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[MepLoTaATIKO

* AoBevnc 59 etwv npooepyetal ota TEM PETA OO TTOPATIOUTT
TOU KapSLOAOYOoU TNC, TOV OTIOLo ETLOKEPTNKE AOYW
aLoBnuoatoc maApou kat Suomvolagc.

Mpo 10 nuépou n aocBevnc avadepsl Suomvola, XwpPLc MUPETO
N aAAn cuvod0O cupuntwuatoAoylia.

AlamiotwBOnke KM, n omoia avataxbnke ¢popUoKEUTLKA KoL
ouveoTtnNOn otn cuvexela otnv aacBevn va emLoKePTEL
NVEUOVOAOYLKO TE[M.

A/A: AY, Tpwnv KamvioTtplo



ATIO TNV KAWLKN €€€TOION

* RR 16/min, Sat 97% (FiO, 21%),
dUCLOAOYLKO al
* HR 78/min, AN 160/80mmHg

* Xwpig aAAn onueLtoloyia amno tnv adpn
KALVLKN €€€TOION
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Epyaotnplokoc EAeyxoc

FENTKH ESETAIH AIMATOZ TIMED ANA®OPAL  -ygdwy 5SSy

e Ap009070 £ Tinog

Acuxd apoopaipa WBC 6.81 &-10.5

OuBrepieuho NEU%: 7.9 -7

AEpONITTaPE LYMS 166 25 - 45 BIOXHMIKOZ EAErXOL TIMEL ANAGOPAT  *vaidaty citm (Rosus)
MaovoxiTTopo MONOS% 53 2-10

Booedpua BASO% 01 0.3 -1 Fhukdd opod 87 70 - 10 mg/dl

Huowdpa E0S% 01 1-6 : r

NEUS 53 2-1 Qupia opou 18 10 - 50  mo/dL

o in TR Kpeamviv, opou 08 0.6- 14 mo/de

BASO¥ 0.01 0.01 - 9.1 \ ) :

EOS# 0.01 0.04 - 0.4 Napio opo 136 135 - 147 mmol/L

EpUAet i mutysurvee 5t Kakio opou 35 3.9 - 5.1 mmol/L

EpuBpd awoopaip (RSC) 571 4.1-35.1 : . '

AqaroepiT (HCT) 81 37-47 ONIKG AEUKwpATO 0pOU 6.6 6-8.2 g/d

MOV = :;2:7 ;}« : LDH opou 200 <25 1L

= = -2 Kpeamvich Kdon(CK) opod 152 0-13 W

o o B8 Kpeamvic Knoon(CKMB) opol 16 1-18 WL

Ayt CRP opou 02 <05 mo/dt

Agonevthio (PLT) U0 - 430 e : :
POW = s- 1 Troponin-T high sensitive opou 8 <12 pa/nL duaohoytko
fm = ;ti 12 - 52 pa/nL Emavadngn pete Jupo
a = 0.17 - 0.35 > 52 pa/nl NafohoyLko
fomb gTogsa

Eyntipnva spulipd (NRBC%:) 0.0 /100w8C

EAETXOZ AIMOITAIHI “yadsty STAR

Xpéwog Quick PT 143 sec

Xpowoc Quick (PT3%) (1] 80 - 110

IN 117

AT 321 2% -3 sec




Epwtnon 1
 TLOa KAVETE EMELTA;

1. Ae Ba diepguvnow aAdo ota TEM tn dtayvwon, Ba tnv
nopaneupw oto TEI

2. Oa tnv napanepuPpw otouc kapdloAoyouc — To
NPORBANUA TNC Elval ApLYWC KApSLOAOYLKO;

3. Oa oteilw d-dimers kat avaloya pe TO amoteEAeCA
Ba cuvexiow N oxL tn dltepevivnon;

4. Oa {ntnow CTPA;

5. Oa {ntow CTPA kat Ba xopnynow avtutnKIKN
aywyn;
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Hemodynamic
Instability
e
RV Dysfunction
. e EE——
Stable hemodynamics

-Dyspnea at rest or with exertion (73%) Presyncope,

- Pleuritic pain (66%) Syncope, and

- Cough (37%) Hemodynamic

- Orthopnea (28%) collapse (<10 percent )
- Calf or thigh pain and/or swelling (44%)

- Wheezing (21%)

- Hemoptysis (13%)

PIOPED Il. Am J Med 2007



Signs

e Common presenting signs on examination include :
- Tachypnea (54 %)

- Calf or thigh swelling, erythema, edema,
tenderness, palpable cords (47%)

- Tachycardia (24 %)
- Rales (18 %)
- Decreased breath sounds (17%)

- An accentuated pulmonic component of the second
heart sound (15 %)

- Jugular venous distension (14%)
- Fever, mimicking pneumonia (3%)

PIOPED II. Am J Med 2007; 120:871



Laboratory tests

Laboratory tests are not diagnostic
* Complete blood count and serum chemistries — leukocytosis, ESR, LDHand AST

* ABG - canbenormalinupto18 %
-Hypoxemia (74 %)
-Widened alveolar-arterial gradient for oxygen (62 to 86%)
-Respiratory alkalosis and hypocapnia (41%)

-Hypercapnia, respiratory, and/or lactic acidosis: uncommon but can be seen in
massive PE associated with obstructive shock and respiratory arrest.

* Brain natriuretic peptide (BNP) — limited diagnostic value , useful prognostically
e Troponin —Similarly

Circulation 2005; 112:e28.

Am J Respir Crit Care Med 2000; 162:2105.
Chest 1995;107:139.

Thromb Haemost 2006; 4:552.

J Am Coll Cardiol 2000; 36:1632.



CXR

A normal chest radiograph can be
seenin 12 to 22%

Nonspecific abnormalities
(eg, atelectasis, effusion)

A Hampton's hump and Westermark's
sign are rare but, when present,
should raise the suspicion for PE

A chest radiograph is typically
performed in most patients suspected
of PE to look for an alternative cause
of the patient's symptoms

Chest 2000; 118:33
Chest 1991; 100:598



ECG

 ECG abnormalities, although common, are nonspecific.

* The most common findings are tachycardia and
nonspecific ST-segment and T-wave changes (70%).

Atrial fibrillation may be associated with acute PE.

 Abnormalities historically considered to be suggestive
of PE (S1Q3T3, RBBB) are uncommon (<10 %).

Eur Respir J 2005; 25:843.
Am J Cardiol 2000; 86:807.



Predisposing

Symptoms
ymp factor

T

important in determinine the clinical probability of the
disease

* In 40% of patients with PE, no
predisposing factors are found



Awayvwon

Atepegvvnon ya NE Ba mpemeL va yivetal os
OAEC TLC TIEPLITTWOELC:

- Shock i aveényntnc anwAeglac cuveidnonc

- Aveényntou Bwpakikol AAyouc

- Aveényntnc duomvolag

- Ave€nyntng ollpomntuong



Initial risk stratisfication of PE

[- Suspected acute PE 2]

-

Haemodynamic instability

<




Definition of haemodynamic instability
(one of the following at presentation)

(1) Cardiac arrest (2) Obstructive shock® ™
Need for cardiopulmonary Systolic BP <90 mmHg or vasopressors required
resuscitation to achieve a BP >%0 mmHg despite adequate
filling status
And

End-organ hypoperfusion (altered mental status; cold,

clammy skin; oliguria/anuna; increased serum lactate)

(3) Persistent hypotension

Systolic BP < 90 mmHg or systolic BP drop >40
mmHg, lsting longer than 15 min and not caused by
new-onset arrhythmia, hypovolaemia, or sepsis

SESC 2019



Diagnosis

Suspected PE with haemodynamic instability

In suspected high-risk PE, as indicated by the presence of haemodynamic instability, bedside echocardiography or emer-
gency CTPA (depending on availability and clinical circumstances) is recommended for diagnosis.m

Itis recommended that iv. anticoagulation with UFH, including a weight-adjusted bolus injection, be initiated without delay
in patients with suspected high-risk PE.

v

~
( RY dysfunction!® ;I

Mo Yes

'

-
CTPA immediately avallable W
—y

and feasible!

.
|
| |
Nod Yes
| |
Positva MNegative
Y l

4 Search for other causes of W Ly Treatment of w Search for other causes of
\ shock or Instability y, high-risk PE® Y. shock or Instability




Set-up of a multidisciplinary team and a pro-
gramme for the management of high- and (in
selected cases) intermediate-risk PE should be
considered, depending on the resources and

expertise available in each hospital.

Level®

Ha C

EPERT

CONSORTIUM™

PE Suspected

PERT Activation via Central
Telephone or Pager

A
PERTLeader
A

Consider
Multidisciplinary Conference Call
or
Virtual Meeting

History

»
fxam

PERT Activation

Labs

Imaging

Bleeding
Risk

Legend:
PE: Pulmanary embolism
PERT: Pulmonvry embolism response team

@ESC2019

Pulmonary Embolism Response Team structure and
approaches vary by msttution and may involve members
from cardiac surgery, cardiac 1maging, interventional and
noninterventional cardiology, cnical care, emergency medi-
cing, hematology, clinical pharmacy, pulmonary, diagnostic
and nterventional radiology, vascular medicme, and vascular
surgery,l’m APERT 15 typically actvated via a single contact

Clinical and Applied
Thrombosis/Hemostasis
Volume 25: 1-16

© The Author(s) 2019



Suspected PE in a patient without haemodynamic instability2

Assess clinical probability of PE
Clinical judgement or prediction rule®

Geneva Wells
i PE 56 VT 3 4 Previous PE or DVT 18 1

Hem‘ rate Heart rate >100 bpm, 15 1

75-94bpm. 3 1 Surgery or immobiliztion within the past 4 weeks 15 1

>95 bpm. 5 2 gt ' ;
Surgery or fracture within the 5 1 Active cancer 1 1
past month Clinical signs of DVT 3 1
Haemoptysis 2 1 Alterative diagnosis less [kely than PE 3 1
Active cancer 2 1 Clinical probabil
Unilateral lower-limb pain 3 1
Pain on lower-limb deep venous 4 1 0-1 N/A
palpation and unilateral oedema Inermedite 2-6 NA
Age >65 years 1 1 High 27 N/A
Clinical probability Tio-level score
Threelevel scare PE unlkely 0-4 0-1

Low 0-3 0-1 PE M 55 2

Intermediate 4-10 24

High =11 >5
Two-leve! score

PE-unlikely 0-5 0-2

PE-likely >6 >3



Suspected PE in a patient without haemodynamic instability®

Suspected PEMMM«\\MCMII&T“ T
The use of valdated criteri for dagnosing PE i recommended.” Bl 5
Initiation of anticoagulation is recommended without delay in patients with high or intermediate clinical probability of PE ¢
while diagnostic workup s in progress.
|
Y Y
Negative Posltve
! ! ! !
No PE PE confirmed? No PE PE confirmedd
oo ! !
[ No treatment® ) [ Treatment® ) No treatment® ( Treatment® j
or investigate o
further® R
8




Diagnosis

Plasma D-dimer measurement, preferably using a highly sensitive assay, is recommended in outpatients/emergency depart-
ment patients with low or intermediate clinical probability, or those that are PE-unlikely, to reduce the need for unneces-
cary imaging and iadiation, 11 1A T4

or those that are PE-unlikely,' ™
Asan atternative to the fixed or age-adjusted D-dimer qn-oﬁ.D'-dmrbvdl adapted toclinical pmwnyl should be
considered to exclude PE.'?

D-dimer measurement is not recommended in patients with high clinical probability, as a normal result does not safely
exclude PE, even when using 2 highly sensitive assay, "™

As an alternative to the fixed D-dimer cut-off, a negative D-dimer test using 1 ageadsted mﬂage % 10 pg/L, in
patients aged >50 years) should be considered for excluding PE in patients wi clinical probability,




Items

Previous PE or DVT
Heart rate >100 b.p.m,
Surgery or immobilization within the past 4 weeks
Haemoptysis
Active cancer
Clinical signs of VT
Alterative diagnosis less likely than PE
Clinical probability
Three-level score
Low
Intermediate
High
Two-leve! score
PE unlikely
PE likely

H aoBevnc

Clinical decision rule points

Original version'
15

15
1.5
1
1
3
3

Simplified version®

1

1 S
1

1

1

1

1 S
N/A

N/A

NIA

0-1

) e



H aoBevnc

Suspected PE in a patient without haemodynamic instability=

Assess clinical probability of PE
Clinical judgement or prediction rule®

Low or Intermediate clinical probabliity, ﬂlgh clinical probability

\

or PE unllkely or PE likely
; y
Negative Posltve
( cra ] ( cra )
' ! ! '
No PE PE confirmedd No PE PE confirmed?
R ! !
[ No treatment® ) [ Treatment® ] [ No treatment® J { Treatment© J
or investigate
further®

_/

GEST W19



H aoBevnc untoBAnOnke oe CTPA




Diagnosis

CTPA

Itis recommended to reject the dagnosis of PE (without further testing) if CTPA s normal in a patient with low or inter-
medate clinical probability, or who s PE mlkcty.‘m-'m“-m

Itis recommended to accept the diagnasis of PE (without further testing) if CTPA shows a segmental or more proximal
fillng defect in  patient with intermediate or high clinical probabilty. ™

It should be considered to reject the diagnosis of PE (without further testing) If CTPA is normalin a patient with high clini-
cal probablity or who is PE-lkely,””

Further imaging tests to confirm PE may be considered in cases of isolated subsegmental filing defects.™

CT venography s not recommended as an adjunct to CTPA. ™™

VIQ scintigraphy

It is recommended to reject the diagnosis of PE (without further tecting) if the perfusion [ung scan fs normal>'2-H41M

It should be considered toaccept that the diagnosis of PE (without further testing) if the VIQ scan yields high probability
for PE™

A non-diagnastic V/Q scan should be considered as exclusion of PE when combined with a negative proximal CUS in
patients with low cinical probabilty, or who are PE-unlkely,™ '

VIQ SPECT
VIQ SPECT may be considered for PE diagnosis.' 126~ 1%




Diagnosis

Lowerimb CUS

s recommended to accaptthedignasis of VTE (and PE) i CLS shows a proximal DVT n  paient with linal susp
donaf 416

FCUSshovsonlya disal VT, uther et haddbeconsideredtoconirm PE”

Fa postive proximal CUS  used toconfim PE, ssessment f PE seyenty shouk b consiered to pemit kadusted W C
L0 |

Mmanagement
MRA

MRA isnotrccommendedforrul’ngoutPE'”’"0 --




CTPA

Planar
VIQ scan

VIQ SPECT

Pulmonary
angiography

Imaging test for diagnosis of PE

Weaknesses/limitations

Strengths

Readily available around the clock in most
centres

® Excellent accuracy

e Strong validation in prospective manage-

ment outcome studies

® Low rate of inconclusive results (3 —5%)

e May provide alternative diagnosis if PE

excluded
Short acquisition time

® Almost no contraindications

Relatively inexpensive

e Strong validation in prospective manage-

ment outcome studies

Almost no contraindications

Lowest rate of non-diagnostic tests (<3%)
High accuracy according to available data
Binary interpretation ('PE’ vs. 'no PE)

Historical gold standard

Radiation exposure

Exposure to iodine contrast:

o limited use in iodine allergy and
hyperthyroidism

risks in pregnant and breastfeeding
women

o contraindicated in severe renal failure

O

Tendency to overuse because of easy
accessibility

Clinical relevance of CTPA diagnosis of
subsegmental PE unknown

Not readily available in all centres
Interobserver variability in interpretation
Results reported as likelihood ratios
Inconclusive in 50% of cases

Cannot provide alternative diagnosis if PE
excluded

Variability of techniques

® Varability of diagnostic criteria
e Cannotprovide altermative diagnosis if PE

excluded

No validation in prospective management
outcome studies

Invasive procedure

Not readily available in all centres

Radiation issues®
e Radiation effective dose 310
mSv®
® Significant radiation exposure
to young female breast tissue

® Lower radiation than CTPA,
effective dose ~2 mSv®

® Lower radiation than CTPA,
effective dose ~2 mSy®

e Highest radiation, effective
dose 1020 mSv®

-~



PE and pre .

D-dimer measurement and clinical prediction
rules should be considered to rule out PE during

pregnancy or the post-partum period.
SUSPECTED PE DURING PREGNANCY
High pretest probability, or intermediate/low

probability and positive D-dimer result

’

|\ Anticoagulate with LMWH |

'

P o
+ Chest X-ray?
» Compression proximal duplex ultrasound,
if symptoms or signs suggestive of DVTP

l Proximal DVT not present

SPECIFIC INVESTIGATION FOR PE
« If chest X-ray normal => CTPA or perfusion lung scan
Proximal = p
DVT present L If chest X-ray abnormal® => CTPA' )
l Negatiye l Indeterminate or positive
f ) Negative [ ' b
‘ PEvuledout | Review by radlologist or
‘ nuclear physician
' ' experienced In diagnosis
of PE In pregnancy
l Positve
\

—

« Continue with LMWH at therapeutic dosed

= Assess PE severity and the risk of early death®

* Refer to multidisciplinary team with experience of PE management in pregnancy

* Provide plan to guide management of pregnancy, labour and delivery, postnatal and future care

2014

SESC 219

2019

Ia



Assessment of severity of PE and the

risk of early death

‘Recommendations for prognostic assessment

Iitial risk stratification of suspected or confirmed PE, based on the presence of haemodynamic instability, is recom-
mended to idently patients at high risk of early mortalty™ ™

I patients without haemodynamic instability, further stratification of patients with acute PE into intermediate- and low
ik categorie i recommended 41243

In patients without haemodynamic instability, use of clinical prediction rules integrating PE severty and comorbidity, pref-
erably the PES or sPESI, should be considered for risk assessment in the acute phase of iz

Assessment of the RV by inaging metods” or aboratory biomarkess” hould be considered. even i the presence of
low PES or a negative sPESI™

b patients without haemodynamic instabilty, use of validated scores combining clinical.imaping, and bboratory PE-rebted
prognostic factors may be considered to futher atythe severty of te acte PE epbode”™®

Class® Level

-

. c



Parameter
Age

Male sex

Cancer

Chronic heart
failure

Chronic pulmonary
disease

Pulse rate >110
b.p.m.

Systolic BP <100
mmHg

Respiratory rate
>30 breaths per
min

Temperature
<36°C

Altered mental
status

Arterial oxyhaemo-

globin saturation
<90%

Original
version*®
Age in years

+10 points
+30 points
+10 points
+10 points
+20 points

+30 points

+20 points

+20 points
+60 points

+20 points

version

PESI

Simplified

229

1 point (if age >80
years)

1 point

1 point

1 point

1 point

1 point

Risk strata®

Class I: <65 points

very low 30 day mor-
tality risk (0—1.6%)

Class Il: 6685
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
(4.0-11.4%)

Class V: >125
points

very high mortality
risk (10.0—24.5%)

0 points = 30 day
mortality risk 1.0%
(95% C10.0—2.1%)

>1 point(s) = 30
day mortality risk
10.9% (95% Cl
8.5—132%)

@ ESC 2019



Assessment of severity of PE and the risk
of early death

Classification of pulmonary embolism severity and the risk of early (in-hospital or 30 day) death

ey pr—

Haemodynamic ~ Clinical parameters RV dysfunctionon ~ Elevated cardiac

Instability? of PEseverityand/  TTE or CTPA® troponin levels®
or comorbidity:
PESI class Ill-V or

sPESI 2|

Ve R ANL €T 4 ’.~ _ - - - -
1 ALY 14 s
e




* u/s kapoLac:
vApi0TEp Kok QuaIoAOYIKWY EoWTEIKWY BiaoTAoEWY Pe KaA OUGTOAIKT KaI ETTPEONEVN
SlaoToAr Aerroupyia,xwpic epgaveic Tunparikés diarapaygg KvaTIKOTTAC,
otbumokolewv dloaTaoEwy Kal Acnoupynxommg Bekia kolkia.,

-—~.—-—.-—-—

vHma didraon apiotepou KOATIOU.

+®uotoroyikwy diaatdoewv Begio¢ kOATOC.

«®uotodoyikwy dlaoTaoewv aopikr pila kal aviouoa aopT.

oTpimrruyn aopriki BaABiBa e puatohoyikrg olaTaong unvoeideis TTuxEg kai kaAr didvoign.
oAoméc BaABideg xwpic dopiké aAoITEIS,

* Tpomovivn 8pg/ml



Epwtnon 2

* Mowa eivat n Paputnta tng ME kat o Kivbuvoc
npwtlpov Bavatou;

EvoLlapeoou yapnAou kKivduvou
Evolapeocou upnAou kivduvou
YynAov kwvduvou

B W

XapnAou kwvéuvou



Parameter
Age

Male sex

Cancer

Chronic heart
failure

Chronic pulmonary
disease

Pulse rate >110
b.p.m.

Systolic BP <100
mmHg

Respiratory rate
>30 breaths per
min

Temperature
<36°C

Altered mental
status

Arterial oxyhaemo-

globin saturation
<90%

Original
version
Age in years

+10 points
+30 points
+10 points
+10 points
+20 points

+30 points

+20 points

+20 points

+60 points

+20 points

H aoBevnc

Simplified
version”>’

1 point (if age >80
years)

1 point

1 point

1 point

1 point

1 point

Risk strata®
Class I: <65 points

very low 30 day mor-

tality risk (0—1.6%)

Class Il: 6685
points

low mortality risk
(1.7-3.5%)

Class Ill: 86 -105
points

moderate mortality
risk (32-7.1%)

Class IV: 106-125
points

high mortality risk
(4.0-11.4%)

Class V: >125
points

very high mortality
risk (10.0—24.5%)

0 points = 30 day
mortality risk 1.0%
(95% C10.0—2.1%)

>1 point(s) = 30
day mortality risk
10.9% (95% CI
8.5—132%)

@ ESC 2019



H aioBevnc

Table8 Classification of pulmonary embolism severity and the risk of early (in-hospital or 30 day) death

Haemodynamic Cllnlcalpwnemn RV dysfunctionon  levated cardiac
Instabllity? of PEseverityand/ ~ TTEor CTPA®  troponin levels*
or comorbidity:
PESI class - or
PRI

WESC 2019



Epwtnon 3
* [ola €lval n EMOMEVN Klvnon 0ac;

1. Oa tnc¢ ouvtayoypadnow LMWH kat Ba the dwow
odnylec

2. Oa tnc ouvtayoypadpnow NOAC kat Ba tnc Swow
odnylec

3. Oa TNV EL00yw O0TO VOCOKOUELD yLO
nopakoAovBnon

4. Oa tnv elcayw oTnV KAWVLKN Kol Ba evhUEPWOoW TN
MEO



Yes:
HIGH RISK2E

[ PATIENT WITH ACUTE PE

+

§ Anticoagulate

|

HAEMODYMNAMIC INSTABILITY?

CHECK €® and -

& CLINICAL SIGMS OF PE SEVERITY,
OR SERIOUS COMORBIDITY?

= PESI Class IllI-1V or sPESI = 1=
3= Alternatively; =| Hestia criterion of PE
severity or comorbidity fulfilled?

Diistinguish low- frem intermediate-risk PE? J

~
B RV DYSFUNCTION

OMN TTE OR CTPA?®

@ or & present Meither @ nor & present:
LOW RISK"®

[ Perform treponin test’

Troponin positive Troponin negative:
+ RV dysfunction:
INTERMEDIATE- b

HIGH RISK?

Reperfusion
treatment

haemaodynamic HOSPITALIZE

support

Mo other reasons for
haspitalization?®
Family or social supportle

L Easy access to medical care?

=1 not true “es, all rue

EARLY DISCHARGE
HOME TREATMENT

GESC2019

A
revised
algorithm



European guidelines: Patients with an sPESI score of O can be treated at
home, providing that proper follow-up and anticoagulant therapy can be
provided.

American guidelines: do not require a predefined score, and advise using
pragmatic criteria such as those in the Hestia Study.

HOME-PE

examined whether a strategy based on the Hestia criteria was at least as
safe as a strategy based on the sPESI score to select patients for home
treatment

a randomised, open-label non-inferiority trial, 1,974 patients

primary outcome was a composite of recurrent VTE, major bleeding, and
all-cause death within 30 days

The Hestia strategy was non-inferior to the sPESI strategy: the primary
outcome occurred in 3.8% of the Hestia group and 3.6% of the sPESI group
(p=0.005).



Hestia exclusion criteria for outpatient management
Criterion/question
s the patient haemodynamicaly unstable”
s thrombolysis or embolectomy necessary!
Active bleeding or high isk of bleding”
More than 24 h of oxygen supply to maintain oxygen saturation >30%!
I PE diagnosed during anticoagulant tretment!
Severe pain needing . pain medication for more than 24 h!
Medical or socialreason for treatmert in the hospital for 24 h (infection, malignancy, or no support system)!
Dogs the patient have a CrClof <30 mLmin!
Dogs the patient have severe er impaiment!
s the patient pregnant!
Does the patient have a documented histery of hearin-induced thrombacytopenia



SUSPECTED HIGH-RISK PE

v N

* Administer herapin 80 IU/kg i.v.

* ECG: exclude ACS, look for RV strain

*» Echocardiography: exclude alternative cardiac causes, confirm RV
dysfunction?

= Oxygen, Ringer’s lactate or normal saline 200-500 ml i.v.

* Inotropes and/or vasopressors

» If necessary: intubation, mechanical ventilation
S J

Initial stabilization :
No
 Consider ECMO |

! !

CTPA: Confirm PE

.

[ Reperfusion therapy ]
ECMO initiated, or absolute \

contraindication

to thrombolytic treatment
Yes N 2 No

Yes

TN\

[

Surgical or cathererJ

[ Thrombolysis ]

embolectomy
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Treatment

It is recommended that anticoagulation with
UFH, including a weight-adjusted bolus injec-
tion, be initiated without delay in patients with
high-risk PE.

Systemic thrombolytic therapy Is recom-
mended for high-risk PE. %

Surgical pulmonary embolectomy is recom-
mended for patients with high-risk PE, in whom
thrombolysis is contraindicated or has falled '
Percutaneous catheter-directed treatment
should be considered for patients with high-
risk PE, in whom thrombolysis is contraindi-
cated or has failed.”

Norepinephrine and/or dobutamine should be
considered in patients with high-risk PE.
ECMO may be considered, in combination with
surgial embolectomy or atheter-directed treat-
ment, in patients with PE and refractory drcula-
tory collapse or cardiac arrest®

c
c
1
s c
c
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Recommendations
for acute phase
treatment of

high risk PE



Treatment

Initiation of anticoagulation

Initiation of anticoagulation is recommended
without delay in patients with high or inter-
mediate clinical probability of PE,” while diag-
nostic workup is in progress.

If anticoagulation is initiated parenterally,
LMWH or fondaparinux is recommended

(over UFH) for most patients, 24**% —3!"

When oral anticoagulation is started in a
patient with PE who is eligible fora NOAC
(apixaban, dabigatran, edoxaban, or rivaroxa-
ban), a NOAC is recommended in preference
to a2 VKA 260261312314

When patients are treated with a VKA, over-
lapping with parenteral anticoagulation is rec-
ommended until an INR of 2.5 (range
2.0-3.0) is reached.”**"

NOAC:s are not recommended in patients with
severe renal impairment” during pregnancy and
lactation, and in patients with antiphospholipid
antibody Wm.zm.wsu- 31

Recommendations
for acute phase
treatment of
intermediate or
low risk PE



Reperfusion treatment

Rescue thrombolytc therapy & recommended
for patients with haemodyhamic deterioration
onanticoagultion treatment

As analternative to rescue thrombolytic ther-
apy, surgieal embolectomy” or percutaneous
catheter-directed treatment” should be con-
sidered for patients with haemodynamic dete-
rioration on anticoagulation treatment

Routine use of primary systemic thrombolysis

Isnot recommended in patients with inter-

mediate- o low-risk PE 7

Treatment

lla

S ESC 2019

Recommendatons w20
Rescue thrombolytc therapy & recormmended for " |

patients who deteriorate haemodynamica.

Surgical embolectomy or catheter-directed |

treatment should be considered as altematives
to rescue thrombolytic therapy for patients

lla

who deteriorate haemodynamically.



Treatment

Recommendations for inferior vena cava filters

Recommendations Class® Level’

IVC filters should be considered in patients
with acute PE and absolute contraindications lla C
to anticoagulation,

IVC filters should be considered in cases of PE
recurrence despite therapeutic

=
o

anticoagulation,

Routine use of |VC filters is not
300 - 04

recommended.

£ ESC 2019



 H aoBevnc etonxdn otnv KAWVLKN KoL €TEON o€
AN PN QVTLTNKTLKN oywyn.

* Tic emopevec wpec epdavioe oAl aloOnua
NMaApwV Kol petpndnkav HR 140/min,
150/70mmHg, RR 16/min, Sat 96% (FiO2 21%)

* HKI: KM



Epwtnon 4

 TLOO KAVETE;

1. Aev xpelaletal tepattepw Olepevivnon Ko
avTIpeTWTLon— €xeL ME kat AdapBavel no6n
QVTUTNKTIKA — B TNV mapakoAovOriow

Kavw vea CTPA

EntavekTipw tn Baputnta tng eUBoANG
(emavaAnmtiko U/S, tpomovivn)

4. Zntw petadopd otnv KopOLoAoyLKN KALVLIKN



[ Distinguish low- from intermediate-risk PE" J

CHECK @ and ©:
. N
@ CLINICAL SIGNS OF PE SEVERITY, & RV DYSFUNCTION
OR SERIOUS COMORBIDITY? ONTTE OR CTPA?¢
Yes: > PESI Class IlI-IV or sPESI =€
HIGH RISK*b > Alternatively: =1 Hestia criterion of PE
severity or comorbidity fulfilled?
\ J
 or O present Neither @ nor @ present:
LOW RISK®

v

( Perform troponin test' )—

Troponin positive Troponin negative:
+ RV dysfunction: INTERMEDIAT
INTERMEDIATE- ‘ r RISKY

HIGH RISK®

Reperfusion

treatment

haemodynamic , ‘ . HOSPITALIZE

support

No other reasons for
hospitalization?®
Family or social support?2
Easy access to medical care?

=| not true Yes, all true

EARLY DISCHARGE
HOME TREATMENT




Prevalence among low-risk PE patlents

RV dysfunction was associated with early
mortality

100

10

Panel A
Troponin -
Echo/CTPA -
Echo/CTPA +
- o 1
Troponin +
&
1 2 3 -t 5

Mortality rate, % (95% CI)

Prevalence among low-risk PE patients

100

70

10

0

Panel B
BNP/NT-proBNP -
b—’—d .
Troponin -
@ 4
Echo/CTPA -
® —— - - —
Echo/CTPA +
@
Troponin +
— e — e SPAPUT N W
. .

BNP/NT-proBNP +

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
PE-related adverse outcome, % (95% CI)

European Heart Journal (2019)40, 902-910



Low risk patients may deteriorate few
hours later due to the decompensation of
previously unnoticed RV dysfunction

Agsessment of the RV by imaghg or laboratory bio-

markers should be considered, even Inthe presence
of alow PESlor a sPES of .

Il



Messages from guidelines

Diagnosis

In suspected high-risk PE, perform bedside echocardiography or emergency CTPA (depending on availability and clinical circumstan-
ces) for diagnosis.

In suspected high-risk PE, initiate intravenous anticoagulation with UFH without delay, including a weight-adjusted bolus injection.
In suspected PE without haemodynamic instability, initiate anticoagulation in case of high or intermediate clinical probability, while
diagnostic workup is in progress.

Base the diagnostic strategy on clinical probability, using either clinical judgement or a validated prediction rule.

Measure D-dimers in plasma, preferably with a highly sensitive assay, in outpatients/emergency department patients with low or inter-
mediate clinical probability, or who are PE-unlikely.

Reject the diagnosis of PE (without further testing) if CTPA is normalin a patient with low or intermediate clinical probability, or if
the patient is PE-unlikely.

Reject the diagnosis of PE (without further testing) if the perfusion lung scan is normal,

Accept the diagnosis of PE if CTPA shows a segmental or more proximal filling defect in a patient with intermediate or high clinical
probability.

Accept the diagnosis of VTE if CUS shows a proximal DVT in a patient with clinical suspicion of PE.

Class®




Messages from guidelines

Risk assessment

Stratify patients with suspected or confimmed PE, based on the presence of haemodynamic instability, to identify those at high risk of
early mortaliy.

In patients without haemodynamic instability, further stratify PE into intermediate- and low-risk categories.

Treatment in the acute phase

Administer systemic thrombolytic therapy to patients with high-risk PE.

Surgical pulmonary embolectomy for patients with high-risk PE, in whom recommended thrombolyss s contraindicated or has failed.

If anticoagulation is initiated parenterallyin a patient without haemodynamic instability, prefer LMWH or fondaparinux over UFH.

When oral anticoagulation is initiated in a patient with PE who is eligible for a NOAC (apixaban, dabigatran, edoxaban, or rivaroxa-
ban), prefer a NOAC.

Administer rescue thrombolytic therapy to a patient with haemodynamic deterioration on anticoagulation treatment

Do not routingly administer systemic thrombolyss as primary treatment n patients with intermediate- or low-rik PE.

Do not routinely use inferior vena cava iters.




Avoiding overuse of diagnostic tests

Diagnosis, Imaging, and Risk Stratification of Pulmonary Embolism
1. Usea combination of low- or intermediate- pretest probability, the PERC rule and D-dimer testing to rule out PE without imaging,

Pulmonary Embolism Rule-out Criteria (PERC)

» age < 50yr

* pulse < 100beats/min

* Sa02 >94%

* no haemoptysis

* no recent trauma or surgery
* no history of VTE

* no oral hormone use

prospective validation study, randomized non inferiority validation
study

The low overall prevalence of PE in these studies does not support
the generalizability of the results



