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European Heart Journal Advance Access published September 15, 2015

2015 ESC/ERS Guidelines for the diagnosis
E S C and treatment of pulmonary hypertension E SC G U I D E Ll N Es
European Heart Journal (2019) 00, T—67 [ the joint Task Force for the Diagnosis and Treatment of Putmonary "‘S,c S,
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2019 ESC Guidelines for the diagnosis and
management of acute pulmonary embolism
developed in collaboration with the European
Respiratory Society (ERS)

The Task Force for the diagnosis and management of acute
pulmonary embolism of the European Society of Cardiology (ESC)
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2019 ESC Guidelines for the diagnosis and
™ ™ ™ management of acute pulmonary embolism
developed in collaboration with the European
Respiratory Society (ERS)

The Task Force for the diagnosis and management of acute
pulmonary embolism of the European Society of Cardiology (ESC)

Prevalence 0,4% populace
Incidence 100-200/100 000/1 rok

Autopsie 2356 (79% vSech
zemrelych z populace 200 tis.) s
nalezem PE u 25% a u 18% jako
hlavni pri€ina smrti
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Az 80% pacientd s rizikovymi
faktory tromboembolie je Spatné
diagnostikovano
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Patofyziologie a prognoza PE

Key factors contributing to haemodynamic collapse and death
in acute pulmonary embolism

Increased RY afterload®

RV dilatation

«. TV insufficiency

RV wall tensionT

Neurcohormonal
activation

1 Myocardial

inflammation

)/ RV O, demandT

J,/ Intrapulmonary AV
7 shunting

~ Obstructive
shock

RV cor cti I ity¢
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1. Normotenze bez dilatace a dysfunkce PK, bez elevace srdecnich troponind a BNP
2. Normotenze s dilataci nebo dysfunkci PK, plicni hypertenzi, (elevace srde¢nich troponind a BNP)

3. Systémova hypotenze bez klinickych znamek Sokové cirkulace (pokles TKs<90 mmHg nebo pokles TKs>40 mmHg, bez
nutnosti pouziti vazopresor( s vyjimkou dobutaminu do maximalni davky 5 pg/kg/min)

4. Kardiogenni obstrukéni $ok s organovou hypoperfuzi a multiorganovym selhanim

5. Nutnost inicialni kardiopulmonalni resuscitace a nahla srdecni smrt




Klinicka pravdéepodobnost

Geneva skore:
klinicka pravdépodobnost
nizka 0-3 body

stfedni 4-10

z
5

Wellsovo skore:

[ et e

klinicka pravdépodobnost

nizka 0-1 body

stfedni 2-6, vysoka > 7

plicni embolie nepravdépodobna 0-4

pravdépodobna > 5

vysoka > 11

Predisponujici faktory Predisponujici faktory
Vék nad 65 let +1 Predchozi TEN +1,5
PFedchozi TEN +3 Recentni chirurgicky vykon nebo imobilizace +1,5
Chirurgicky vykon nebo trauma do 1 mésice +2 —
Malignita ) Malignita +1,0
Symptomy Symptomy
Bolesti koncetiny +3 Hemoptyza +1,0
Hemoptyza +2
Fyzikalni vySetieni Fyzikdlni vySetieni
Srdecni frekvence Tepova frekvence > 100/min. +1,5
75-95/min. +3 Klinické zndmky hluboké Zilni trombézy 3,0
>95/min. +2
Asymetricky otok nebo bolestivost koncetiny +4 Klinické hodnoceni

Jind diagndza je méné pravdépodobna nez PE +3,0

Guo DJ. Chin Med J (Engl). 2015 Apr 20; 128(8): 1052—1057.
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Annals of Internal Medicine

ESTARLISHED IN 1927 BY THFE AMERICANM COLLEGE OF PHYSICIANS

Performance of 4 Clinical Decision Rules in the Diagnostic Management of Acute Pulmonary Embolism
A Prospective Cohort Study from the Promethius Study Group
Ann Intern Med. 2011;154(11):709-718.

=
Table 4. Accuracy Indexes of the Clinical Decision Rules in Combination With a N | o-Dimer Result in Patients With a
Suspected Event*
0.9 -
Variable Original Wells Rule Simplified Wells Rule RGS (n = 796) Simplified
(n = 796) (n = B03) RGS (n = 795) 0.8 -
Sensitivityt
Number/number 190/191 191/192 188/189 187/188 0.7 -
Percentage (95% Cl) 99.5 (97-100) 99.5 (97-100) 99.5 (97-100) 99.5 (97-100)
Specificity 0.6 -1
Number/number 183/605 177/611 184/607 189/607 >
Percentage (95% CI) 30 (27-34) 29 (25-33) 30(27-34) 31(28-34) =
B o5
Negative predictive value§ S
Number/number 183/184 1771178 184/185 189/190 o
Percentage (95% CI) 99.5 (97-100) 99.4 (97-100) 99.5 (97-100) 99.5 (97-100) 0.4 =
RGS = revised Geneva rule.
* Patients with a clinical decision rule indicating that PE was unlikely but in whom the p-dimer result was missing (protocol violation) were not included in this analysis; 034
this number differed among the 4 clinical decision rules. Sensitivities did not differ among the 4 clinical decision rules in combination with D-dimer test. Specificity differed —— No discrimination
-1gn|h‘;‘mr'\\ between (h_r Wells llil\: and the simplified Wells rule (7 = 0.031) and the simplified Wells rule and the simplified RGS (P = 0.017). Other differences in | . Wells rule
specificity were not stacistically significant, 02
T The number of patients correctly identified as having pulmonary embolism by the combination of clinical decision rules and D-dimer testing divided by the toal numbee | | &/ ceeee Simplified Wells rule
of patients with proven pulmonary embolism identificd by computed tomography a the time of initial evaluation of venous thromboembolism at 3-mo follow-up
£ The number of patients correctly identified as not having pulmonary embolism by the combination of dlinical decision rules and D-dimer testing divided by the ol 0.1 —-= Revised Geneva score
numbser of patients in whom pulmonary embolism was excluded by computed tomography at the time of initial evaluation or venous thromboembolism at 3-mo follow-up. ——— Simplified revised Geneva score|
§ The number of patients correctly identified a5 not having pulmonary embolism by the combination of clinical decision. rules and. D-dimer vesting divided by the torl
number of patients with the combination of clinical decision rule and D-dimer testing indicating that pulmonary embolism was excluded (i.¢., pulmonary embolism and deep o . . . . . ’ . : .
venous thrombosis). © ©01 02 03 04 05 06 07 08 09 1
1 — Specificity

Receiver-operating characteristic curves of the 4 clinical decision rules:
Area under the receiver-operating characteristic curves were 0.73 (95% CI, 0.69 to 0.77) for the Wells rule, 0.72 (CI, 0.68 to 0.76) for the
simplified Wells rule, 0.70 (CI 0.65 to 0.74) for the revised Geneva score, and 0.69 (CI, 0.65 to 0.74) for the simplified revised Geneva score.
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2019 ESC Guidelines for the diagnosis and
management of acute pulmonary embolism
developed in collaboration with the European

Respiratory Society (ERS)
P E S I The Task Force for the diagnosis and management of acute
Y of the European Society of Cardiology (ESC)
Parameter Original version?'4 Simplified version?!®
Age Age in years | point (if age >80 years)
Male sex +10 points -
Cancer +30 points | point
Chronic heart failure +10 points
| point
Chronic pulmonary disease +10 points
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
Class I:<65 points 0 points= 30-day morality risk 1.0%
very low 30-day mortality risk (0-1.6%) (95% CI10.0%-2.1%)
Class II: 66-85 points
low morality risk (1.7-3.5%)
Class I1l: 86-105 points >1 point(s)= 30-day mortality risk 10.9%
moderate mortality risk (3.2-7.1%) (95% Cl1 8.5%—13.2%)
Class IV: 106-125 points
high mortality risk (4.0-11.4%)
Class V: >125 points
very high mortality risk (10.0-24.5%)
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2019 ESC Guidelines for the diagnosis and
management of acute pulmonary embolism

Klasifikace a rizikova stratifikace o

The Task Force for the diagnosis and management of acute
y of the European Society of C gy (ESC)

Haemodynamic Clinical parameters RV dysfunction on Elevated cardiac
instability? of PE severity and/ TTE or CTPAP troponin levels©
or comorbidity:
PESI class lI-V or
sPESI >I

BP = blood pressure; CTPA = computed pulmonary H-FABP = heart-type fatty acid-binding protein; NT-proBNP = N-terminal pro B-type natriuretic peptide; PE = pulmonary embolism; PESI = Pulmonary Embolism Severity Index; RV = right ventricular; sPESI = simplified Pulmonary Embolism Severity Index; TTE = transthoracic echocardiogram.
#0ne of the following clinical (Table 4): cardi t, obstructive shock (systolic BP <90 mmHg or vasopressors required to achieve a BP 290 mmHg despite an adequate filling status, in combination with end-organ hypoperfusion), or persistent hypotension (systolic BP <90 mmHg or a systolic BP drop 240 mmHg for >15 min, not caused by new-onset arrhythmia, hypovolaemia, or sepsis).
® Prognostically relevant imaging (TTE or CTPA) findings in patients with acute PE, and the cut-off levels, are graphically pr in Figure 3, and their prognostic value is summarized in Supplementary Data Table 3.

 Elevation of further laboratory biomarkers, such as NT-proBNP 2600 ng/L, H-FABP 26 ng/mL, or copeptin 224 pmol/L, may provide additional prognostic information. These markers have been validated in cohort studies but they have not yet been used to guide treatment decisions in randomized controlled trials.
© Haemodynamic instability, combined with PE confirmation on CTPA and/or evidence of RV dysfunction on TTE, is sufficient to classify a patient into the high-risk PE category. In these cases, neither calculation of the PESI nor measurement of troponins or other cardiac biomarkers is necessary.

.
 Signs of RV dysfunction on TTE (or CTPA) or elevated cardiac biomarker levels may be present, despite a calculated PESI of -1l or an sPESI of 0.2 Until the of such for the of PE are fully these patients should be classified into the intermediate-risk category.

W/ §




Posun v ESC doporuceni 2014 - 2019

Rescue thrombolytic therapy is recommended for
patients who deteriorate haemodynamically.
Surgical embolectomy or catheter-directed
treatment should be considered as alternatives
to rescue thrombolytic therapy for patients
who deteriorate haemodynamically.

D-dimer measurement and clinical prediction
rules should be considered to rule out PE during
pregnancy or the post-partum period.

Further evaluation may be considered for asymp-

tomatic PE survivors at increased risk for
@GERE,
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2019 ESC Guidelines for the diagnosis and
management of acute pulmonary embolism
developed in collaboration with the European
Respiratory Society (ERS)

The Task Force for the diagnosis and management of acute
pulmonary embolism of the European Society of Cardiology (ESC)
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Suspected PE in a patient with haemodynamic instability= Suspected PE in a patient without haemodynamic instability
T
= = ! e AP 5
( iy Assess clinical probability of PE "
\ ; S b B ™ Clinical judgement or prediction ruleb i Pty R
S VL e ; e Eos
+ Ot
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i N _emm ot ¢ ‘L e
RV dysfunction?® [ — Wi Gisal
: . ‘ *'"""'"f"“-""' T T Low or intermediate clinical probability, High clinical probability . 7 ™77 i
or PE unlikely or PE likely Ll | el R PP~~~ il
Mo Yes R, | [
CTPA immediately available
and feasible?
I

or investigate

isk PE® further®

shock or instability

hig shock or instability

Negative
Nod

T 1 v l
Bositive Negtive No PE PE confirmed? No PE PE confirmedd

4 L A ¢ Y

Y
Y [ No treatment® J [ Treatment® ) No treatment® Treatment®
[ Search for other causes of ] Ly Treatment of [ Search for other causes of j
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2019 ESC Guidelines for the diagnosis and
management of acute pulmonary embolism
developed in collaboration with the European

Echokardiografie v rizikové =
stratifikaci PE R

B. Dilated RV with basal RV/LY

A. Enlarged right ventricle,
parasternal long axis view

ratio >1.0,and McConnell sign
(arrow), four chamber view

C. Flattened intraventricle
septum (arrows) parasternal
short axis view

D. Distended inferior vena cava
with diminished inspiratory
collapsibility, subcostal view

AcT <60 ms

W
N <60 mmHg

RPG

M-Mode

A
\J
E mmrapsE

<16 mm

s

E A
§ <95/

E. 60/60 sign: coexistence of

gradient at the tricuspic valve

acceleration time of pulmonary ejection
<60 ms and midsystolic “notch” with
mildy elevated (<60 mmHg) peak systolic

F. Right heart mobile thrombus
detected in right heart cavities
(arrow)

G. Decreased tricuspid annular
plane systolic excursion (TAPSE)
measured with M-Mode

(<16 mm)

H. Decreased peak systolic (S')
velocity of tricuspid annulus
(<9.5 em/s)

Tissue Doppler Imaging

©ESC 2019




Tranzientni tromby

Pritomny az u 4 (18)% nemocnych s plicni
embolii

Zavainy nalez indikujici trombolyzu

Pri kontraindikaci (pfi
PFO z rizikem vzniku paradoxni embolizace) k
embolektomii

Lékarska fakulta ’ %
Casazza F, Bongarzoni A. Prevalence and prognostic significance of right-sided cardiac mobile thrombi in acute massive pulmonary embolism. Am J Cardigl 1997; 79:1433-; Univerzity Palackého ( |. INTERNI KLIN 'K A
Chartier L, Bera J. et al. Free-Floating Thrombi in the right Heart: Diagnosis, management and prognostic indexes in 38 consecutive patients. Circulation999::99: 2779-83 v Olomouci KARDIOLOGICKA

KARDIOVASKULARNI CENTRUM FAKULTNI NEMOCNICE OLOMOUC



PFO jako zdroj paradoxni embolizace

Nemocni s PFO a plicni embolii maiji:

VysSi riziko mortality (33% vs. 14%)

Vyssi vyskyt ischemické CMP (13% vs. 2%)

Vyssi incidenci periferni arterialni embolizace (15% vs. 0%)

Lékaiska fakulta -
Univerzity Palackého | INTERNI KLINIKA
‘ KARDIOLOGICKA

v Olomouci {
FAKULTNI NEMOCNICE OLOMOUC



Nova ESC doporuceni 2019

A D-dimer test, using an age-adjusted cut-off or
adapted to clinical probability, should be considered
as an alternative to the fixed cut-off level.

If a positive proximal CUS is used to confirm PE, risk
assessment should be considered to guide

management.
V/Q SPECT may be considered for PE diagnosis.

.

Assessment of the RV by imaging or laboratory bio-
markers should be considered, even in the presence
of a low PESI or a sPESI of 0.

Validated scores combining clinical, imaging, and labo-
ratory prognostic factors may be considered to fur-
ther stratify PE severity.
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2019 ESC Guidelines for the diagnosis and
management of acute pulmonary embolism
developed in collaboration with the European
Respiratory Society (ERS)

The Task Force for the diagnosis and management of acute
y of the European Society of C gy (ESC)




Management PE

PATIENT WITH ACUTE PE

}

HAEMODYNAMIC INSTABILITY?
No

Distinguish low- from intermediate-risk PE®
CHECK @ and ©:

@ CLINICAL SIGNS OF PE SEVERITY, @ RV DYSFUNCTION
OR SERIOUS COMORBIDITY? ON TTE OR CTPAl®
Yes: > PESI Class lll-IV or sPES| 21©
HIGH RISK*® > Altematively: 2| Hestia criterion of PE
severity or comorbidity fulfilled?
© or O present Neither @ nor @ present:
LOW RISK®

ESC GUIDELINES
2019 ESC Guidelines for the diagnosis and
management of acute pulmonary embolism
developed in collaboration with the European
Respiratory Society (ERS)

The Task Force for the diagnosis and management of acute
pulmonary embolism of the European Society of Cardiology (ESC)

Risk-adjusted management strategy for acute pulmonary
embolism. CTPA = computed tomography pulmonary
angiography/angiogram; PE = pulmonary embolism;

PESI = Pulmonary Embolism Severity Index; RV = right
ventricular; sPESI = simplified Pulmonary Embolism Severity
Index; TTE = transthoracic echocardiogram.

% No other reasons for
| Perform troponin test! | hospitalization?s
Family or social support’s
Easy access to medical care?
Troponin positive Troponin negative:
+Rdesfun<mn b 21 not true Yes, all true
‘ o
{’—- ST TTes T, !
I Reperfusion Monitoring; ]
! treatment c er rescue | EARLY DISCHARGE
1 [ nHCer SIS | HOSPITALIZE
: haemodyamic S ; HOME TREATMENT
A el ;
c? Lékarska fakulta o
Konstantinides SV. Eur Respir J. 2019 Aug 31. pii: 1901647. doi: 10.1183/13993003.01647-2019. Univerzity Palackého I INTERNI KLINIKA
KOMPLEXNI Olomouci KARDIOLOGICKA
KARDIGVASKULARNICENTRUM VIomonct FAKULTN NEMOCNICE OLOMOUC




Clinical suspicion of PE

Shock | hypotension?

i Yes No i
Diagnostic algorithm Diagnostic algorithm
as in Figure 3 as in Figure 4 European Heart Journal Advance Access published August 29, 2014
uropean Heart Journal Esc GUIDELlNEs
pEceIhaee l f@w Eoi‘lgj D??J'uul r'lmnjm‘lmlﬂ
Assess clinical risk
(PESI or sPESI) o < :
| 2014 ESC Guidelines on the diagnosis and
l p—— F— management of acute pulmonary embolism
or sPESI =1 or sPESI =0
PE confirmed The Task Force for the Diagnosis and Management of Acute
Intermediate risk Pulmonary Embolism of the European Society of Cardiology (ESC)
Consider further l : i
risk stratification Endorsed by the European Respiratory Society (ERS)

RV function (echo or CT)*
Laboratory testing®

Both pos‘ltivel l One positive

or bath negative

AJ/C; monitoring; Consider early
discharge and home

treatment, if feasible’

Primary reperfusion

consider rescue
reperfusion®

Hospitalization; A/C*

” Lékatska fakulta :

Konstantinides SV. Eur Respir J. 2019 Aug 31. pii: 1901647. doi: 10.1183/13993003.01647-2019. @ V University Palackého I. INTERNT KLINIKA
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Masivni (high-risk) plicni embolie se
zastavou obéhu a KPR

I. INTERNT KLINIKA
KARDIOLOGIE
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Trombolyza pri zastavé obéhu zpusobené
plicni embolii

=Prospektivni studie srovnavajici
rt-PA 50 mg/2 min. (n=40) +

heparin i.v. s konvencnim

postupem (n=50) u pacientt s
masivni PE a >15 min. trvajici
obéehovou zastavou s nutnosti KPR

p<0,05

0

=] zachranény zivot na 8
trombolyzovanych pac.

Uspésnost KPR Dimise

’I rt-PA @ Heparin ‘

Lékaiska fakulta _ :
Univerzity Palackého I. INTERNT KLINIKA
KARDIOLOGICKA

v Olomouci
FAKULTNI NEMOCNICE OLOMOUC

Bottiger BW. Efficacy and safety of thrombolytic therapy after initially unsuccessful cardiopulmonary resuscitation: a prospective clinical trial. Lancet ZW7:1583—5 @ v
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1 LVOT VYmax
LYOT ¥Ymean 0.66 m/s
LYOT maxPG  5.39 mmHg
LVOT meanPG 2.22 mmHy
LVYOT VTI
LVOT Env.Ti
HR
LVSY Dopp
LYCO Dopp

W Lékarska fakulta o
W v Univerzity Palackého | INTERNI KLIN IKA
KOMPLEXNI v Olomouci . 7 KARDIOLOGICKA
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Masivni high-risk plicni embolie s hypotenzi
a kardiogennim sokem

I. INTERNT KLINIKA
KARDIOLOGIE
IIIIIIII INFMOCNICF O1LOMOLIC



Trombolyza vs. heparin u ,,high-risk“ plicni
embolie

Jerjez-Sanchez, ) Thromb Thrombolysis 1995;2:227-9

Major
No. of Mortality, Recurmrence haemorrhage,” n
Study Treatment regimens pafients n (%) n (%) (%6) Comments
Jerjes-Sanchez STREPROKINAZAvs. 4 0(0%) 0 2 (4,3%)
etal. HEPARIN 4 4(100%) NA 0

0,75sf 2,00mm 0,75/ 2,00mm
0.0D

1
1% Asteion

g ce a.s. —— Y ik
m Lékarska fakulta o
Jerjes-Sanchez C, Ramirez-Rivera A, Garcia M de L, et al. Streptokinase and heparin versus heparin alone in massive pulmonary embolism; a randomized controlled trial. ) ThHromb Thrombolysi 122 Univerzity Palackého I. INTERNI KLINIKA

KOMPLEXNI v Olomouci KARDIOLOGICKA
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Kontraindikace trombolyzy

Absolute contraindications®

Relative contraindications

Haemorrhagic stroke or stroke of unknown origin at any time
Ischaemic stroke in preceding 6 months
Central nervous system damage or neoplasms

Recent major trauma/surgery/head injury (within preceding
3 weeks)

Gastrointestinal bleeding within the last month

Known bleeding

Transient ischaemic attack in preceding 6 months
Oral anticoagulant therapy

Pregnancy or within 1 weelk post partum
Non-compressible punctures

Traumatic resuscitation

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

Infective endocarditis

Active peptic ulcer




Embolektomie

*,Reperfuzni — emboly odstrariujici
alternativa trombolyzy pri kontraindikaci
podani

*Srovnavaci studie 23 pacientu v
kardiogennim Soku |é¢enych embolektomii
a 24 lécenych farmakologicky (TL) prokazala
prezivani 77% proti 67% v konzervativné
|écené skupiné.

R’ =S
|
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Katetrova fragmentace PE

Pri vysokém riziku zavazné
hemoragie

Prospektivni studie konsekutivnich
pacientl s dysfunkci PK bez
kardiogenniho Soku: mortalita
11% a zvyseni srdecniho vydeje
u91l%

Rescue metoda bez zadné
srovnavaci studie
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Submasivni - stredne rizikova plicni
embolie
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Normadlni systémovy tlak, anamnéza synkopy (!), narUstajici dusnost pfi [écbé LMWH, troponin T 0,24 nug/|,
NT-proBNP 11375 ng/l, snizeny srdecni vydej
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MAPPET-2

Registr 1001 pacientl, 719 normotenznich pacientl s dysfunkci pravé
komory

Trombolyza Heparin (n=550) | Sign.
(n=169)
Mortalita 4,7% 11,1% 0,016
Recidiva 7,7% 18,7% <0,001
Vétsi hemoragie 21,9% 7,8% <0,001
Mozkova hemoragie 1,2% 0,4% NS
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MAPPET 3

Dvojité slepa randomizovana studie u pacientll se ,,submasivni“ PE srovnavajici rt-PA 100 mg a heparin i.v.

t-PA (n=118) Hep. (n=138) Sign.
Mortalita a eskalace 11% 24,6% 0,006
Mortalita 3,4% 2,2% NS
Eskalace terapie 10,2% 24.6% <0,004
Sekundarni trombolyza 7,6% 23,2% <0,001
Vazopresory 2,5% 5,8% NS
Intubace a UPV 2,5% 2,2% NS
KPR 0% 0,7% NS
Embolektomie 0% 0,7% NS

Konstantinides S. A randomized trial comparing alteplase plus heparin with heparin alone in patients with acute major pulmonary embolism. NEJM 2002;3(?3-50

KOMPLEXNI
KARDIOVASKULARNI CENTRUM

Lékarska fakulta
Univerzity Palackého
v Olomouci

AU/

(’ 1. INTERNT KLINIKA
7 KARDIOLOGICKA

FAKULTNI NEMOCNICE OLOMOUC



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Fibrinolysis for Patients with Intermediate-
Risk Pulmonary Embolism

Guy Meyer, M.D., Eric Vicaut, M.D., Thierry Danays, M.D., Giancarlo Agnelli, M.D.,
Cecilia Becattini, M.D., Jan Beyer-Westendorf, M.D., Erich Bluhmki, M.D., Ph.D.,
Helene Bouvaist, M.D., Benjamin Brenner, M.D., Francis Couturaud, M.D., Ph.D.,
Claudia Dellas, M.D., Klaus Empen, M.D., Ana Franca, M.D., Nazzareno Gali¢, M.D.,
Annette Geibel, M.D., Samuel Z. Goldhaber, M.D., David Jimenez, M.D., Ph.D.,
Matija Kozak, M.D., Christian Kupatt, M.D., Nils Kucher, M.D., Irene M. Lang, M.D.,
Mareike Lankeit, M.D., Nicolas Meneveau, M.D., Ph.D., Gerard Pacouret, M.D.,
Massimiliano Palazzini, M.D., Antoniu Petris, M.D., Ph.D., Piotr Pruszczyk, M.D.,
Matteo Rugolotto, M.D., Aldo Salvi, M.D., Sebastian Schellong, M.D.,
Mustapha Sebbane, M.D., Bozena Sobkowicz, M.D., Branislav S. Stefanovic, M.D., Ph.D.,
Holger Thiele, M.D., Adam Torbicki, M.D., Franck Verschuren, M.D., Ph.D.,
and Stavros V. Konstantinides, M.D., for the PEITHO Investigators*




The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ”

Tenecteplase Placebo Odds Ratio Fibrinolysis for Patients with Intermediate-
Outcome (N=506) (=0 (95% <) Bl Viakie Risk Pulmonary Embolism
Primary outcome — no. (%) 13 (2.6) 28 (5.6) 0.44 (0.23-0.87) 0.02
Death from any cause 6 (1.2) 9 (1.8) 0.65 (0.23-1.85) 0.42
Hemedynamic decompensation g (1.6) 25 (5.0 0.30 (0.14-0.68) 0.002
Time between randomization and primary 1.54+1.71 1.79+1.60
efficacy outcome — days
Recurrent pulmonary embolism between 1(0.2) 5 (1.0) 0.20 (0.02-1.68) 0.12
randomization and day 7 — no. (%4)
Fatal 0 3 (0.6)
Nonfatal 1(0.2) 2 (0.4)

Other in-hospital complications
and procedures — no. (%)

Mechanical ventilation 8 (1.6) 15 (3.0)
Surgical embolectormy 1(0.2) 2 (0.4)
Catheter thrombus fragmentation 1(0.2) 0 (0.0)
Vena cava interruption 5 (1.0) 1(0.2)
Thrombolytic treatment other than study 4 (0.8) 23 (4.6)
medication
Death from any cause between randomization 12 (2.4) 16 (3.2) 0.73 (0.34-1.57) 0.42
and day 30 — no. (%)
Patient still hospitalized at day 30 — no. (%) 59 (11.7) 50 (10.0)
Rehospitalization between randomization 22 (4.4) 15 (3.0

and day 30 — no. (%)




Table 4. safety Outcomes in the Intention-to-Treat Population.*

no. (%)

Tenecteplase

Outcome (N=5086)
Bleeding between randomization and day 7

Major extracranial bleeding 32 (6.3)

Minor bleeding 165 (32.6)

Major bleedingt 58 (11.5)
Stroke between randomization and day 7 12 (2.4)

Ischemic stroke 2(0.4)

Hemorrhagic stroket 10 (2.0)
Serious adverse events between 55 (10.9)

randomization and day 30

Placebo Odds Ratio
(N=499) (95% C1)

6(12)  555(23-1339)
43 (8.6)

12 (2.4)

1(02) 1210 (1.57-93.39)
0

1(0:2)

59 (11.8) 091 (0.62-134)

P value

<0.001

0.003

0.63
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Fibrinolysis for Patients with Intermediate-
Risk Pulmonary Embolism




Koagulacni kaskada

Vnitrni cesta
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apixaba Pf¥imé inhibitory trombinu
edoxaba - dabigatran
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EINSTEIN DVT a PE - vysledky

M Major krvaceni M Recidiva TEN

RRR 33%
p=0.0024

RRR 46%
p=0.0018

Standard Xarelto

Recidiva TEN: Kompozit symptomatické rekurentni HZT, symptomatické PE (fatalni nebo nefatalni), umrti asociovaného s TEN
a progrese trombozy
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Terapeutické schémata

Klasické schéma — prekryti parenteralniho antikoagulancia a warfarinu

‘_

Sekvencni podavani — zahajeni I1éCby parenteralnim antikoagulanciem a prechod na NOAC

M | ot iy,

Single-drug princip — perorani Iécba od pocatku
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2019 ESC Guidelines for the di is and
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ry AV 4 ry management of acute pulmonary embolism
developed in collaboration with the European
Respiratory Society (ERS)

Treatment in the acute phase

When oral anticoagulation is initiated in a patient with
PE who is eligible for a NOAC (apixaban, dabigatran,
edoxaban, or rivaroxaban), a NOAC is the recom-
mended form of anticoagulant treatment.

Set-up of multidisciplinary teams for management of
high-risk and selected cases of intermediate-risk PE
should be considered, depending on the resources
and expertise available in each hospital.

ECMO may be considered, in combination with surgi-
cal embolectomy or catheter-directed treatment, in

refractory circulatory collapse or cardiac arrest.

lla

The Task Force for the diagnosis and management of acute
¥ of the European Society of Cardiology (ESC)

Chronic treatment and prevention of recurrence

Indefinite treatment with a VKA is recommended for -
patients with antiphospholipid antibody syndrome.

Extended anticoagulation should be considered for e
patients with no identifiable risk factor for the index lla
PE event.

Extended anticoagulation should be considered for
patients with a persistent risk factor other than anti- la
phospholipid antibody syndrome.

Extended anticoagulation should be considered for
patients with a minor transient/reversible risk factor lla
for the index PE event.

A reduced dose of apixaban or rivaroxaban should be

la

considered after the first 6 months.




Vascular Medicine

Chronic Thromboembolic Pulmonary
Hypertension (CTEPH)

Results From an International Prospective Registry

Joanna Pepke-Zaba. MD: Marion Delcroix, MD; Irene Lang, MD: Eckhard Mayer, MD:
Pavel Jansa, MD; David Ambroz, MD; Carmen Treacy, BSc: Andrea M. D’ Armini, MD;
Marco Morsolini, MD; Repke Snijder, MD: Paul Bresser, MD: Adam Torbicki, MD:
Bent Kristensen, MD; Jerzy Lewczuk, MD;: Iveta Simkova, MD: Joan A. Barbera, MD;
Marc de Perrot, MD: Marius M. Hoeper, MD: Sean Gaine, MD; Rudolf Speich, MD;
Miguel A. Gomez-Sanchez, MD; Gabor Kovacs, MD; Abdul Monem Hamid, MD;
Xavier Jais, MD; Gérald Simonneau, MD

Table 2.  Patlents’ History of Venous Thromboembolism

All Operable Nonoperable

Patients Patients* Patients* P

(n=679) (n=427) (n=247) (Exploratory)
Confirmed T4.8(678) 77.5(427) 70.0 (247) 0.0344
previous acute
PE, % {n)
PE diagnosed 32.8(469) 35.0(303) 28.8 (163) 0.2145
more than
once, % (n)
Size of previous  40.8(240)  47.1(155) 29.4 (85) 0.0090
PE reported as
massive, % (n)
Confirmed 56.1 (426)  ©0.4 (280) 49.0 (143) 0.0295
previous DVT,
% (n)
Acute PE and 55.4(413)  59.3(270) 48.9 (141) 0.0477
DVT, % (n)
Acute PE no 426(413)  39.3(270) 48.2 (141) 0.0926
DVT, % (n)
Thrombolytic 14.4{404) 1B.5(265) 6.6 (137) 0.0009
treatment,
% )
Vena cava filter 12.4(491) 13.7(322) 10.2 (166) 0.3139
implarted, % ()

P values from Fisher exact test. (n): patients with assessment. DVT indicates
deap vein thrombosis; PE, pulmonary embolism.
*b patients had no data on operability.
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PE in cancer

Edoxaban or rivaroxaban should be considered as an

alternative to LMWH, with the exception of patients la
with gastrointestinal cancer.

PE in pregnancy

Amniotic fluid embolism should be considered in a

pregnant or post-partum woman, with unexplained

haemodynamic instability or respiratory deteriora-
tion, and disseminated intravascular coagulation.
Thrombolysis or surgical embolectomy should be ‘ la

considered for pregnant women with high-risk PE.
NOAGC:s are not recommended during pregnancy or

lactation.

ESC GUIDELINES

2019 ESC Guidelines for the diagnosis and
management of acute pulmonary embolism
developed in collaboration with the European
Respiratory Society (ERS)

The Task Force for the diagnosis and management of acute
Y of tl P! Society of Cardiology (ESC)

Post-PE care and long-term sequelae
Routine clinical evaluation is recommended 3—6
months after acute PE.

An integrated model of care is recommended after
acute PE to ensure optimal transition from hospital to

ambulatory care.

It is recommended that symptomatic patients with
mismatched perfusion defects on a V/Q scan >3
months after acute PE are referred to a pulmonary
hypertension/CTEPH expert centre, taking into
account the results of echocardiography, natriu-
retic peptide, and/or cardiopulmonary exercise

testing.

Mezi kontraindikace poddni rivaroxabanu patfi, mimo jiné, i Iéze nebo stavy, které jsou povaZovdny za vyznamné
riziko zdvaZného krvdceni. MiZe mezi né patfit pfitomnost malignich nddori s vysokym rizikem krvdceni
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Respiratory Society (ERS)
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In patients presenting with haemodynamic instability, perform bedside TTE as a fast,
immediate step to differentiate suspected high-risk PE from other acute life-threatening situations.

If you suspect acute PE, institute anticoagulation therapy as soon as possible, while the
diagnostic workup is ongoing, unless the patient is bleeding or has absolute contraindications to
this therapy.

Use recommended, validated diagnostic algorithms for PE, including standardized
assessment of (pre-test) clinical probability and D-dimer testing. They help to avoid unnecessary,
expensive, and potentially harmful imaging tests and exposure to ionizing radiation.

If the CTPA report suggests single subsegmental PE, consider the possibility of a false-
positive finding. Discuss the findings again with the radiologist and/or seek a second opinion to
avoid misdiagnosis, and unnecessary, potentially harmful anticoagulation treatment.

Confirmation of PE in a patient, without haemodynamic instability, must be followed by further
risk assessment involving clinical findings, evaluation of the size and/or function of the RV, and
laboratory biomarkers as appropriate. This information will help you to decide on the need for
reperfusion treatment or monitoring for patients at elevated risk, or consider the option of early
discharge and continuation of anticoagulation on an ambulatory basis for patients at low risk.
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6.  As soon as you diagnose (or strongly suspect) high-risk PE, select the best reperfusion option
(systemic thrombolysis, surgical embolectomy, or catheter-directed treatment) considering the patient’s
risk profile, and the resources and expertise available at your hospital. For patients with
intermediate—high-risk PE, reperfusion is not first-line treatment, but you should prospectively plan the
management strategy with your team to have a contingency plan ready if the situation deteriorates.

7. Prefer anticoagulation with a NOAC over the ‘traditional’ LMWH—-VKA regimen unless the patient
has contraindication(s) to this type of drug.

8.  Always remember that, with the exception of acute PE provoked by a strong transient/reversible risk
factor, there is a lifelong risk of VTE recurrence after a first episode of PE. Consequently, re-examine
the patient after the first 3 — 6 months of anticoagulation, weigh the benefits vs. risks of continuing
treatment, and decide on the extension and dose of anticoagulant therapy, also considering
the patient’s preference. Remember to recommend regular follow-up examinations, e.g. at yearly
intervals.

9. If you suspect PE in a pregnant patient, consider diagnostic pathways and algorithms including CTPA
or V/Q lung scan, which can be used safely during pregnancy.

10. After acute PE, patients should not be lost to follow-up. Apart from checking for possible signs of
VTE recurrence, cancer, or bleeding complications of anticoagulation, ask the patient if there is
persisting or new-onset dyspnoea or functional limitation. If yes, implement a staged diagnostic
workup to exclude CTEPH or chronic thromboembolic disease, and to detect/treat comorbidity or
‘simple’ deconditioning. Follow-up imaging is not routinely recommended in an asymptomatic patient,
but it may be considered in patients with risk factors for development of CTEPH.

University Pkt (" L INTERNT KLINIKA

v Olomouci

Konstantinides SV. Eur Respir J. 2019 Aug 31. pii: 1901647. doi: 10.1183/13993003.01647-2019. c‘? @ v

KOMPLEXNI

KARDIOVASKULARNI CENTRUM

FAKULTNI NEMOCNICE OLOMOUC



DEKUJEME ZA POZORNOST

FAKULTNI NEMOCNICE OLOMOUC




