Plicni embolizace

MIROSLAYV SOLAR

. INTERNI KARDIOANGIOLOGICKA KLINIKA

FAKULTNI NEMOCNICE HRADEC KRALOVE

UNIVERZITA KARLOVA LEKARSKA FAKULTA V HRADCI KRALOVE



» Diagnostika a jeji uskali

» ProC a jak hodnotit prognozu?

» Kdy podat frombolyzu a kdy je moznd ambulantni [ECba®

» Specifickeé situace



Plicni embolizace

» Treti nejCastéjsi kardiovaskularni onemocnéni
» Incidence cca 50 - 100 pripadu/100.000 obyvatel
» Vysokd mortalita neleceného onemocnéni

» Obtiznd klinickd diagnostiko



LELICEC I Signs and Symptoms at Presentation

Confirmed PE PE Not Confirmed
Feature (n = 1,880) (n = 528)

Vital signs at presentation in ED
Heart rate, beats/min* 95.7 (20.5) 93.8 (21.8)
Respiratory rate, breaths/min* 20.5 (5.2) 21.2 (7.7)
Systolic blood pressure, mm Hg* 132.3 (24.8) 137.1(26.7)
Oxygen saturation, %* 95.3 (5.4) 95.7 (5.6)

Symptoms reported by patient
Dyspnea at rest 942 (50.1) 268 (50.8)
Pleuritic chest pain 740 (39.4) 150 (28.4)
Dyspnea with exertion 507 (27.0) 88 (16.7)
Cough without hemoptysis 430 (22.9) 121 (22.9)
Substernal chest pain 285 (15.2) 90 (17.0)
Dizziness 230 (12.2) 51 (9.7)
Diaphoresis 220 (11.7) 70 (13.3)
Upper abdominal pain 202 (10.7) 39(7.4)
Fever 182 (9.7) 52 (9.8)
Cough with hemoptysis 143 (7.6) 24 (4.5)
Unilateral extremity pain 110 (5.9) 28 (5.3)
Syncope 103 (5.5) 30 (5.7)
Altered mental status 90 (4.8) 29 (5.5)
Angina 74 (3.9) 20 (3.8)

Physical findings in ED
Extremity swelling suggestive of DVT 442 (23.5) 97 (18.4)

Respiratory distress 309 (16.4) 71(13.4) PO”OCI( C\/ J Am CO”
ales 198 (84 2260 Cardiol 2011;57:700-6

Diaphoresis 133 (7.1) 28 (5.3)




Diagnostika plicni embolizace

» Klinické podezreni

» Odhad pravdepodobnosti

» Stanoveni D-dimeru

» /obrazovaci metody (CT plicni angiografie)
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Suspected PE without shock or hypotension

Assess clinical probability of PE

Clinical judgment or prediction rule®

l i

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

l

D-di|mer
| !

negative positive

Y
CT angiography CT angiography
| |

l l !

PE confirmed® no PE PE confirmed®

! | ! ’

No treatment®
or investigate further?

No treatment® Treatment® Treatment®

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) or a
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.

“Treatment 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.

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

Figure 4 Proposed diagnostic algorithm for patients with suspected not high-risk pulmonary embolism.

2014 ESC Guidelines on the diagnosis and management of acute pulmonary embolism




Klinicka pravdépodobnost plicni embolizace

| nizkd/stredni | | vysokd |

D dimery

CT plicni
angiografie

2014 ESC Guidelines on the diagnosis and management of acute pulmonary embolism



CT plicni angiografie v dg.plicni embolizace

» rychlé a dostupné zobrazeni
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CT plicni angiografie ve FN Hradec Kralové

moznad plicni embolizace (1, 2%)

negativni ndlez (48, 90%)

Oddéleni urgentni mediciny, fijen 2015



MuzZeme snizit potrebu CT plicni angiografie?

....a byt v souladu s EBM?



Plicni scintigrafie

By Westgate EJ, FitzGerald GA PLoS Medicine Vol. 2, No. 7, el197.




Table 1. Pulmonary Embolism Rule-Out Criteria for vleUéem, PE
Predicting Probability of Pulmonary Embolism in Patients

With Low Pretest Probability* bez dalsiho testovani

Clinical Characteristic Meets Does Not U NemocC ﬂyc h

Criterion Meet Criterion

DT T T s Nizkym rizikem.

Initial heart rate < 100 beats/min 1

Initial oxygen saturation >
?4% on room air

No unilateral leg swelling
No hemoptysis
No surgery or trauma within 4 wk
No history of venous

thromboembolism
No estrogen use 1

Pretest probability with
score of 0is < 1%

ACP guidelines, Evaluation of patients with suspected pulmonary embolism, 2015
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D-dimery v diagnostice plicnhi embolizace

» Hladina D-dimeru stoupd v zdvislosti na véku.

» Vékoveé zavisly “cut off” u nemocnych nad 50 let
vék * 10 pg/I

» Zména diskriminacni hodnoty D-dimeru s ohledem na
vek je spojena s vysokou senzitivitou a umoznuje vyloucit
plicni embolizaci u vétsiho poctu nemocnych.



The ADJUST PE study

Table 3. Study Results According to D-Dimer Assays
LOngﬁ[ﬂ?:lg'ate 3-mo Thromboembolism Risk 5 56)0 ?J;n;f;n d 3-mo Thrombogmbolism Risk
Clinical Probability, D-Dimer No. of Events/ <Age-Adjusted No. of Events/
D-Dimer Assay No. of Patients <500 pg/L Total Patients % (95% Cl) Cutoff Total Patients % (95% CI)
VIDAS D-Dimer 1345 423 0/417 0.0 (0.0-0.9) 130 0/127 0.0 (0.0-2.9)
Exclusion
Innovance D-Dimer 838 202 1/202 0.5(0.1-2.8) 103 1/103 1.0 (0.2-5.3)
STA-Liatest 389 132 0/132 0.0 (0.0-2.8) 49 0/47 0.0(0.0-7.6)
D-Dimer
D-Dimer HS 500 185 32 0/31 0.0 (0.0-11.0) 23 0/23 0.0(0.0-14.3)
Second-generation 128 26 0/26 0.0 (0.0-12.9) 32 0/31 0.0(0.0-11.0)
Tina-quant
Cobash 232 13 2 0/2 0.0 (0.0-65.8) 0
Total 2898 817 1/8 00.1(0.0-0.7) 337 1/331 0.3(0.1-1.7)

Righini M, JAMA. 2014;311(11):1117-1124.



Ultrazvukové vysetreni zil dolnich koncetin

» 40-50% nemocnych s PE md uz prokazatelnou HZT.
» Strategie antikoagulacni l€Eby je shodnd u PE a HZT.

» Dg. PE u HZT ve vétiiné pripadd neméni terapeuticky postup



Ultrazvukové vysetreni zil dolnich koncetin

finding proximal DV in a patient
suspected of PE is sufficient to warrant anticoagulant treatment

without further testing.'”* Hence, performing CUS before CT may

be an option in patients with relative contraindications for CT

CUS showing a proximal
DVT in a patient with clinical
suspicion of PE confirms PE.

2014 ESC Guidelines on the diagnosis and management of acute pulmonary embolism



Rychla dg. PE v hypotenze a obéhového selhani

echokardiografie

CT plicni angiografie

UZ zil dolnich koncetin




Role echokardiografie v diagnostice PE

parametr senzitivita specificita

60/60 24% 84%
Hypokineza PK 38% 21%
McConnellOv pfiznak 22%

Plicni hypertenze 44% 84%
! kontraktilita (strain) PK 53% 83%
Trombus v pravém srdci 5%

PK/LK 55% 86%
EDD PK 80%
Aplanace IVS 26%

Trikuspidalni regurgitace 40% 83%
{ TAPSE 47% 73%

Transthoracic Echocardiography for Diagnosing Pulmonary Embolism: A Systematic
Review and Meta-Analysis. Fields JM, J Am Soc Echocardiogr 2017;30:714-23.



Echocardiographic Diagnosis of Acute Pulmonary Embolism in

Patients with McConnell’s Sign

Mediratta A, Echocardiography. 2016 May ; 33(5): 696—702.

81 nemocnych s McConellovym \_/ 2 ®

priznakem
Jen u 55 (68%) plicni embolizace
26 (32%) PAH + jiné plicni patologie

Hyperkineza apikalni ¢asti PK je % \

o c ’ S ™~
Zpusobena pasivnhim pohybem pri X
dobré funkci LK.



Prognosticka stratifikace
|dentifikace nemocnych s:

» nekomplikovanym prubéhem
» rizikem komplikaci
» recidiva embolizace

» progrese pravostranneho selhdani/sokoveho stavu



Simplified pulmonary embolism severity index
(sPESI)

Jimenez D, Arch Intern Med 2010;170(15):1383-1389.

1. Vék (roky) < 80
2. malignita ne
3. srdecni selhdani/plicni onemocnéni ne
4. tepova frekvence (min') < 100
5. STK (mmHg) < 100
6. SpO2 (%) > 90

1% riziko 30-denni mortality




Prognosticka stratifikace

Negativni Pozitivni
prediktivni hodnota prediktivni hodnota
Dysfunkce PK Echokardiografie/ 98% 8%
Dilatace PK dle CT 97% /%
NT-proBNP 9% 7%
Troponin T 98% 9%

2014 ESC Guidelines on the diagnosis and management of acute pulmonary embolism




Prognosticka stratifikace

Hlubokd zilni frombodza Intrakardidini tromby




Klinické indikatory rizika progrese pravostranného
srdecniho selhani

tachykardie, hranicni sTK
porucha oxygenace
dusnost pri minimalni ndmaze

oligurie/retence tekutin, T kreatininu

vV v v Vv V¥V

znamky tkdnove hypoperfuze
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Principy terapie plicni embolizace

Obnoveni prochodnosti plicniho fecisté + | rizika rekurence

» monitorace rizikovych nemocnych
» podpurnd [ECba
» reperfuzni lECba

» antikoagulacni terapie



Monitorace rizikovych nemocnych

Shock or PESI class lll-V Slgns. of RV Cardiac laboratory
dysfunction on an .
hypotension or sPESI 21* N b biomarkers*
imaging test

High ()¢ + Ok

Intermediate

Intermediate-low —_ Either one (or none) positive®

Assessment optional; if assessed,
both negative®

~w w/s

Indikovdna u nemocnych s vyssim strednim rizikem

- riziko obéhového zhorseni 5 %

2014 ESC Guidelines on the diagnosis and management of acute pulmonary embolism



Podpurna terapie

Oxygenoterapie, uméld plicni ventilace
vazpresory, Inotropika

mechanické podpory obeéhu

Ne intezivni volumexpanze




Reperfuzni terapie

Indikovdna u Sokovych stavu

Lze i u nemocnych s progredujicim obehovym selhdnim

Trombolyza je terapeutickym postupem volby
Chirurgickd embolektomie v pripadé Kl frombolyzy

Endovaskuldrni lé€ba je alternativnim pristupem pri Kl chirurgie



Altepldaza vs. Heparin

T | R ——
At 12 h 48 h 7 days
diagnosis

Follow-up time

Konstantinides, Am J Cardiol, 1998;82(8):966-70.



Altepldaza vs. Heparin

4 8%
I R R R D N R I | I
| ||
At 12 h 48 h 7 days
diagnosis

Follow-up time

Konstantinides, Am J Cardiol, 1998;82(8):966-70.



Reperfuzni terapie u nemocnych se strednim
rizikem

HEPARIN PLUS HEPARIN PLUS Table 3. Efficacy Outcomes.*
ALTEPLASE PLACEBO

(N=118) (N=138) P VaLuet Tenecteplase Placebo

Outcome (N=506) (N =499)
Primary outcome — no. (%) 13 (2.6) 28 (5.6)
Death from any cause 6 (1.2) 9 (1.8)

Primary end point 13 (11.0) 4 (24.0) 0.0006
Decath from all causes 4(3.4) 3(2.2) 0.71
Escalation of treatment 12 (10.2)

Hemodynamic decompensation 8 (1.6) 25 (5.0)

PULMONARY EMBOLISM-3 trial, Konstantinides S,

PEITHO ftrial, Meyer G, N Engl J Med 2014;370:1402-11
N Engl J Med 2002;347:1143-50.



Web Table 3 Approved thrombolytic regimens for
pulmonary embolism

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

Accelerated regimen: |.5 million IU over 2 hours

4400 |U/kg as a loading dose over |10 min, followed
by 4400 1U/kg per hour over 12-24 hours

Accelerated regimen: 3 million 1U over 2 hours

100 mg over 2 hours; or

0.6 mg/kg over |5 minutes (maximum dose 50 mg)

2014 ESC Guidelines on the diagnosis and management of acute pulmonary embolism



Reperfuzni terapie - alternativni postupy

Nizkoddavkovand trombolyza 50 mg altepldzy/hod

=0=100mg (n=45) -0~ 100mg (n=40) -0~ 100mg (n=38)
-8~ 50mg (n=52) -~ 50mg (n=49)

RVED/LVED ratio
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P >0.05 rt-PA 50mg vs. 100mg

Wang C, Chest. 2010 ; 137:254-262.



Reperfuzni terapie - alternativni postupy

Ultrazvukem facilitovana nizkoddvkovand trombolyzo
10-20 mg altepldzy/15hod

Table 2. Echocardiographic Core Laboratory Data

Difference: Baseline | Difference: Baseline
Baseline 24h 90 days Vs 241 vs 90 d

USAT  Heparin | USAT  Heparn | USAT  Heparin | USAT  Heparn | USAT Heparin
RV/LV ratio, mean+SD 1.28+0.19 1.20£0.14 | 0.99£0.17 1.17+0.20 10.92+0.15 0.96+0.16 ] 0.30+0.19 0.03+0.16 |0.3540.22 0.24+0.19
n 29 25 28 23 27
Between-group comparison P<0.001 P=0.07
Within-group comparison P<0.001  P=0.31 | P<0.001  P<0.001

Kucher, Circulation. 2014;129:479-486



Reperfuzni terapie - alternativni postupy

Nizkoddavkovand trombolyza 20 mg/ 4-5hod, opakovane poddani

140 -

120 1

100 1

Vzestup systolického TK o 20 mmHg 10 (34%)
Vzestup sO, 0 5% 18 (62%)
6: Pokles TF o0 20/min 7 (26%)
il Bez okamzitého efektu 4 (15%)

upni M 1 hod po dokapani TL

27 nemocnych s vysokym rizikem krvaceni



Antikoagulacni terapie

» nefrakcionovany heparin
» nizkomolekalarni heparin, fondaparinux
» warfarin

» NOACs (dabigatran, apixaban, rivaroxaban)



NOACs v lécbé plicni embolie

» UCinnd Ié&ba u stabilnich nemocnych

» Méné krvdacivych komplikaci

» Data ziskdna od mladsich nemocnych bez komorbidit/polypragmazie
» Kontraindikovana u rendini insuficience

» Vhodnda u HIT



Ambulantni lééba

» Moznd u nerizikovych nemocnych (ruznd definice nizkého rizika)
» LMWH + warfarin
» Nepublikovana zadnd negativni dato

» NOACs ¢



Plicni embolizace - specifické situace

» Nahodny ndlez nevyznamné plicni embolizace
» Kavalni filtr
» Trombembolus v pravéem srdci

» Zaklinény trombembolus v patentnim foramen ovale



Ndhodny ndlez hemodynamicky nevyznamné
plicni embolizace

» individudlni posouzeni
» UZ zil dolnich koncetin, D-dimery, plicni scan

» komorbidity

DFOV: 17 2517 2cm



Kdy pouzit kavalni filtr?

» Kontraindikace antikoagulace
» Recidiva PE pri adekvatni antikoagulaci
» Neprokdzdn benefit v rutinni terapii TEN.

» Riziko komplikaci







Zaklinény frombus v patentnim foramen ovale

» Riziko systémové embolizace PRI I: 37.0C 50

» Vysokd mortalita (17%) & d 5 aei
P e )

» Nejsou EBM data 4 i

» Chirurgickd embolektomie

» Nizkoddvkovand trombolyza, UFH ¢



Co je dulezité védét o plicni embolizaci pred
kardiologickou atestaci?

» Klinickd suspekce je zasadni pro stanoveni diagnozy
» D-dimery u nemocnych s nizkou/stredni pravdépodobnosti

» Potvrzeni/vylouceni diagndzy PE pomoci zobrazovacich metod



Co je dulezité védét o plicni embolizaci pred
kardiologickou atestaci?

» /akladem terapie je antikoagulace.

» Trombolyza je indikovand u Ssokoveho a Ize ji podat i pripadée
progredujiciho pravostranného srdecniho selhdni.

» Nemocni s nizkym rizikem mohou byt brzy propusténi domu nebo
|éCeni ambulantné.



