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Da EP aguda paraa HPTEC

Nos pacientes que sobrevivem a EP

. Resolucdo do trombo (fibrindlise fisiolégica)‘ restauracao
do fluxo sanguineo e dos parametros hemodinamicos ocorre
em 10 a 21 dias?

30 a 50% dos pacientes tem obstrucdo vascular na cintilo V/Q
apos um ano da EP?3

44% dos pacientes tem disfuncédo ventricular direita 1 ano apos
EP4

56% dos pacientes apresentam queixas persistentes de dispneia 1
ano ap6s EP>

. A maioria deles desenvolveu dispneia, ou piorou, apés EP

Paciente com obstrucdo vascular pulmonar sao mais dispneicos,
tem uma limitac&o funcional (¥ TC6M) e a PAPs mais elevadaZ

Resolution of Thromboemboli in Patients
With Acute Pulmonary Embolism*

A Systematic Review

Residual thrombo-embolism in patients with PE
100+
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20+

% of patients with residual PE
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1 Dalen et al N Engl J Med 1969

2 Nijkeuter et al Chest 2006

3 Sanches et al JTH 2010

4 Ribeiro et al Circulation 1999

> Klok et al Eur J Intern Med 2008



Chronic Thromboembolic Puimonary Hypertension
Epidemiology and Risk Factors

Marion Delcroix', Kim Kerr?, and Peter Fedullo®

'Department of Respiratory Diseases, Katholieke Universiteit Leuven-University of Leuven and University Hospitals Leuven, Leuven,
Belgium; and “Division of Pulmonary and Critical Care Medicine, University of California San Diego, La Jolla, California

incidence number
of cases
CTEPH { 1/200,000 J { 1,600 }
CTEPVD with symptoms o o
at exercise ’ ’
CTEPVD with persistent defects 1/2000 160,000
Acute PE 1/1000 320,000

Figure 1. Estimates of the number of new patients with chronic thromboembolic pulmonary
hypertension (CTEPH) and chronic thromboembolic pulmonary vascular disease (CTEPVD) per year

in the United States. PE = pulmonary embolism.
AnnalsATS 2016;13 S3:5201-206.



Future Directions in Chronic Thromboembolic
Pulmonary Hypertension

Disease at a Crossroads?

Nick H. Kim' and Gérald Simonneau?

30 -50 %

AnnalsATS 2016;13 S3:5255-358.



Outcome of pulmonary endarterectomy in

symptomatic chronic thromboembolic

disease

al

Patients n

ORIGINAL ARTICLE

PULMONARY VASCULAR DISEASES

Nao contemplado pelas classificacdes de HP.
Acima de 15% nas series cirurgicas.

PAPmM < 25 mmHg: 42 casos (22 CF Ill) de
1019 cirurgias.

= Sem mortalidade intra-hospitalar.

Pode ndo ser um grupo homogéneo.

Not available
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= 40% de complicacoes.

N Symptoms
W Activity

Quality of life
M Total score
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Events

12+

104

SVT
Wound
problems

CPAP

Reperfusion

oedema

SDH

Pneumothorax

Rehabilitation
Recurrent VTE
Other#
Bleeding
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" ORIGINAL ARTICLE
Outcome of. pulmon.ary endarterecto-my in ULMONARY VACeL AR Dt eacre
symptomatic chronic thromboembolic
disease

Eur Respir J. 2014; 1635-1645




Future Directions in Chronic Thromboembolic
Pulmonary Hypertension

Disease at a Crossroads?

Nick H. Kim' and Gérald Simonneau?

30 -50 %

AnnalsATS 2016;13 S3:5255-358.



Definicao

Hipertensao Pulmonar Tromboembolica Cronica (CTEPH)

» Persisténcia de trombos organizados nas artérias
pulmonares apods, pelo menos, trés meses de anticoagulacao
efetiva, associada a uma PAPm 2 25 mmHg e PoAP = 15
mmHg , com no minimo um defeito de perfusao detectado pela
cintilografia pulmonar ou Angio TC.




@ Incidence of chronic thromboembolic

pulmonary hypertension after acute
pulmonary embolism: a contemporary
view of the published literature

CrossMark

Yvonne M. Ende-Verhaar', Suzanne C. Cannegieter?, Anton Vonk Noordegraaf®,
Marion Delcroix®, Piotr Pruszczyk®, Albert T.A. Mairuhu®, Menno V. Huisman'
and Frederikus A. Klok'

&

thout major
comorbidities

Odds ratio

All comers H3.16 Survivors of PE
with PE Recurrent

@ 4.13
Unprovoked

Eur Respir J 2017; 49: 1601792



Q

2015

ESC/ERS Guidelines for the diagnosis

and treatment of pulmonary hypertension

1 - Hipertensao arterial pulmonar

— HAP idiopatica
— HAP hereditaria

— Induzido por droga e toxina
— Associada a:

* BMPR2
* ALK1,SMADS9, CAV1, KCNK3
* Desconhecido

. Doenca do tecido conjuntivo
. HIV

. Hipertensao porta

. Doenga cardiaca congénita

. Esquistossomose

HP persistente recém-nascido

1’ — Doenga pulmonar venooclusiva (DPV) e/ou
Hemangiomatose capilar pulmonar (HCP)

2 — HP devido a doenga cardiaca esquerda

»

»

»

»

Disfungao diastdlica
Disfuncao sistdlica
Doenga valvular

Obstrugao congénita ou adquirida da via de
saida do coragao esquerdo

ESC/ERS GUIDELINES

3 - HP devido a doenga pulmonar / hipoxemia

» DPOC

» Doenga pulmonar intersticial

» Qutras doengas pulmonares

» Disturbio respiratorio do sono

» Anormalidades do desenvolvimento

» Exposi¢ao cronica a grandes altitudes

» Doengas do desenvolvimento pulmonar
» Hérnia diafragmatica congénita

» Displasia broncopulmonar

4 - Hipertensao pulmonar tromboembdlica cronica e
outras obstrucoes da artéria pulmonar

— Hipertensao pulmonar tromboembdlica crénica (HPTEC)
— Outras obstrugoes arteriais pulmonar

* Angiosarcoma

* Outros tumores intravasculares

* Arterites

* Estenose congénita da artéria pulmonar

* Parasitas (hidatidose)

5 — HP com mecanismo multifatorial ou nao esclarecido

Eur Respir J 2015;46:1855




Classificacao da Hipertensdo Pulmonar (HP) (Nice 2018, TF4)

Grupo Descricéao

HPTEC e outras obstrucdes da artéria pulmonar

Grupo 4| 4.1 Hipertensdo pulmonar tromboembdlica crénica (HPTEC)
4.2 Outras obstructes da artéria pulmonar

Outras obstrucbes da artéria pulmonar

4.2.1 Sarcoma (de grau alto ou intermediario) ou angiosarcoma
4.2.2 Outros tumores malignos Carcinoma renal

Carcinoma uterino

Tumores celulas germinativas do testiculo

Qutros tumores
4.2.3 Tumores ndo malignos Leiomioma uterino
4.2.4 Arterite sem doencas do tecido conectivo
4.2.5 Estenose congenita da artéria pulmonar
4.2.6 Parasitas Hidatidose




Hipertensao Pulmonar Tromboembalica Cronica

Fisiopatologia



Fisiopatologia

Hipotese Alternativa da Nao Resolucao do Trombo

Infeccao,
Inflamacao,
Imunidade,
Genética,

Predisposicao.

TEV
v

EP AGUDA
v

3 Resolucdo incompletae | o

organizac¢ao do trombo
\4

Oclusdo vascular / obliteragao
\2

Trombose In
situ

Aumento de pressao /
tensao de cisalhamento nas areas abertas

v

Aumento progressivo da
Resisténcia vascular
%

HPTEC

N Engl J Med 2011;364:351-60.



SEigM  Successful Surgical Intervention in Severe
ONLINE Chronic Thromboembolic Pulmonary

Hypertension

Kenneth M. Moser and Nina S. Braunwald

Chest 1973;64,29-35
O primeiro estudo que observou dois compartimentos vasculares na CTEPH

CHEST Pulmonary vascular lesions occurring in patients
ONLINE with chronic major vessel thromboembolic
pulmonary hypertension.

K M Moser and C M Bloor

Chest 1993;103;685-692

- 31 pacientes com diagnostico de CTEPH — 15 biopsias e 16 necropsias.

-Primeira analise abrangente e sistematica da histopatologia das pequenas
artérias pulmonares de pacientes com CTEPH.

-Conclusao: pacientes com CTEPH apresentam uma gama complexa de
alteragoes histopatologicas distais indicando avancado remodelamento dos
vasos, incluindo as lesdes plexiformes tipicas da HAP.




Doenca microvascular

Pulmonary embolism

Persistent macrovascular Persistent vasoconstrictor

obstruction response

0mm Hg

—————————————————— —= Pulmonary hypertension < == == = = = = = = — - e |

. _
—-
_—
/— Pulmonary-artery shear stress

In situ thrombosis Secondary small-

ﬁ vessel arteriopathy j

o)
o,

Plexiform
formation lesion

Medial hypertrophy and Microthrombi

intimal proliferation and thickening

N Engl J Med 2011;364:351-60.



Distribution of Obstructive Intimal Lesions and Their

Cellular Phenotypes in Chronic Pulmonary Hypertension
A Morphometric and Immunohistochemical Study

EUNHEE S. YI, HOJOONG KIM, HYEKYUNG AHN, JENNIFER STROTHER, TIMOTHY MORRIS, ELIEZER MASLIAH,

LAWRENCE A. HANSEN, KYUNGJOO PARK, and PAUL ). FRIEDMAN

Departments of Pathology, Medicine, and Radiology, University of California San Diego School of Medicine, San Diego, California

- PulmoOes removidos na autopsia.

- 15 HAPI, 22 CTEPH, 8 Eisenmenger e 3 HP de outras etiologias.
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Hemodynamic and Clinical Correlates of Endothelin-1
in Chronic Thromboembolic Pulmonary Hypertension

Herre J Reesink, MD; Ronald C Meijer, MD*; René Lutter, PhD#*; Frans Boomsma, PhDT;
Henk M Jansen, MD; Jaap I Kloek. MD#*; Paul Bresser, MD

ET-1 foi dosada por teste ELISA em 35 pacientes com CTEPH em comparacao com

controles saudaveis

p<0.002

5- p<0.01 3.5
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Fig3. Relation between endothelin (ET)-1 levels and New York
Heart Association (NYHA) functional class in patients with chronic
thromboembolic pulmonary hypertension and healthy controls.

Fig4. Preoperative endothelin (ET)-1 levels, in relation to postoper-
ative hemodynamic outcome. mPAP, mean pulmonary artery pres-
sure.

Circ J 2006; 70: 1058-63



Hipertensao Pulmonar Tromboembalica Cronica

Diagnadstico



Hipertensao Pulmonar Tromboembalica Cronica

Operaveis Inoperaveis
Casos com EP prévia (n=679) 77,5% 70,0%
Casos com TVP prévia (n=426) 60,4% 49,9%

Tempo para o diagnostico

Desde o Inicio dos sintomas (n=637) 14,1 meses
Ultima embolia aguda (n=448) 12,5 meses

Circulation 2011; 124(18):1973-81



@ 2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension

Symptoms, signs, history suggestive of CTEPH

Echocardiographic probability of PH (Table 8)

High or intermediate probability of PH

|

CTEPH possible

Refer to PH/CTEPH
expert centre

!

CT pulmonary angiography
Right heart catheterization

+/- Pulmonary angiography

VIQ = ventilation/perfusion.

Mismatched perfusion defects?

Yes f VIQ scan®

CT = computed thomography; CTEPH = chrenic thromboembolic pulmenary hypertension; PAH = pulmonary arterial hypertension; PH = pulmonary hypertension;

*CT pulmeonary angiography alone may miss diagnesis of chronic thromboembolic pulmonary hypertension.

Y

CTEPH ruled out
L
Work-up for PHI'PAH
(Figure 1)

J Am Coll Cardiol 2015



Ventilation—Perfusion Scintigraphy Is More
Sensitive than Multidetector CTPA 1n Detecting
Chronic Thromboembolic Pulmonary Disease as a
Treatable Cause of Pulmonary Hypertension

Summary of Performance Indicators for V/Q Scintigraphy

and CTPA
Scintigraphy f % - ‘ % i ‘ *
Indicator v/Q (1) v/Q (2)1 CTPA - . - .
Sensitivity (%) 97.4 96.2 51.3 o ( - " -
Specificity (%) 90 94.6 99.3 & @y @
Accuracy (%) 92.5 95.2 82.8 - - e =
NPV (%) 98.5 97.9 79.7 -~
PPV (%) 83.5 90.3 97 .6 . ’.‘
— — # W &

Revisao retrospectiva de cintilografia V/Q e Angio. TC torax servico de HP do
Hospital Hammersmith entre 2000 e 2005.

227 paciente incluidos

Tunari el Al. J Nucl Med 2007; 48:680-84




@ 2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension

Symptoms, signs, history suggestive of CTEPH

Echocardiographic probability of PH (Table 8)

High or intermediate probability of PH

Yes VIQ scan®
l Mismatched perfusion defects?

Y

CTEPH possible CTEPH ruled out
L
Work-up for PHI'PAH
(Figure 1)

Refer to PH/CTEPH
expert centre
1

)

CT pulmonary angiography
Right heart catheterization

+/- Pulmonary angiography

CT = computed thomography; CTEPH = chrenic thromboembolic pulmenary hypertension; PAH = pulmonary arterial hypertension; PH = pulmonary hypertension;
VIQ = ventilation/perfusion.
*CT pulmeonary angiography alone may miss diagnesis of chronic thromboembolic pulmonary hypertension.

J Am Coll Cardiol 2015



Hipertensao Pulmonar Tromboembadlica Cronica

retraction with retraction with
partial obstruction total obstruction




Hipertensao Pulmonar Tromboembaodlica Cronica

-Artéria bronquial ingurgitada

Im:20163 (82/120)
Im:1 HOSPITAL MADRE TERESA|
DERIVED\SECONDARY COMPRESSED 4

1024x1024
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Lo
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kVp:130 mA:200 ms:1000!

- - P HFS
Loc:115.50mm ST:3.00mm ¥ . ”I’ dividually captured image
Original 512x512 (0.63x0.53mm)

Voxar 3D

Artérias sistémicas calibrosas, bronquiais e ndo bronquiais, sdo mais encontradas em
HP tromboembdlica cronica que em pacientes com HP idiopatica.



Hipertensao Pulmonar Tromboembadlica Cronica

Padrao de
perfusao em
mosaico

Areas hipoatenuantes com reduc&o do nimero dos vasos em seu interior,
adjacentes a areas em vidro fosco com vasos calibrosos



Gold standard

Angiografia pulmonar

= CHEST Original Research
£ PULMONARY VASCULAR DISEASE

Subpleural Perfusion as a Predictor for
a Poor Surgical Outcome in Chronic
Thromboembolic Pulmonary Hypertension

Comparison of Surgical Outcome Betwween Well-Perfused and Poorly Perfused Groups

Table 2
Parameter Well Perfused (n = 37) Poorly Perfused (n =8) P Value
Preoperative mean PAF, mm Hg 46.7x11.0 26.5 6.2 017
Preoperative PVR, dyne/s/cm® 857 £342 1,184 = 344 019
Intraoperative classification
Type, No. =2.0001
1 32 3
2 5 0
3 0 2
4 0 1
Postoperative mean PAP, mm Hg 248+97 36.3+18.9 .08
Postoperative PVR, dyne/s/cm? 319 + 223 656 * 668 .04
Surgical mortality, No. (%) 1(2.7) 3 (62.5) = .0001

Tanabe et al. Chest 2012;141(4):929-34



Hipertensao Pulmonar Tromboembalica Cronica

Diagnostico diferencial



Sarcoma intimal de artéria pulmonar: um diagndstico
diferencial do tromboembolismo pulmonar crénico®

Intimal sarcoma of the pulmonary artery: a differential
diagnosis of chronic pulmonary thromboembolism

Ana Paula Alves Valle Dornas, Frederico Thadeu Assis Figueiredo Campos,
Claudia Juliana Rezende, Carlos Alberto Ribeiro, Nilson Figueiredo Amaral,
Ricardo de Amorim Corréa
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Hipertensao Pulmonar Tromboembalica Cronica

HP-Esquisto — maio 2013
Primeira visita 22/08/2005




Hipertensao Pulmonar Tromboembalica Cronica

HAPI -15/05/10




Paciente com hipertensao pulmonar de causa indeterminada
ou hipertenséo pulmonar com histéria de embolia pulmonar

A4

[ Cintilografia Ventilagao-Perfuséo J

Scan perfuséao Indeterminada ou multiplos
normal defeitos de perfusao

g |

[Exclui HPTEC}

Novas imagens incluindo angio. CT,
angio RM, angio. pulmonar
mostrando evidéncias de HPTEC

Contemporary Reviews in Cardiovascular Medicine l

Chronic Thromboembolic Pulmonary Hypertension

Discusséao multidiciplinar entre
pneumologistas, radiologistas e cirurgides
Circulation. 2006;113:2011-20 sobre opcdes terapéuticas

Marius M. Hoeper, MD; Eckhard Mayer, MD; Gérald Simonneau, MD; Lewis J. Rubin, MD




Hipertensao Pulmonar Tromboembalica Cronica

Tratamento



Longterm Follow-up of Patients with
Pulmonary Thromboembolism®

Late Prognosis and Evolution of Hemodynamic and
Respiratory Data

Martin Riedel, M.D.; Viadimir Stanek, M.D.; Jiri Widimsky, M.D.;
and Ivo Prerovsky, M.D.

cumulative survival 5 ( No.)
1.0 PA
<20 mmHg (64)
0.8- 21-30mmHg (19)
0.6 Total (147)

31-40 mmHg (10)

41-50 mmHg (19)

> 50 mmHg (35)

2 q 6 8 10 years
Chest 1982;81:151-158




Tromboendoarterectomia Pulmonar




Tromboendoarterectomia Pulmonar

-y CTEPH operated

Surgically accessible
*4-~—-~CTEPH not operated

ARRRRRRRANANY

Surgically inaccessible CTEPH

p<0.05 CTEPH operated versus other groups

108
52
58

218

101
45
91

197

2

75
27
34
136

I I I ! | | I |

3 4 5 6 7 8 9 10
Years from diagnosis
55 42 32 CTEPH operated
19 17 10 CTEPH not operated

23 14 9 CTEPH surgically inaccessible
97 73 51 Total

Eur Respir J 2012;39:945-55



Tromboendoarterectomia Pulmonar

[ CTEPH Diagnosis ]
Continue Lifelong Anticoagulation

v

[Dperability Assessment by CTEPH Team ]

"\

O el

-
l ‘H‘ ¢
e
-

h[ Recommend 2% Opinion by }

(,— =.\ experienced center
i
Pulmonary v
Targeted medical
Endarterectomy [ e ]
L 4 ! - N
N ,"’ : %

\ / ‘ x

b
4 /
Persistent symptomatic Referral for lung PTPA?
transplantation
pulmonary hypertension P

J Am Coll Cardiol 2013;62:D92-99




v

Avaliacao do tratamento por uma
equipe especializada em HPTEC

1,2
Endarterectomia pulmonar Terapia médica especifica
(tratamento de escolha) com ou sem APB 23

Ry s

Hipertensao pulmonar
sintomatica
persistente/recorrente

1. Multidisciplinar; cirurgido de EAP/TEAP, médico especialista em HP, intervencionista em APB e radiologista
2. Definicédo de centro especializado: > 50 EAP/TEAP e > 100 sessbes de APB por ano
3. APB sem terapia medicamentosa pode ser considerada em alguns casos



Classificacao Cirurgica da
Hipertensao Pulmonar
Tromboembodlica Cronica

Tipo Caracteristicas

I Trombo organizado central.
(Art. Pul. Principal, lobar)

1 Espessamento intimal e fibrose proximal em artéria segmentar.

1] Doenca apenas em artérias distal segmentar e sub-segmentar.

AV HAP com vasculopatia hipertensiva distal sem doenca tromboembdlica
visivel.




Hipertensao Pulmonar Tromboembalica Cronica

Pacientes de alto risco para tromboendoarterectomia pulmonar.

= Classe funcional IV OMS.
PAPmM = 50 mmHag.
Indice Cardiaco < 2.0 L.min.m-2.

= Resisténcia Vascular Pulmonar = 1.000 dyn.s.cm™.



Hipertensao Pulmonar Tromboembodlica Cronica

Pacientes de alto risco para tromboendoarterectomia pulmonar.
25—
L]
g 20—+
]
©
©
2 15 |
g
e
=
10+
5 _
0 I I I I
<600 600-900 900-1200 1200-1500 1500-2000

Preoperative pulmonary vascular resistancedynesecm

Eur Respir J 2004;23:637-648



Tromboendoarterectomia Pulmonar

* Suspect
— Echocardiogram

— VQ scan
* Confirm
— Right heart catheterization
— Pulmonary angiogram (or CTPA, MRA)

* Assess Risk 3
— Hemodynamics
— Comorbidities
— Surgeon/CTEPH team experience

J Am Coll Cardiol 2013;62:D92-99



Pulmonary Endarterectomy: Recent Changes
in a Single Institution’s Experience of More

Than 2,700 Patients

Melhora hemodinamica apos TEA

Variable

PVR (Units)
Preoperative
Postoperative
Cardiacoutput (L/min)
Preoperative
Postoperative

Mean PAP (mm Hg)
Preoperative

Postoperative

Group 1 (n = 1000)

10.7+5.6
3.7+26

46.1+11.4
28.7 +10.1

455+11.6
26.0+8.4

Group 2 (n=500) p Value

< 0.001
< 0.001

< 0.001
< 0.001

0.3854
< 0.001

Ann Thorac Surg 2012;94:97-103



Tromboendoarterectomia Pulmonar

—~= Survival Function

4= Censored

= Fil line Tor Total
With 95% Ci

0.2
R 50 Quadratic=0.991
0.0-
T T T T T T T T
0 2 4 G 8 10 12 14
Years survived since surgery
Time
period 0 1 2 2 4 5 & 7 8 8 10 11 12 13 14
(year)
MNumber
of ) 1410 1290 1143 1013 BT 771 662 353 425 302 223 133 49 49 1
Patients
at risk

82% Sobrevida em 5 anos

75 % sobrevida em 10 anos

Ann Thorac Surg 2012;94:97-103



NAL CTEPH CONFERENCE 2014

International
CTEPH
Association

Figure 2. PEA activities in 2014: Personal and International CTEPH Association (ICA) estimate

M 2-3 PEA/million
B 1-2 PEA/million
[ <1 PEA/million
L1 No PEA



San Diego — Mortalidade TEA

INTERNATIONAL CTEPH CONFERENCE 2014

International
CTEPH
Association
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Pulmonary Endarterectomy: Experience and Lessons
Learned in 1,500 Cases

Stuart W. Jamieson, MB, FRCS, David P. Kapelanski, MD, Naohide Sakakibara, MD,
Gerard R. Manecke, MD, Patricia A. Thistlethwaite, MD, PhD, Kim M. Kerr, MD,
Richard N. Channick, MD, Peter F. Fedullo, MD, and William R. Auger, MD

A HP residual poés-operatoria € identificada como o mais
Importante fator preditor de mortalidade.

= RVP péds-operatéria > 500 dyne s cm™ mortalidade 30,6% (15 de 49).
= RVP pds-operatéria < 500 dyne s cm™ mortalidade 0,9% (4 de 434).

Ann Thorac Surg 2003;76:1457— 64



Hipertensao Pulmonar Tromboembalica Cronica

= 63% dos casos de CTEPH sé&o operaveis e 36% sao inoperaveis.

Meyer E J Thoracic Surgery. 2011; 141(3):702-10.

= 16,7% apresentam HP residual pos TEAP.

Meyer E J Thoracic Surgery. 2011; 141(3):702-10.

= Sem tratamento a sobrevida mediana é 6,8 anos.

Kunieda T Intern Med 1999:38:543-546.



Quando a terapia medicamentosa para
CTEPH e apropriada?

= Quando a TEAP nao é conveniente devido a significativa
doenca tromboemboalica distal.

= No paciente com HP persistente, ou residual, apos TEAP.

= Quando a cirurgia é contra-indicada devido a co-morbidades
significativas que aumentam o risco de mortalidade PO.

= E a ponte terapéutica para a TEAP no paciente que é
considerado de “alto risco” devido a grave comprometimento
hemodinamico.



Definicao HP persistente, ou residual, apos

TEAP
Referencia n Critério Prevaléncia
Mayer, JTCVS 2011 386 PAPm > 25 alta CTI 17%
Freed, JTCVS 2011 314 PAPm > 30 em 3 meses 31%
Madani, STS Meeting 2011 500 RVP > 500 alta CTI 6%
Skoro, Circulation 2009 103 RVP > 550 alta CTI 14%
Corsico, AIRCCM 2008 157 RVP > 500 em 4 anos 24%

Alta prevaléncia quando avaliado tardiamente

Diferentes defini¢coes utilizadas




Estudos clinicos randomizados

Prostaciclina

Oxido nitrico
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Oxido Nitrico
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Desfechos hemodinamica, hemodinamica, hemodinamica, ,
) , ) , ) , classe funcional, TC6
classe funcional, TC6 classe funcional, TC6 classe funcional, TC6
NT-por BNP
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especifica
Pacientes (n) 57 19 157 261
Tempo de estudo 12 sem. 12 sem. 16 sem. 16 sem.
Hemodinamica Sim Sim Sim Sim
TC6’ Nio N3o N3o Sim




Hipertensao Pulmonar Tromboembadlica Cronica

Estratégias e opcoes terapéuticas

Riociguat for the Treatment of Chronic
Thromboembolic Pulmonary Hypertension

Hossein-Ardeschir Ghofrani, M.D., Andrea M. D’Armini, M.D.,

N Engl J Med 2013;369:319-29

Riociguat for the treatment of chronic
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MERIT. Macitentan in thE tReatment of Inoperable chronic
Throbiembolic pulmonay hypertension

- Avaliar a seguranca, tolerabilidade, e eficacia do macitentan em 78 pacientes
portadores de HPTEC inoperaveis.

- Objetivo primario. RVP em repouso na semana 16 comparada com a RVP em repouso
antes do inicio do tratamento.

- Objetivos secundarios. - Mudanca no TC6M apods 24 semanas.
- Mudanca na escala de Borg apds 24 semanas (TC6M)
- Proporcao de pacientes com piora na classe funcional da
OMS apods 24 semanas.

- Reducdo significativa RVP na semana 16 no grupo macitentan (p=0.04)
- Aumento significativo TC6M na semana 24: +34 m no grupo macitentan (p= 0.03)

Clinicaltrials.gov;NCT02021292



Angioplastia Pulmonar por Balao (BPA)

= Primeira intervenc¢ao para tratamento CTEPH relatada em 1988.

Em 2001 Feinstein et al. relataram a eficacia da BPA em 18 pacientes inoperaveis
com CTEPH (Circulation. 2001;10-13)

PAPmM diminuiu de 43.0%+12.1 para 33.7+10.2 mmHg.

Um paciente faleceu (mortalidade hospitalar 5.5%)

Em 2012 Mizoguchi et al. Relataram a eficacia BPA em 68 pacientes inoperaveis
com CTEPH. (Circ Cardiovasc Interv 2012;5:748-755).

PAPmM diminuiu 45.4+9.6 para 24.01+6.4 mmHg

Um paciente faleceu (mortalidade hospitalar 1.5%)



A New Era of Therapeutic Strategies for Chronic
Thromboembolic Pulmonary Hypertension by Two
Different Interventional Therapies; Pulmonary
Endarterectomy and Percutaneous Transluminal
Pulmonary Angioplasty
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Figure 3. Changes of distribution of New York Heart Associ-
ation functional class in PTPA-group and PEA-group. *

statistically significant (p<<0.05) difference between before and after PLDS DNE I WWW. pl 05 Dne-[}rg

each therapy; NS, not significant (p>0.05).
doi:10.1371/journal.pone.0094587.g003

April 2014 | Volume 9 | Issue 4 | e94587



Pulmonary Edema Predictive Scoring Index
(PEPSI), a New Index to Predict Risk of
Reperfusion Pulmonary Edema and Improvement
of Hemodynamics in Percutaneous Transluminal
Pulmonary Angioplasty

54 pacientes — 140 procedimentos consecutivos

2% de edema de reperfusao
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J Am Coll Cardiol Intv 2013:6:725-36



Initial experience with balloon pulmonary angioplasty (BPA): U.S. high-volume

UC San Diego

MEeDICAL CENTER

Pumorary thromboendirensciony (PTE)
rermaink the “gold standand™ ot five dheomic
thrambovmbalac padmonary hypertercion
(CTEFH) however, ballon pamurars
wgiophasty (BPA) is cmergag as 4 Ireaisos
wplion for inoperble CTEPHL At LUCSD, PTE
can be perfoemed safely, with cxeellost oulcome
eves when teolnted 10 the sepmental snd s
segnenial veseels, We present our instiad
oxperience with patient sclection and outocede liv
APA a1 LCSD,

Retrospecinve review of all patients underpoing
BPA 2t UCSID from March sicough Febroary
2016. Diagnosss of CIEPH and operobiliy
assessmenm were made accoeding to standand
peactice m UCSD. Patients deemed inoperable
and patieras who declined PTE 2nd were still fol
1 be candidines 1of PerCmancos remment., were
offered BPA,

Hewulis: Patecat Scloction fur BPA

Exght potients underwent BIPA for a tosad of 16
wesshons (range 20 sesshoos/patient ), 85% (7 of
§) were femnale with an avenge age of 39 years
{range 44-75). Prior to BPA, 7 pesients wore
NYHA functicand class 11l and | was NYHA class
11, Six paticnts { 75%) were on one or mone
putmonary anennl hy persension (PAH) thorpy:
one patent was on paremeral prostacyclin

therupy

Prioc w0 the first session of BPA the meas mIPAP
was 384 mmig 4 0.9, 300 55 Limim & 1.2,
WC1 2.7 L/mindm® + 0.48 and PVR 5.7 WU 4 24,
Four paticats were deemed noperable for PTI
due o distal disease. | paticnt deomed imoperob ke
due 10 comoctedities, 2 patients were aperabic but
doctined PTE and | pagient hod resikhal
puknonary kyperrension lolkowing FIE,

“ - Covatidse

pulmonary thromboendarterectomy (PTE) single-center experience
David S. Poch M.D.!, Ehtisham Mahmud M.D.2, Mitul Patel M.D.2, Michael M. Madani, M.D.}, Nick H. Kim M.D.!

1. Division of Pulmonary and Critical Care, University of California, San Diego, La Jolla, CA
2. Division of Cardiology, University of California, San Dicgo, La Jolla, CA
3. Division of Cardiovascular and Thoracic Surgery, University of California. San Dicgo, La Jolla, CA
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BPA 2t UCSD from March $ieough Pebraary
2016. Diagnosss of CIEPH and operobiliy
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and patieras who declined PTE and were still ol
1 be candidines 1of PerCmancos remment., were
offered BPA,

Hewulis: Patecat Scloction fur BPA

Exght potients underwent BIPA for a tosad of 16
wesshons (range 20 sesshoos/patient ), 85% (7 of
§) were femnale with an avenge age of 39 years
{range 44-75). Prior to BPA, 7 pesients wore
NYHA functicand class 11l and | was NYHA class
11, Six paticnts { 75%) were on one or mone
putmonary anennl hy persension (PAH) thorpy:
one patent was on paremeral prostacyclin

therupy

Priee o the first session of BPA the meas mPAP
was 384 mmbg 4 0.9, 300 53 Limim & 1.2,
WC1 2.7 L/mindm® + 0.48 and PVR 5.7 WU 4 24,
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Initial experience with balloon pulmonary angioplasty (BPA): U.S. high-volume
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Angioplastia Pulmonar por Balao (BPA)

Target vessels (lesions) lc A g

Assocrauon

at and second (additional) series of BPA

2"d (additional)
1% BPA series BPA series

{' (5. 1t A7, 8 =
6. LtAS5,6,10

7. RtA4,5,8

2 )| 8. LtA1+2,3

o0 REALR

INTERNATIONAL CTEPH CONFERENCE 2017




Angioplastia Pulmonar por Balao (BPA)

Clinical parameters of 15t and 2"9 (additional) International
BPA sessions Ic A SACERS

Association

AN AN &

Before BPA  After 1st BPA series  After 2nd BPA series

WHO class v 1" |
6MWT 0 480 570
BNP 1631 46.5 51
Right Heart Cath
meanPAP 63 28 18
Cl 1.2 2.6 28
PVR 33 7 3 PVR: -90%!
Lowest SPO2 after 6MWD 72 86% 91%
Home oxygenation therapy + iy -
PAH medication + +

INTERNATIONAL CTEPH CONFERENCE 2017 1




@ 2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension

CTEPH expert center

v

[ Diagnosis confirmed by J

Lifelong anticoagulation

Operability assessment
by a multidisciplinary CTEPH team
A4
Technically operable [ Technically non-operable ]
s N
Acceptable Non-acceptable Y
riskibenefit ratio 3 risk/benefit ratio )\ Targeted medical

l therapy
, -
Pulmonary N Persistent
endarterectomy symptomatic PH
- S Consider BPA in

expert center®

¥
Consider lung Persistent severe
transplantation symptomatic PH

BPA = balloon pulmonary angioplasty; CTEPH = chronic thromboembeolic pulmonary hypertension; PH = pulmeonary hypertension.
“Technically operable patients with non-acceptable risk/benefit ratio can be considered also for BPA.
tIn some centers medical therapy and BPA are initiated concurrently.

European Heart Journal Advance Access published August 29, 2015




v

Avaliacao do tratamento por uma
equipe especializada em HPTEC

1,2
Endarterectomia pulmonar Terapia médica especifica
(tratamento de escolha) com ou sem APB 23

Ry s

Hipertensao pulmonar
sintomatica
persistente/recorrente

1. Multidisciplinar; cirurgido de EAP/TEAP, médico especialista em HP, intervencionista em APB e radiologista
2. Definicédo de centro especializado: > 50 EAP/TEAP e > 100 sessbes de APB por ano
3. APB sem terapia medicamentosa pode ser considerada em alguns casos



Tratamento Combinado para a HPTEC
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Conclusoes

= A Hipertensdo Pulmonar Tromboembdlica Crénica € uma das
causas mais frequentes de HP, e tem sido diagnosticada
tardiamente.

= A cintilografia pulmonar de ventilacdo e perfusdo € o exame
de imagem mais indicado para iniciar a propedéutica.

= Todos os esforcos devem ser feitos para a realizacao da
endoarterectomia pulmonar, que € uma opcao curativa para
os portadores de HPTEC.



Conclusoes

=A angioplastia pulmonar por balao tem sido utilizada como
opcao terapeutica em varios centros de fererencia no Japao,
Europa e Estados Unidos

= Estudos com drogas especificas para tratamento da HP, do
grupo | da OMS, tem demonstrado resultados favoraveis no
tratamento da HP residual pds TEAP e nos casos considerados

nao cirurgicos.



Muito obrigado!



