Os impactos da Hipertensédo Pulmonar Tromboembdlica Crénica
(HPTEC)

Frederico Thadeu Assis Figueiredo Campos
Hospital Madre Teresa
Hospital Julia Kubitschek
Secretaria de Estado da Saude -MG



Declara¢ao sobre Potenciais Conflitos de Interesse

De acordo com a Resolugdo 1931/2009 do Conselho Federal de Medicina e com a RDC 96/ 2008
da ANVISA, declaro que:

Pesquisa Clinica: como médico investigador, participo de estudos patrocinados por:

United therapeutics, Janssen-Actelion, Bayer, Acceleron-Merck, Gossamerbio, Aerovate
therapeutics.

Assessor técnico da diretoria de a¢Oes especializadas SES-MG

Nao possuo agoes de quaisquer destas companhias farmacéuticas.

Os meus pré-requisitos para participar destas atividades sao a autonomia do pensamento
cientifico, a independéncscia de opinides e a liberdade de expressao, aspectos que esta empresa
respeita.




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 } { 1,600 }
CTEPVD with symptoms 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.



HIPERTENSAO
PULMONAR

European Heart Journal (2022) 43, 3618-3731
https://doi.org/10.1093/eurheartj/ehac237
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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 avangado remodelamento dos
vasos, incluindo as lesoes plexiformes tipicas da HAP.
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Longterm Follow-up of Patients with
Pulmonary Thromboembolism*

Late Prognosis and Evolution of Hemodynamic and
Respiratory Data

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

cumulative survival pm ( No.)
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Chest 1982:81:151-158



INTRODUCTION

The 4th World Symposium
on Pulmonary Hypertension

Diagnosis of CTEPH with functional limitation and/or
signs of right heart dysfunction

l

Anticoagulation

l

Surgically accessible pulmonary
arterial obstructions

Advanced small vessel disease
PVR disproportionately elevated

l

Contraindications
precluding surgery

l

Contraindications
precluding surgery

¥

[ \
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Perform Clinical trials of
PEA medical therap

/ \
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LN
Consider lung

transplantation

b :
v

A

Persistent/recurrent symptomatic
pulmonary hypertension

Persistent/recurrent symptomatic
pulmonary hypertension

Treatment Algorithm for CTEPH

Modified, with permission, from Hoeper et al. (54). CTEPH = chronic thromboembaolic
pulmonary hypertension; PEA = pulmonary endarterectomy; PYR = pulmonary vascular resistance.

JACC Vol. 54, No. 1, Suppl 5, 2009
June 30, 2009:585-96



Tromboendoarterectomia Pulmonar

Aspirating { Patent lumen

dissector

Obstructed lumen

Thromboembolic
material being removed
with forceps

TEAP é realizada por esternotomia
longitudinal mediana.

Circulacao extracorporea (CEC),
resfriando-se o paciente até a
temperatura de 18-20° C.

Parada circulatoria total (PCT) de até
20 min.

Protecao cerebral, por resfriamento
local e avaliacao da atividade cerebral.
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Tromboendoarterectomia Pulmonar
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iy CTEPH operated

Surgically accessible
S CTEPH not operated

Surgically inaccessible CTEPH

p<0.05 CTEPH operated versus other groups

[ T T T T T T T T T 1

0 1 2 3 4 9 8 1 8 9 10
Years from diagnosis

108 101 75 55 42 32 CTEPH operated

52 45 27 19 17 10 CTEPH not operated

58 51 34 23 14 9 CTEPH surgically inaccessible
218 197 136 97 73 51 Total

82% Sobrevida em 5 anos

75 % sobrevida em 10 anos
Eur Respir J 2012;39:945-55




Hipertensao Pulmonar Tromboembdlica Crbnica

63% dos casos de CTEPH sao 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.
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Tromboendoarterectomia Pulmonar
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REVIEW

Riociguat: an upcoming therapy in chronic
thromboembolic pulmonary hypertension?

N.H. Kim
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Riociguat for the Treatment of Chronic
Thromboembolic Pulmonary Hypertension

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

446 Patients were screened

60

== Riociguat 159
= Placebo

184 Were excluded 157

1 (<1%6) Had adverse event

. 4 (1%) Died

164 (379) Were not eligible
15 (3%) Withdrew consent

\

262 Underwent randomization

1 (<19) Underwent randomization

Change from Baseline in 6-Minute Walk Distance (m)

in error
L
261 Received at least one dose
of study drug 38
10 O Observed
N % Imputed
T | | T | | | |
¥ 0 2 4 6 3 10 12 14 16
_ _ o Week

88 Were assigned to placebo 173 Were assigned to riociguat

N Engl J Med 2013; 369: 319-329




Predictors of long-term outcomes in patients treated with

riociguat for chronic thromboembolic pulmonary
hypertension: data from the CHEST-2 open-label,
randomised, long-term extension trial

Gérald Simonneau, Andrea M D'Armini, Hossein-Ardeschir Ghofrani, Friedrich Grimminger, Pavel Jansa, Nick H Kim, Eckhard Mayer, Tomas Pulido,
Chen Wang, Pablo Colorado, Arno Fritsch, Christian Meier, Sylvia Nikkho, Marius M Hoeper
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Figure 2: Kaplan-Meier analyses of overall survival and dinical worsening-free survival in CHEST-2
(A) Overall survival. (B) Clinical worsening-free survival.

The Lancet Resp. Med 2016;5:372-380



%% GOVERNO DO ESTADO DE MINAS GERAIS
SECRETARIA DE ESTADO DE SAUDE

RESOLUCAO SES N2 10.418, DE 29 DE AGOSTO DE 2025.

Aprova o Protocolo Clinico e Diretrizes
Terapéuticas para o Tratamento da
Hipertensdo Pulmonar Tromboembolica
Crénica no Ambito do Sistema Unico de
Safde do Estado Minas Gerais.

O SECRETARIO DE ESTADO DE SAUDE, no uso das suas atribuicdes legais, que lhe
confere o inciso Il do §12 do art. 93 da Constituicdo Estadual; os incisos | e Il do
art. 46 da Lei Estadual n? 23.304, de 30 de maio de 2019, e considerando:

- 0 disposto no art. 79, inciso I, da Lei Estadual n2 13.317, de 24 de setembro de
1999, que contém o Cddigo de Salde do Estado de Minas Gerais;

- a Consulta Publica n.2 47/2025, realizada no periodo de 10 de fevereiro de 2025
a 17 de margo de 2025 referente ao Protocolo Clinico e Diretrizes Terapéuticas
para o Tratamento da Hipertensdo Pulmonar Tromboembdlica Crénica no ambito
do Sistema Unico de Salde do Estado Minas Gerais;

- a DELIBERACAO CIB-SUS/MG N2 4,054, DE 07 DE DEZEMBRO 2022, que aprova
a Linha de Cuidado em Doencas Respiratérias Graves no &mbito do Sistema Unico
de Salde de Minas Gerais — SUS/MG;
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[ CTEPH Diagnosis ]
Continue Lifelong Anticoagulation

v

[Dperability Assessment by CTEPH Team ]

"\

(o ) [ vewoene

-
l ‘H‘ ¢
e
-

..[ Recommend 274 Opinion by }

(,— =.\ experienced center
I
Pulmonary v
Targeted medical
Endarterectomy [ e ]
Q 4 # - N
‘\ J’; : \\

\
L r
Persistent symptomatic Referral for lung —
pulmonary hypertension transplantation

J Am Coll Cardiol 2013;62:D92-99




Balloon pulmonary angioplasty for CTEPH
In the early days at Osaka center (1989~)

Case 1 M.K: Alive (26 years follow-up)
Case 2 T.O: In-hospital death
Case 3 Y.U: successful BPA

First BPA in a CTEPH patient at Osaka center (1989)

Cortesia Dr. Takeshi Ogo



Angioplastia Pulmonar por Balao (BPA)

Primeira interven¢ao para tratamento CTEPH relatada em 1989.

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%)



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

A B C
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40 9
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D E F
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200
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J Am Coll Cardiol Intv 2013:6:725-36



Evolution of BPA Sirategy ICAs="

Initial Strategy Previous Strategy Current Strategy
2004~2012.0ct 2012.Nov~2013.Nov 2013.Dec~

Under sized Under sized

Balloon size As large as possible  corresponding to lesion corresponding to lesion
type and mPAP type and mPAP

Treated vessels 2 vessels 2 vessels As many as possible
Pulmonary injury f ] '
Hemodynamic
improvement in a 3 1 @
procedure

INTERNATIONAL CTEPH CONFERENCE 2014 | June 2-3,2014 - Institut des Cordeliers - Paris, France

Hiromi Matsubara MD
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Avaliacao do tratamento por uma
equipe especializada em HPTEC

/N
v V

Endarterectomia pulmonar Terapia medica especifica
(tratamento de escolha) com ou sem APB 23

" 7

Hipertenséo pulmonar
sintomatica
persistente/recorrente

doi: 10.1183/13993003.01915-2018




2022 ESC/ERS Guidelines for the diagnosis and
treatment of pulmonary hypertension

"

Patients with confirmed CTEPH®

¢

Lifelong therapeutic anticoagulation
(Class I)

|

[ Treatment assessment by MDT*® ]

{Class [}

[ Operable b - .

T

PEA as treatment of choice®

(Class I)

I .

Persistent/recurrent - Medical therapy (ReCo Table 24)
. -7
symptomatic PH ~ (Class )

1

-
!_ BPAt ] 3
- (Class )

Long-term follow-up
at a CTEPH/PH centre® + ’/

(Class 1)

@ ESC @ ERS — European Heart Journal (2022) 00, 1-114



EUROPEAN RESPIRATORY JOURNAL
RESEARCH LETTER
M. JEVNIKAR ET AL

Sequential multimodal therapy in chronic thromboembolic
pulmonary hypertension with mixed anatomical lesions:
a proof of concept

e) 1600+
1400+
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1000+
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4004
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PVR, dyn-s-cm-5

1 2 3 4 5 6 7

[l s2seline [ After PAH-targeted medical therapy ) After BPA

Mitja Jevnikar>*®, Sabina Solinas*>*#®, Philippe Brenot**, Benoit Lechartier
Mithum Kularatne®, David Montani %3, Laurent Savale >3, Carlos Garcia-Alonso™%*,
Olivier Sitbon ©**, Antoine Beurnier ©>*’, Athénais Boucly ©*3, Sophie Bulifon™??,
Andrei Seferian™?, Anne Roche'??, Olaf Mercier'">", Gérald Simonneau’??, Elie Fadel o',
Marc Humbert ©**® and Xavier Jais*?

1,2,3,5
3

fl

Baseline After sequential multimodal treatment pvalue
NYHA FC 1, 11{11,IV, n 0,0/9,0 17710 0.001
EMWD, m 299 (272-350) 403 (376-427) 0.005
RAP, mmHg 10 (B-19) 5 (3-5) 0001
mPAP, mmHg 54 (48-61) 29(21-33) 0.0001
PAWF, mmHg 8(6-10) 6 [5-8) 0.74
€0, L'min-1 3.3(3-4) 49 [4.2-6.9) 0.0001
PVR, dyn+s-cm5 1018 (938-1188) 271 (191-328) 0.0001
NT-proBNP, ng-L1 3349 (1607-4335) 168 (120-238) 0.001

Eur Respir J 2023; 62: 2300517
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Caso clinico 1

NSPM, sexo: feminino, DN: 01/11/1966.

Dispneia inicio de 20109.

Ecocardiograma em agosto 2018 evidenciando HP, encaminhada a centro de
referéncia.



Caso clinico

09-09-2019 04-12-2019

ANTERIOR ANTERIOR POSTERIOR POSTERIOR ANTERIOR ANTERIOR POSTERIOR

LATERAL D LATERAL D LATERAL E LATERAL E LATERAL D LATERAL D LATERAL E LATERAL E




Caso clinico

Cateterismo Cardiaco Direito

20/fevereiro/2020

PAD 10 mmHg

PCP 12 mmHg

PAP  112/35(61) mmHg
PAS 132/81 mmHg

IC 2,43 I/mi/m

IRVP 1615 dyn.s.cm
RVP 1028 dyn.s.cm
DC 3,81 L/min



Caso clinico

05-07-2022




Caso clinico

05-07-2022

- Vel 486 cmlis
PG 94 mmHg

--5.0

AT S N LY,
75mm/s bpm



Caso clinico

19-07-2022




Caso clinico




Caso clinico

Cateterismo Cardiaco Direito

20/fevereiro/2020 08/novembro/2022

PAD 10 mmHg PCP 12 mmHg

PCP 12 mmHg PAP  78/29(45) mmHg
PAP  112/35(61) mmHg PAS  132/81 mmHg
PAS  132/81 mmHg IC 2,33 I/mi/m

IC 2,43 I/mi/m IRVP 1132 dyn.s.cm
IRVP 1615 dyn.s.cm RVP 682 dyn.s.cm
RVP 1028 dyn.s.cm DC 3,87 L/min

DC 3,81 L/min



Caso clinico
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Caso clinico

Cateterismo Cardiaco Direito

20/fevere|ro/202 08/novembro/202 16/maio/2023
2 mmHg

LU il L2 e PAP  32/17(22) mmHg
PCP 12 mmHg PAP 78/29(45) mmHg IC 2 19 I/mi/m
PAP 112/35(61) mmHg IC 2,33 I/mi/m IRVP 730 dyn.s.cm
PAS 132/81 mmHg IRVP 1132 dyn.s.cm
IC 2,43 I/mi/m RVP 430 dyn.s.cm

RVP 682 dyn.s.cm
DC 3,87 L/min

IRVP 1615 dyn.s.cm DC 3,72 L/min

RVP 1028 dyn.s.cm
DC 3,81 L/min



Caso clinico

05-07-2022 25-05-2023

A valvula tricaspide normal em morfologia e fungdo. Auséncia de regurgitagdo valvar tricuspide ao Doppler,
nao sendo possivel estimar a pressao sistolica da artéria pulmonar.




Caso clinico

N-terminal pro-brain natriuretic peptide

05/07/22 20/07/21 | 27/07/22 | 30/08/22 |31/10/22 25/05/23

NT-proBNP 3.690 4.880 1.000

BPA: 19/07/2022 TEAP: 09/02/2023
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4043085 CASA DE CARIDADE DE MURIAE HOSPITAL SAD PALILD - - - - - - - - - - = 1 = 1
S40B8T54 HOSPITAL MATERHIDADE MUMICIPAL ANHA PAES DIAS DE ASSIS - - - - - - - - - = = 1 B 1

Fonte: Ministério da Saide - Sistema de Informactes Hospitalares do SUS (SIH/5US)
Motas:

1. Dados referentes aos Gltimos seis meses, sujeitos a atualizacio.

2. & partir do procesiamento dé junho dé 2012, hewve mudanca na cladsificadho da natureza @ eifers dod estabelecimentod. Com ise, temed que:
= Até maio de 2012 estas informacdes estio dispaniveis come "Natureza® ¢ "Esfiera Administrativa”™
+ De junho de 3012 a cutubro de 201%, estio dispaniveis tanto como "Natureza™ e "Esfera Administrativa®, como "Matureza Juridica™ e "Esfera Juridica”,
# & partir de novembro de 2005, estio disponiveis como “Matureza Juridica™ e “Esfera Juridica™,

Consulte o site da Sacretarta Extadual ge Saide para mails informagdes.



F2X Ministério da Saude
G) INFORMACGES DE SAUDE DATASUS Tecnologia da Informacio a Servico do SUS

(1) NOTAS TECNICAS

DATAS

> PROCEDIMENTOS HOSPITALARES DO SUS - POR LOCAL DE INTERNAGAO - BRASIL

AlH aprovadas por Ano processamento segundo Municipio
Procedimento: 0412050153 TROMBOEN DARTERECTOMIA PU LMONAR
320120 CACHOEIRO DE ITAPEMIRIM : E - - - - . - - - E - - -

320520 VILA VELHA . ; 1 : : : . : ; . ; . : i . . )
320530 VITORIA 1 . ; : . . . . ; . ; . : i . . .
330220 ITAPERUNA : ; ; : i ] . ] ; . ; ; . 1 . . ;
330455 RIO DE JANEIRO : : c . . - . . ; 1 1 ; 3 1 . . .
330490 SAO GONCALO : c - : . . . . ; . ; ; 1 i 1 . ;
350550 BARRETOS : : : : i ; . ; . . . . : ) . . 1
350950 CAMPINAS
351110 CATANDUVA : : : 1 - - . . . . ; ; : i . . .
351620 FRANCA : - - : : ; . . : 1 ; ; : ) . . ;
352270 [TAPOLIS : - - : - 1 . - : . : ; i i . ) ;
352900 MARILIA : : : : : 1 . - ; . : ; i i . ; ;
354340 RIBEIRAO PRETO : : : : i ; . ; . . . . : ) . . 1
354780 SANTO ANDRE : ; ; : i ) . ; . . ; . : 1 . . .
354850 SANTOS : - - 1 - - . . ; . : ; : i . ) ;
354870 SAO BERNARDO DO CAMPO : - - 2 - . . . : . : ; : i . ) ;
355030 SAO PAULO 7 3 5 8 18 27 17 30 33 25 21 23 7 9 25 29 20 5
355230 SUD MENNUCCI : ; ; : i ) . ] ; . } ; . 1 . ; ;
355280 TABOAO DA SERRA 1 c c : - . . . . . : ; 1 i . . )
410150 ARAPONGAS - - . : . . . . ; . ; ; 1 i . . )
410400 CAMPINA GRANDE DO SUL : - - : - - - 1 1 : - ; : 1 1 ) .
410420 CAMPO LARGO : c - : : ; . . 1 . ; 1 : ) . 1 ;
410430 CAMPO MOURAO 1 : : : . - . . ; . ; ; : ) . ; ;
410690 CURITIBA 1 ; : : : : . : ; . ; . : i . . )
411370 LONDRINA : c c : : - - - . . 1 ; : i . 2 )
411520 MARINGA : ; ; : i ) . ; . . ; . : ) . . 1
420240 BLUMENAU : c - : : ; . . : . ; ; 1 i . . )
420380 CANOINHAS : - 1 : - - . . ; . ; ; : i . ) ;
420540 FLORIANOPOLIS : : : 1 - . . . ; . : ; : i . ; ;
431140 LAJEADO : : : : i ; . ; . . . . : 1 . . )
431265 NAO-ME-TOQUE : ; ; : i ; . ; ; . . . : i . 1 )
431410 PASSO FUNDO : : : : 1 - - - : : : : : - - - -
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Chronic thromboembolic pulmonary disease @

Nick H. Kim @', Andrea M. D’Armini?, Marion Delcroix @3, Xavier Jais®, Mitja Jevnikar®,

Michael M. Madani®, Hiromi Matsubara ©°, Massimiliano Palazzini’, Christoph B. Wiedenroth®,

. i 9 Z . 10 EUROPEAN RESPIRATORY JOURNAL
Gerald Simonneau” and David P. Jenkins TASK FORCE REPORT

R CTEPH diagnosis »
Maintain lifelong full anticoagulation
Treatment assessment by a
CTEPH MDT#
Yes No
i Operable? !

BPA candidate?

Pulmonary Yes lNo

endarterectomy®
BPA Riociguat®
3-6 months evaluation for symptomatic persistent PHf

Eur Respir J 2024, in press: 2401294



Conclusoes

A g C D E
Proxi:s\alPA.ﬁbmtic Dis:PAﬁpmdc Wrgsksdoputy '°O a?Igoritmo de tratamento .da HPTEC
RIS e inclui uma abordagem multimodal de

combinacdes de endarterectomia
pulmonar, BPA e terapias médicas para
atingir as lesdes anatdmicas mistas:
proximal, distal e microvascular,
respectivamente.

Multimodal CTEPH treatment

@ESC @ ERS—

https://doi.org/10.1093/eurheartj/ehac237
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