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Introducéio Introduction

A Hipertensao Pulmonar (HP) era, até hd bem pouco
tempo, uma entidade obscura, frequentemente nio iden-
tificada, porque omissa nos processos comuns de diag-
néstico e ndo considerada nas intengoes de tratamento.
Os anos mais recentes, fruto da evolugao considerdvel
no conhecimento da sua patogénese e dos mecanismos
basicos da lesao vascular, testemunham um interesse
crescente da comunidade cientifica, em torno desta en-
tidade, materializado em progressos sensiveis na sua
caracterizagdo clinica, nas estratégias de diagndstico e
no desenvolvimento de terapéuticas efectivas, tudo
convergindo para modificar favoravelmente o sombrio
progndstico a que os doentes estavam condenados.
Uma tal evolu¢do arrastou consigo a necessidade de
racionalizar a utilizagdo dos meios disponiveis, recla-
mando organizagao dos circuitos assistenciais e defini-
¢ao de normas de boa gestao clinica, aspectos que tém

Pulmonary Hypertension (PH) was until recently an
obscure pathology which frequently went unidenti-
fied as it lacked a precise diagnostic strategy.

Recent years have seen advances in the knowledge of
the pathogenesis and the mechanisms of vascular le-
sion of PH. This has led to the scientific communi-
ty’s growing interest in this area, an interest mani-
fested in appreciable progress in the pathology’s
clinical characterisation, diagnostic strategies and
the development of effective drugs. All of this to-
gether has been fundamental in changing the previ-
ously unfavourable prognosis of this disease.

This evolution necessarily implies the need to ratio-
nalise the use of the available resources through or-
ganisation of the healthcare services, defining the
role of each level of care and developing norms for
good clinical management practices in keeping with
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merecido igual interesse da comunidade cientifica, pa-
tente em abundante literatura de cariz clinico e orga-
nizativo e despertando a atengao das autoridades sani-
térias para a introdugio de mecanismos de regulaco.
Atento a esta evolucio e consciente dos beneficios
que estas orientagdes podem aduzir & qualidade assis-
tencial e 4 organizagio da prestacio dos cuidados no
dominio da HP, o Nucleo de Estudos de Doenca Vas-
cular Pulmonar (NEDVP) da Sociedade Portuguesa
de Medicina Interna (SPMI) em conjunto com o
Grupo de Estudos de Hipertensaio Pulmonar
(GEHTP) da Sociedade Portuguesa de Cardiologia, a
direcgao da Sociedade Portuguesa de Pneumologia e a
Sociedade Portuguesa de Cardiologia Pedidtrica, reu-
niram um grupo de trabalho interdisciplinar que,
baseando-se na abundante documentacgao cientifica
disponivel e na prépria experiéncia, produziu o pre-
sente documento que agora se publica sob o titulo
“Recomendagdes para a abordagem clinica da Hiper-
tensao Pulmonar”.

E propésito dos subscritores que este documento, e
todas as iniciativas que se lhe associem, sirvam a di-
vulgagao das boas praticas na abordagem clinica e te-
rapéutica do doente com HP e constituam elementos
de orientagao no processo de organizacio assistencial,
que se afigura indispensdvel, tendo em vista a utiliza-
¢ao equilibrada e racional dos meios disponiveis e a
potenciagio da qualidade de cuidados prestados ao
doente com HP.

Palavras-chave: Hipertensiao pulmonar, recomenda-

¢oes para o diagndstico e tratamento, centros de refe-
réncia.
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best medical practice guidelines. These twin aspects
have attracted the interest of the scientific commu-
nity, as shown by the wealth of literature, and have
driven healthcare authorities to introduce regulatory
mechanisms.

In order to improve clinical practice, the Pulmonary
Vascular Disease Study Group (NEDVP) of the Por-
tuguese Society of Internal Medicine (SPMI), the
Pulmonary Hypertension Study Group (GEHTP) of
the Portuguese Society of Cardiology and the boards
of the Portuguese Societies of Pulmonology and Pae-
diatric Cardiology created an interdisciplinary work-
ing group. The group’s remit was to draft this docu-
ment, “Guidelines for the management of pulmonary
hypertension patients”, based on a review of the lit-
erature and the authors’ clinical expertise.

These guidelines aim to present all the relevant evi-
dence on the diagnostic and treatment strategy of
PH and the definition of requirements for referral
centres. The organisation of care is fundamental for
an adequate and rational use of the available re-
sources and for the better care of the patient.
Key-words: Pulmonary hypertension, guidelines
for diagnosis and treatment, referral centres.
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Glossdrio
ACC — Antagonistas dos Canais de Célcio
ALK-1 — Actine-Receptor-Like Kinase 1
AP — Artéria Pulmonar
ARE — Antagonistas dos Receptores da En-
dotelina
AU — Acido Urico
CCD - Cateterismo Cardfaco Direito
CF - Classe Funcional
CP — Cintigrafia Pulmonar
CR - Centro de Referéncia
DCC - Doenga Cardiaca Congénita
DLco — Difusao pulmonar do monéxido de
carbono
DTC - Doenga do Tecido Conjuntivo
DVP — Doengca Vascular Pulmonar
EAP — Endarterectomia Pulmonar
ECG - Electrocardiograma
ECR - Estudos Controlados Randomizados
ESAT — Excursao Sistdlica do Anel Trictspide
ET1 — Endotelina 1
FE — Fracgao de Ejecgao
FVD - Fungao Ventricular Direita
FVE — Fungao Ventricular Esquerda
GEHTP — Grupo de Estudo de Hiperten-
sa0 Pulmonar
HAP — Hipertensio Arterial Pulmonar
HAPH - Hipertensdo Arterial Pulmonar He-
reditdria
HAPI - Hipertensao Arterial Pulmonar Idio-
pdtica
HP — Hipertensao Pulmonar
HTPP — Hipertensao Portopulmonar
HPS — Hipertensao Pulmonar Secunddria
HPTEC - Hipertensao Pulmonar Trombo-
embdlica Crénica
HTPRN - Hipertensao Pulmonar Persis-
tente do Recém-Nascido
IEVE — Indice de Excentricidade do Ventri-
culo Esquerdo
IT — Insuficiéncia Trictspide

REVISTA PORTUGUESA DE

Glossary

CCB - Calcium Channel Blockers

ALK-1 — Activin Receptor-Like Kinase 1

PA — Pulmonary Artery

ERB — Endothelin Receptor Blockers

UA - Uric Acid

S-GC - Swan-Ganz catheterization

FC — Functional Classification

PS — Pulmonary Scintigraphy

RC — Referral Centre

CHD - Congenital Heart Disease

DLco — Carbon Monoxide Diffusing Ca-

pacity

CTD - Connective Tissue Disease

PVD - Pulmonary Vascular Disease

PEA — Pulmonary Endarterectomy

ECG - Electrocardiogram

RCS — Randomised Controlled Studies

TAPSE — Tricuspid Annular Plane Systolic
Excursion

ET-1 — Endothelin 1

EF — Ejection Fraction

RVF — Right Ventricular Function

LVF — Left Ventricular Function

GEHTP - Pulmonary Hypertension Study

Group

PAH — Pulmonary Arterial Hypertension

HPAH — Hereditary Pulmonary Arterial
Hypertension

IPAH - Idiopathic Pulmonary Arterial Hy-

pertension

PH — Pulmonary Hypertension

PPH — Portopulmonary Hypertension

SPH — Secondary Pulmonary Hyperten-

sion
CTEPH - Chronic Thromboembolic Pul-
monary Hypertension

PPHN - Persistent Pulmonary Hyperten-
sion of the Newborn

LVEI — Left Ventricular Eccentricity Index

TR —Tricuspid Regurgitation

Vol XVI Suplemento 4 Julho 2010
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NEDVP - Ncleo de Estudos de Doenca
Vascular Pulmonar

OMS - Organizagao Mundial de Sadde

PAD — Pressao na Auricula Direita

PADm — Pressao Média da Auricula Direita

PAPd — Pressao Diastélica Arterial Pulmonar

PAPm — Pressio Média Arterial Pulmonar

PAS — Pressao Arterial Sistémica

PECP — Pressao de Encravamento Capilar
Pulmonar

PFR — Provas Funcionais Respiratérias

PSAP — Pressao Sistélica Arterial Pulmonar

PVD — Pressio no Ventriculo Direito

RVP — Resisténcia Vascular Pulmonar

SIV — Septo Interventricular

SPMI — Sociedade Portuguesa de Medicina
Interna

TCAR — Tomografia computorizada de Alta
Resolugao

TE — Tromboembolismo Pulmonar

TEV — Tromboembolismo Venoso

TH — Transplante hepdtico

THH - Telangiectasia Hemorragica Hereditdria

TSMM — Teste Seis Minutos Marcha

TVRA —Teste de Vasorreactividade Aguda

ULS — Unidade Local de Satide

VCI — Veia Cava Inferior

VD — Ventriculo Direito

VE — Ventriculo Esquerdo

VLAT - Velocidade Lateral do Anel Trictspide

VNI - Ventilagao Nio Invasiva

Definicao, classificacao
e terminologia

Definicao
A Hipertensio Pulmonar define-se, por
consenso, pela constatagio de uma Pressao

Arterial Pulmonar Média (PAPm) igual ou

superior a 25mmHg em repouso, determi-
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NEDVP - Pulmonary Vascular Disease Study
Group
WHO - World Health Organization
RAP — Right Atrial Pressure
mRAP — Mean Right Atrial Pressure
dPAP — Diastolic Pulmonary Arterial Pressure
mPAP — Mean Pulmonary Arterial Pressure
SAP — Systemic Arterial Pressure
PCWP — Pulmonary Capillary Wedge Pressure
LFT — Lung Function Tests
sPAP — Systolic Pulmonary Arterial Pressure
LVP — Left Ventricular Pressure
PVR — Pulmonary Vascular Resistance
IVS — Interventricular Septum
SPMI — Portuguese Society of Internal Medi-
cine
HRCT - High Resolution Computed To-
mography
PTE — Pulmonary Thromboembolism
VTE - Venous Thromboembolism
LT - Liver Transplant
HHT — Hereditary Haemorrhagic Telangi-
ectasia
O6MWT — Six-Minute WalkingTest
AVT — Acute Vasoreactivity Test
LHC - Local Health Centre
IVC — Inferior Vena Cava
RV — Right Ventricle
LV — Left Ventricle
LTAV — Lateral Tricuspid Annular Velocity
NIV — Noninvasive Ventilation
ASD — Atrial Septal Defect
VSD — Ventricular Septal Defect

Definition, classification
and terminology
Definition

A consensus definition of pulmonary hyper-
tension (PH) is mean resting pulmonary ar-
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Tabela | - Definicdo de Hipertensdo Pulmonar

PAPm PECP Grupo clinico*
Normal
Limite superior
Hipertensdo Pulmonar  Arterial (pré-capilar) =25 <15 1,3,4e5
Venosa (pbs-capilar) 225 215 2
* De acordo com a Tabela Il
Table | - Pulmonary hypertension definition
mPAP PCWP Clinical group*
Normal 14
Upper limit 20
. Arterial (precapillary) =25 <15 1,3,4and 5
Pul hypert -
uimonary nypertension Venous (postcapillary) 225 =15 2

*In line with Table II

nada por cateterismo cardiaco direito
(CCD). Este valor de “cut-off” tem sido
utilizado na selecgao de doentes para estu-
dos controlados randomizados (ECR) e as-
sumido em todas as bases de registo de
HP'23. O valor normal da PAPm em repou-
so ¢ 14+3.3 mmHg e o limite superior do
normal 20.6 mmHg; sio necessdrios mais
estudos epidemiolégicos para que se possa
definir o significado e a evolugao de PAPm
situadas no intervalo 21 a 24 mmHg.

A defini¢ao de HP com o exercicio, como
PAPm superior a 30 mmHg no CCD, nao
tem suporte na literatura publicada jé que
hd individuos normais que atingem valores
superiores aos referidos durante o exercicio?
A Hipertensao Arterial Pulmonar (HAP)
define-se pela presenga de HP, sendo a Pres-
sao de Encravamento Capilar Pulmonar
(PECP) < 15mmHg e a Resisténcia Vascular
Pulmonar (RVP) >240dynes/s/cm® ou a
3mmHg/l/min (Unidades de Wood)>*.

REVISTA PORTUGUESA DE

terial pressure (mPAP) of or over 25mmHg,
as determined by Swan-Ganz catheterization
(§-GC). This cut-off reading has been used
to select patients for randomised controlled
studies (RCS) and taken as the basis for re-
cording PH'?. Normal resting mPAP is
14+3.3 mmHg with upper limit 20.6
mmHg. Further epidemiological studies are
needed to define the meaning and evolution
of mPAP between 21-24 mmHg,

The definition of PH on exertion as mPAP
over 30 mmHg in S-GC is not borne out in
scientific literature as there are normal indi-
viduals with readings higher than those seen
on exertion®.

Pulmonary arterial hypertension (PAH) is de-
fined by PH with pulmonary capillary wedge
pressure (PCWP) <15 mmHg and pulmo-
nary vascular resistance (PVR) 2240 dynes/s/
cm’ or 3 mmHg/l/min (Wood units)>®.

Vol XVI Suplemento 4 Julho 2010
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+ Adefinicdo de HP baseia-se em critérios
hemodinamicos

+ Adefinicdo de HAP implica confirmag&o de
PECP normal por cateterismo direito excluindo
assim hipertensao venosa pulmonar

Classificagao clinica da HP — Etiologia

A HP pode ocorrer na forma isolada ou asso-
ciada a diferentes entidades clinicas. Original-
mente, a HP foi classificada como priméria
(HPP) ou secunddria (HPS) conforme se
identificava ou nio uma causa ou factor de
risco. Em 1998, no 2.° Symposium Mundial
de HP (Evian-Franca), foi proposta uma clas-
sificagdo clinico-diagndstica, identificando 5
grupos que partilhavam semelhangas em ter-
mos patoldgicos, fisiopatoldgicos, expressio
clinica e abordagem terapéutica’. Em 2003,
no 3.° Symposium Mundial de HP (Veneza-
-Itlia) foram feitos novos ajustamentos, no-
meadamente o abandono da designacao HPP
que foi substituida por Hipertensao Arterial
Pulmonar Idiopdtica (HAPI) e proposta uma
classificacio patoldgica-fisiopatolégica para
os shunts sistémico-pulmonares congénitos®.
No 4° Symposium Mundial de HP, ocorrido
em Fevereiro de 2008, em Danna Point-
-Califérnia, foi decidido manter a filosofia da
classificagao de Evian-Veneza e corrigir alguns
topicos especificos considerados imperfeitos e
menos claros’.

Na nova classificacao (Tabela II), a alteracio
mais importante aconteceu no Grupo 1,
onde se abandonou o termo HAP familiar
substituindo-o por HAP hereditiria (HAPH).
Esta designagao inclui os doentes com muta-
¢oes genéticas identificadas, sendo a mais co-
nhecida a do BMPR2, e seus familiares com
ou sem mutagdo identificada. Esta proposta

* The definition of PH is based on hemodynamic
criteria

+ The definition of PAH requires confirmation of
normal PCWP using S-GC, thus ruling out
pulmonary venous hypertension

Clinical classification of PH — Etiology
PH can occur in isolation or in association
with different clinical entities. PH was
originally classified as primary (PPH) or
secondary (SPH) depending if a risk factor
or cause was identified or not. In 1998 the
2nd World PH Symposium (Evian, France),
proposed a clinico-diagnostic classification,
identifying 5 groups which share similari-
ties in terms of physiopathology, clinical
expression and treatment approach’. In
2003 the 3rd World PH Symposium (Ven-
ice, Italy) made new adjustments to this,
namely abandoning the PPH designation
in favour of idiopathic pulmonary arterial
hypertension (IPAH) and proposing a
pathological-physiopathological classifica-
tion for congenital systemic to pulmonary
shunts®. In February 2008 the 4th World
PH Symposium (Dana Point, California,
USA) decided to maintain the Evian-Ven-
ice classification philosophy and also amend
several specific topics considered imprecise
and unclear’.

The most significant change under the new
classification (Table II) was in Group 1; the
term ‘familiar PAH> was replaced by ‘he-
reditary PAH’ (HPAH). This designation
included patients with identified genetic
mutations, the most well-known of which is
BMPR?2 and its familiars with or without
identified mutation. These proposals did
not recommend performing genetic testing
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Tabela Il - Classificagdo Clinica da Hipertensdo Pulmonar

(Danna Paint 2008)

Table Il - Clinical classification of pulmonary hypertension
(Dana Point 2008)

1 - Hipertens&o arterial pulmonar (HAP)

1.1 Idiopatica (HAPI)

1.2 Hereditéria (HAPF)

1.2.1 BMPR2

1.2.2 ALK-1, endoglina (com ou sem THH)

1.2.3 Desconhecida

1.3 Induzida por drogas e toxinas

1.4 Associada a

1.4.1 Doengas do Tecido Conjuntivo (DTC)

1.4.2 Infeccéo HIV

1.4.3 Hipertens&o portal (HTPP)

1.4.4 Doengas cardiacas congénitas (DCC)

1.4.5 Shistosomiase

1.4.6 Anemia hemolitica cronica

1.5 Hipertensdo pulmonar persistente do recém-nascido
(HTPRN)

1' Doenca veno-oclusiva pulmonar e/ou Hemangiomatose
capilar pulmonar

2 — Hipertensdo pulmonar devida a doenca cardiaca esquerda
2.1 Disfuncéo sistdlica do ventriculo esquerdo

2.2 Disfuncdo diastdlica do ventriculo esquerdo

2.3 Doenca valvular

3 - Hipertensdo pulmonar devida a doenca pulmonar e/ou
hipoxemia

3.1 Doenca pulmonar obstrutiva cronica

3.2 Doenga intersticial pulmonar

3.3 Outras doencas pulmonares com padréo misto obstrutivo e
restritivo

3.4 Patologia respiratoria do sono

3.5 Hipoventilagéo alveolar

3.6 Exposicéo cronica a alta altitude

3.7 Anomalias do desenvolvimento

4 — Hipertens&o pulmonar tromboembdlica crénica

5 — Hipertens&o pulmonar por mecanismo multifactorial ou
desconhecido

5.1 Doengas hematoldgicas: sindromes mieloproliferativos,
esplenectomia

5.2 Doengas sistémicas, sarcoidose, histiocitose pulmonar de
células de Langherans, linfangioleiomiomatose, neurofibro-
matose, vasculites

5.3 Doencas metahdlicas: doenga do armazenamento do
glicogénio, doenca de Gaucher, doengas da tirgide

5.4 Outras: obstrugao tumoral, mediastinite fibrosante,
insuficiéncia renal crénica em hemodidlise compresséo dos
vasos pulmonares (adenopatia, tumor)

1 - Pulmonary arterial hypertension (PAH)

1.1 - Idiopathic (IPAH)

1.2 — Hereditary (HPAH)

1.2.1-BMPR2

1.2.2 - ALK-1, endoglin (with or without HHT)

1.2.3 - Unknown

1.3 - Drug and toxin induced

1.4 - Associated to

1.4.1 - Connective tissue disease (CTD)

1.4.2 = HIV Infection

1.4.3 — Portopulmonary hypertension (PPH)

1.4.4 — Congenital heart disease (CHD)

1.4.5 - Schistosomiasis

1.4.6 — Chronic haemolytic anaemia

1.5 - Persistent pulmonary hypertension of the newborn
(PPHNB)

1" Pulmonary veno-occlusive disease and/or pulmonary capillary
haemangiomatosis

2 — Pulmonary hypertension due to left heart disease
2.1 - Left ventricle systolic dysfunction

2.2 - Left ventricle diastolic dysfunction

2.3 - Valvular disease

3 — Pulmonary hypertension due to pulmonary disease and/or
hypoxemia

3.1 - Chronic obstructive pulmonary disease

3.2 — Interstitial lung disease

3.3 - Other pulmonary disease with mixed obstructive and

restrictive pattern

3.4 - Sleep-disorder breathing

3.5 - Alveolar hypoventilation

3.6 — Chronic exposure to high altitudes

3.7 - Developmental abnormalities

4 — Chronic thromboembolic pulmonary hypertension

5 — Pulmonary hypertension of multifactorial or unknown
mechanism

5.1 - Haematological diseases: myeloproliferative syndrome,
splenectomy

5.2 — Systemic diseases, sarcoidosis, pulmonary Langerhans
cell histiocytosis, lymphangioleiomyomatosis, neurofibro-
matosis, vasculitis

5.3 — Metabolic diseases: glycogen storage disease, Gaucher’s
disease, thyroid diseases

5.4 — Others: obstructive tumour, fibrosing mediastinitis, chronic
renal failure in haemodialysis, compression of the
pulmonary veins (adenopathy, tumour)

ALK-1: Activin receptor-like Kinase 1 gene, THH: telangiectasia

hemorragica hereditéria
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ALK-1: Activin receptor-like Kinase 1 gene, HHT: hereditary haem-
orrhagic telangiectasia
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nao visa recomendar a realiza¢io de estudo
genético a todos os doentes com HAPI ou
HAPH, mas sim identificar um factor de ris-
co especifico para os membros da familia.
Tem-se observado que estas formas hereditd-
rias de HAP incluem um subgrupo de doen-
tes com formas mais graves da doenca. Ainda
no Grupo 1, foi proposta uma nova classifi-
cagio clinica para as Doengas Cardiacas Con-
génitas (Tabela III). A Shistosomiase pulmo-
nar foi introduzida neste grupo e foram
retiradas, para um subgrupo especifico desig-
nado 1’, a Doenca Veno-oclusiva e a Heman-
giomatose Capilar Pulmonar.

Os grupos 2 e 3 nio sofreram alteragdes
substanciais.
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on all IPAH or HPAH patients, but rather
identifying a specific risk factor for the fam-
ily members. It has been seen that these he-
reditary forms of PAH include a subgroup
of patients with more severe forms of the
disease. A new clinical classification for con-
genital heart diseases was also proposed In
Group 1 (Table III). Pulmonary schistoso-
miasis was introduced into this group, with
veno-occlusive disease and pulmonary cap-
illary haemangiomatosis removed to a spe-
cific subgroup designated 1°.

Groups 2 and 3 did not undergo substantial
changes.

Group 4, on the other hand, underwent
substantial changes. The distinction between

Tabela Il - Classificacdo clinica da HP associada a shunts sistémico-pulmonares congénitos

Sindrome de Eisenmenger

Doentes com shunts sistémico-pulmonares associados a grandes defeitos, a nivel auricular, ventricular ou aorto-
-pulmonar, condicionando comunicagao ampla entre a circulagéo sistémica e a circulagao pulmonar e levando a um
aumento marcado da RVP com a consequente inversdo ou bi-direcionalidade do shunt. Apresentam cianose,

eritrocitose secundaria e envolvimento multiorganico

HAP associada a shunts sistémico-pulmonares

Doentes com defeitos grandes a moderados em que 0 aumento da RVP ¢ ligeiro a moderado, mantendo-se o shunt
predominantemente sistémico-pulmonar e ndo apresentando cianose em repouso

HAP com pequenos defeitos septais

Doentes com pequenos defeitos septais (auriculares < 2 cm e ventriculares < 1 cm de maior diametro) em que o

quadro clinico é muito semelhante ao da HAPI

Table Il - Clinical classification of PH associated to congenital systemic to pulmonary shunts

Eisenmenger’s syndrome

Patients with systemic to pulmonary shunts associated to large auricular, ventricular or aorto-pulmonary defects condi-
tioning ample communication between the circulatory system and pulmonary circulation and leading to a marked
increase in PVR with subsequent inversion or bidirection of the shunt. They present cyanosis, secondary erythrocyto-

sis and multiorgan involvement

PAH associated to systemic to pulmonary shunts

Patients with large to moderate defects in whom the PVR is slight to moderate increased maintain the predominantly
systemic to pulmonary shunt and do not present resting cyanosis

PAH with small septal defects

Patients with small septal defects (atrial <2 cm and ventricular <1 cm at largest diameter) in whom the clinical picture

is very similar to that of IPAH
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Pelo contrdrio, o grupo 4 foi substancialmen-
te alterado tendo sido abandonada a distin¢ao
entre tromboembolismo (TE) distal e proxi-
mal, adoptando-se a designagio tinica de Hi-
pertensio Pulmonar Tromboembélica Créni-
ca (HPTEC). De facto, a distincao entre TE
proximal e distal ¢ arbitrdria e subjectiva, e de
escassa utilidade para a pratica clinica. Os do-
entes com HPTEC suspeitada ou confirmada
devem ser avaliados quanto 4 exequibilidade
de endarterectomia em centros médico-
~cirtirgicos especializados, jd que este procedi-
mento pode significar a cura da doenca.

O dltimo grupo da classificagao de Danna Point
¢ constituido por um conjunto heterogéneo de
doencas que cursam com HP, cujo mecanismo
permanece obscuro ou ¢ multifactorial.

A classificacao actual, tal como as anterio-
res, agrupa as doengas por mecanismo fisio-
patolégico, funcionando assim como guia
orientador para o tratamento (Tabela IV).

Classificagao funcional modificada

da HP (OMS)

A HP deve ser caracterizada quanto as suas re-
percussoes funcionais, em fungio da expressio
sintomdtica e do impacto funcional. A OMS
propds, em 1998, uma classificagio em 4 clas-
ses funcionais, baseada na classificagio da New
York Heart Association para a insuficiéncia car-
diaca (Tabela V). A avaliacio funcional, por
estar directamente relacionada com o prognds-
tico, constitui uma condi¢cao determinante na
decisdo terapéutica.

¢+ AHP deve ser caracterizada quanto a etiologia ou
doenca associada, segundo a classificagéo de
Evian-Veneza, revista em Danna Point em 2008

+ Todos os doentes devem classificados
funcionalmente segundo a classificagdo da
NYHA/WHO

REVISTA PORTUGUESA DE

distal and proximal thromboembolism (TE)
was abandoned, with the single designation
of chronic thromboembolic pulmonary hy-
pertension (CTEPH) adopted. The distinc-
tion between proximal and distal is, in fact,
arbitrary and subjective and of little use in
clinical practice. Patients with suspected or
confirmed CTEPH need their suitability for
endarterectomy evaluated in specialised
medico-surgical units, as this procedure
could mean a cure for the disease.

The last group of the Dana Point classifica-
tion is composed of a heterogeneous group
of diseases in which the mechanism of PH is
unclear or multifactorial.

The current and former classifications group
the diseases by physiopathological mecha-
nism and accordingly work as treatment

guidelines (Table IV).

Functional classification change

in PH (WHO)

PH should be characterised in terms of its
functional impairment and symptoms. In
1998 the WHO proposed classifying PH
into four functional classes, based on the
New York Heart Association classification
of heart failure (Table V). As functional class
is directly related to prognosis, it is a deter-
mining factor in the treatment approach.

+ PH should be characterized in terms of its etiology
or associated disease, using the Evian-Venice
classification, as revised at Dana Point in 2008

+ All patients should be assessed in terms of
their functional class, using the NYHA / WHO
classification
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Tabela IV - Classificagdo clinica da HP e relagdo com estratégia terapéutica

Classificacao Tratamento

Hipertenséo Arterial Pulmonar

Terapéutica farmacolégica especifica

HP devida a doenca cardiaca esquerda

Terapéutica médica da insuficiéncia cardiaca; Correcgéo cirdrgica

de doenga valvular, coronaria ou pericardica.

HP devida a doenca pulmonar e/ou hipoxemia

Oxigénio; VNI; Terapéutica dirigida a doenga pulmonar (ex.

broncodilatadores);
Terapéutica especifica a ponderar quando a HP é desproporcional
a esperada para a doenga pulmonar*.

HP tromboembodlica cronica

Endarterectomia pulmonar (EAP) se exequivel;

Terapéutica farmacolégica especifica na doenca nao operavel ou
persisténcia de HP pds EP*.

HP por mecanismo multifactorial ou desconhecido  Terapéutica dirigida a doenca de base

* Definida e discutida em situagdes especiais

Table IV - Clinical classification of PH and relationship to treatment approach

Classification

Treatment

Pulmonary arterial hypertension

Specific drug treatment

PH caused by left heart disease

Heart failure medical treatment; surgical correction of
valvular, coronary or pericardial disease.

PH caused by pulmonary disease and/or hypoxemia

Oxygen; NIV; treatment for pulmonary disease (e.g.
bronchodilators);

Specific treatment to be considered when the PH is not
proportional to that expected in pulmonary disease*.

Chronic thromboembolic PH

Pulmonary endarterectomy (PEA) if feasible;
Specific drug treatment in inoperable disease or PH
persisting after PE*.

PH of multifactorial or unknown mechanism

Treatment aimed at the underlying disease

* defined and discussed in special situations

Avaliacéo diagnéstica

Suspeita clinica — Identificagao

Os sinais e sintomas da HP sio inespecificos,
estio muitas vezes mascarados, sendo fre-
quentemente interpretados como pertencen-
do ao quadro clinico da doenga de base asso-
ciada'. O diagndstico exige, por isso, um
baixo limiar de suspeita e uma abordagem
sistematizada das manifestacoes clinicas.

Na HP devida a doen¢a cardiaca ou pulmonar
(grupos 2 e 3), a clinica é¢ dominada pela pato-

Diagnostic evaluation

Clinical suspicion — Identification

The signs and symptoms of PH are nonspe-
cific, very often masked and frequently in-
terpreted as part of the clinical picture of
associated diseases!. Accordingly, diagnosis
requires a high index of suspicion and a sys-
tematic approach to the clinical manifesta-
tions.

The clinical picture in PH caused by heart
or lung disease (groups 2 and 3) is domi-

PORTUGUESA DE PNEUMOLOGIA

Vol XVI Suplemento 4 Julho 2010



RECOMENDAQOES PARA A ABORDAGEM CLINICA DO DOENTE COM HIPERTENSAO PULMONAR
Abilio Reis, Nelson Rocha, Rui Barros, Alfredo Martins, Filomena Oliveira, Anténio Nunes Diogo, Anténio Marinho da Silva, Silvia Alvares,

Teresa Shiang, Graga Castro, Ana Agapito

Tabela V - Classificagdo Funcional da Hipertensao
Pulmonar modificada (OMS 1998)

Table V — The modified functional classification of
pulmonary hypertension (WHO 1998)

Classe I: Doentes com HP, mas sem limitagdo da
actividade fisica. A actividade fisica habitual
nao provoca dispneia, fadiga, dor toracica ou
pré-sincope

Classe II: Doentes com HP e limitac&o ligeira da

actividade fisica. Confortaveis em repouso.
A actividade fisica habitual causa dispneia,
fadiga dor toracica ou pré-sincope.

Classe Ill: Doentes com HP e limitagdo marcada da

actividade fisica. Confortaveis em repouso.
A minima actividade fisica causa dispneia,
fadiga, dor torcica ou pré-sincope.

Classe IV: Doentes com HP e incapazes de executar

qualquer actividade fisica sem sintomas.
Podem apresentar dispneia e/ou fadiga
mesmo em repouso. O desconforto aumenta
com a minima actividade fisica. Apresentam
sinais de insuficiéncia cardiaca direita.

logia de base. Na HAP (grupo 1) a suspeita ¢
eminentemente clinica e baseia-se na conjuga-
¢ao de sinais e sintomas (fadiga, dispneia,
aperto toracico, sincope ou pré-sincope com o
esforo), sobretudo quando em contexto de
doenga potencialmente associada a HAP e na
auséncia de patologia cardfaca esquerda ou
pulmonar que, por si mesmas, justifiquem a
clinica. Na HPTEC (grupo 4), a histéria pes-
soal ou familiar de tromboembolismo venoso
ou de factores de risco para o mesmo, é funda-
mental para a suspeita clinica.

Dispneia de esfor¢o e fadiga estao presentes
na maioria dos doentes, decorrendo da inca-
pacidade para responder ao esforgo com au-
mento do débito cardiaco!'. Dor tordcica re-
lacionada com o esforco (angina) e sincope
aparecem com o desenvolvimento de faléncia
ventricular direita. A angina reflecte hipoper-
fusio miocdrdica causada por sobrecarga do
ventriculo direito e aumento das necessida-
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Class I: Patients with PH, but no resulting limitation of
physical activity. Ordinary physical activity does
not cause undue dyspnea or fatigue, chest pain
or near syncope.

Class II: Patients with PH resulting in slight limitation of
physical activity. These patients are comfortable
at rest. Ordinary physical activity causes undue
dyspnea or fatigue, chest pain or near syncope.

Class IlI: Patients with PH resulting in marked limitation
of physical activity. These patients are
comfortable at rest. Minimal physical activity
causes undue dyspnea or fatigue, chest pain
Or near syncope.

Class IV: Patients with PH resulting in inability to perform
any physical activity without symptoms. These
patients manifest dyspnea and/or fatigue even
at rest. Discomfort is increased by any physical
activity. These patients manifest signs of right
heart failure.

nated by the base pathology. In PAH (group
1) suspicion is mainly clinical and based on
a set of signs and symptoms (fatigue, dysp-
nea, chest pain, syncope or near syncope on
physical effort), particularly in the presence
of PAH-associated diseases and when there
is no evidence of left heart or pulmonary
disease. In CTEPH (group 4), a personal or
family history of venous thromboembolism
or risk factors for this is vital for clinical
suspicion.

The majority of patients have dyspnea on
exertion, and fatigue, resulting from their
inability to respond to exertion with in-
creased cardiac output''. With develop-
ment of right ventricular failure, exertion-
related chest pain (angina) and syncope
may appear. Angina reflects myocardial
hypoperfusion caused by right ventricular
overload and increased need for oxygen.
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des de oxigénio. Em alguns casos, pode ser
secunddria a compressao dinimica do tronco
da corondria esquerda por uma artéria pul-
monar dilatada, sobretudo quando o didme-
tro da artéria pulmonar é superior a 40mm.
A congestao hepdtica passiva, por insuficién-
cia ventricular direita, pode causar anorexia e
dor no hipocondrio direito.

O sinal mais precoce de HP é 0 aumento da
intensidade do componente pulmonar do se-
gundo som (§2p)". Com o desenvolvimento
de faléncia ventricular direita ou bloqueio de
ramo direito, o desdobramento de S2 torna-
-se progressivamente mais amplo. Pode apa-
recer um sopro de ejecgdo sistdlico ou, na
doenga avangada, um sopro diastélico de re-
gurgitagao pulmonar. O aparecimento de um
S4 ventricular direito e de lift para-esternal
esquerdo ou sub-xifoideu, traduz o desenvol-
vimento de hipertrofia ventricular direita. A
faléncia ventricular direita leva a hipertensio
venosa sistémica que se manifesta por disten-
sao venosa jugular patoldgica, hepatomega-
lia, pulsatilidade hepdtica, edemas periféricos
e ascite. Podem ainda estar presentes um so-
pro de regurgitacio tricispide e um S3 ven-
tricular direito. A cianose central s6 surge nas
fases avangadas da doenga, excepto na HP as-
sociada a shunts sistémico-pulmonares, onde
pode aparecer precocemente.

A telerradiografia (Rx) do térax e o electro-
cardiograma (ECG) sio anormais em 80-
-90% dos casos e podem reforcar a suspeita
clinica'®!2,

Os sinais radioldgicos mais comuns de HP
sa0 o alargamento das dreas correspondentes
as artérias pulmonares centrais e a atenua-
¢ao da rede vascular periférica, resultando
em campos pulmonares oligoémicos. O
alargamento do bordo direito da silhueta
cardfaca traduz dilatagao da auricula direita.
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In some cases it is secondary to dynamic
compression of the left coronary stem by
a dilated pulmonary artery, particularly
when the diameter of the pulmonary ar-
tery is over 40mm. Passive hepatic con-
gestion caused by right ventricular failure
can cause anorexia and pain in the right
hypochondrium.

The earliest sign of PH is increased intensity
of the pulmonary component of second
sound (pS2)". Development of right ven-
tricular failure or right bundle-branch block
leads to progressively wider splitting of S2.
There could be a systolic ejection murmur
or when detected at an advanced stage, a
murmur of pulmonary valve regurgitation.
A right ventricular S4 and left or parasternal
subxiphoid lift indicates right ventricular
hypertrophy. Right ventricular failure leads
to systemic venous hypertension which
manifests as pathological jugular vein dis-
tension, hepatomegaly, hepatic vein pulsa-
tility, peripheral oedemas and ascites. There
could also be a murmur of tricuspid regur-
gitation and a right ventricular S3. Central
cyanosis only occurs in advanced stages of
the disease, except in PH associated to sys-
temic to pulmonary shunts, where it can
appear early.

Chest X-ray and electrocardiogram (ECG)
are abnormal in 80-90% of cases and may
suport clinical suspicion!!2,

Radiological signs most frequently seen in
PH are the enlargement of the areas corre-
sponding to the central pulmonary arteries
and attenuation of the peripheral vascular
network, resulting in oligoemic pulmonary
fields. Enlargement of the right border of
the cardiac silhouette reflects right atrial
dilatation. Decreased retrosternal space due
to dilation of the right ventricle has been
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Nas incidéncias de perfil, pode observar-se
diminuigao do espago retrosternal por dila-
tagio do ventriculo direito. As alteracoes
radioldgicas descritas, embora especificas,
sa0 pouco sensiveis. A sua auséncia nao ex-
clui a presenga de HP e a sua presenca nio
se correlaciona com gravidade ou prognés-
tico'. O Rx de térax pode, no entanto, aju-
dar a determinar a etiologia, quando mostra
alteragdes sugestivas de doenga pulmonar
crénica (enfisema ou fibrose pulmonar).

A sensibilidade (55%) e especificidade (70%)
do ECG so insuficientes para o recomendar
como método de rastreio'!. As alteragoes mais
frequentemente encontradas sao sinais de sobre-
carga e/ou hipertrofia ventricular direita e dilata-
¢ao auricular direita (desvio direito do eixo, R>S
em V1, bloqueio completo ou incompleto de
ramo direito e aumento da amplitude da onda P
em DII). A presenca destas alteragoes obriga a
despistar HP. Independentemente do seu baixo
valor diagnéstico, o ECG pode ter valor prog-
néstico, a presenca de sinais de dilatagio auricu-
lar direita (P>0.25mV) faz aumentar em 2.8
vezes o risco de morte aos 6 anos'?.

+  Odiagnostico de HP deve ser considerado
em todos os doentes com sintomas
sugestivos (dispneia, fadiga, dor toracica e
sincope ou pré-sincope) sem doenca
cardio-respiratoria que os justifique

*  OECG e o0Rxdo torax sdo habitualmente
anormais e podem reforgar a suspeita
clinica; a sua normalidade ndo exclui, no
entanto, a presenca de HP

Deteccao

O ecocardiograma é o exame complementar
de diagndstico de elei¢ao para a deteccao de
HP. E um exame nio invasivo, de ficil realiza-
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seen. While the X-ray abnormalities de-
scribed are specific, they lack sensitivity.
Their absence does not rule out PH and
their presence does not correlate with sever-
ity or prognosis'. Chest X-ray, however,
can help to determine the etiology when it
shows abnormalities suggesting chronic
pulmonary disease (emphysema or pulmo-
nary fibrosis).

ECG’s sensitivity (55%) and specificity
(70%) are insufficient to recommend it as a
screening tool'!. The most frequently found
abnormalities are signs of right ventricular
overload and/or hypertrophy and right atri-
al dilation (right axis deviation, R wave
larger than S wave in V1, complete or in-
complete right bundle-branch block and
increased amplitude of the P wave in DII).
Their presence suggests that PH may be
present. Irrespective of its low diagnostic
value, ECG has prognostic value; signs of
right auricular dilation (P20.25mV) in-
crease the risk of death in 6 years by 2.8
times'2.

*  Adiagnosis of PH should be considered in
all patients with suggestive symptoms
(dyspnea, fatigue, chest pain and near
syncope or syncope) with no
cardiorespiratory disease to explain them

*  ECG and chest X-ray are usually abnormal
and may support clinical suspicion.
Normal results do not rule out PH

Detection

Echocardiography is the gold standard ancil-
lary diagnostic test for detecting PH. It is
noninvasive, easy to perform, reproducible
and patient-friendly. It allows the estimation
of pulmonary artery systolic pressure, evalua-
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¢do, reprodutivel e pouco incémodo para o
doente. Permite estimar a pressao sistdlica da
artéria pulmonar, avaliar o tamanho das cavi-
dades cardiacas, estudar a funcio ventricular e
caracterizar situagdes que cursam com eleva-
a0 das pressoes nas cavidades direitas (patolo-
gia valvular, doenca miocdrdica e pericirdica
primdrias, e cardiopatias congénitas). Apesar
de dependente de limitagoes técnicas e da po-
pulagio estudada, é considerado um exame
sensivel e especifico para o diagnéstico, avalia-

¢ao da gravidade e prognéstico da HAP®.

Achados ecocardiogrificos

Pressoes cronicamente elevadas na circula-
¢ao pulmonar condicionam dilata¢io das
cavidades direitas, hipertrofia ventricular
direita e, posteriormente, disfun¢ao ventri-
cular direita. O septo interventricular (SIV)
pode apresentar-se aplanado, com movi-
mento anormal ou hipertrofiado, com uma
relagao SIV/parede posterior > 1. O ventri-
culo esquerdo (VE) adquire uma forma em
D, com redugio dos volumes diastélicos e
sistélicos, mas com funcio sistélica global
preservada. A presenca de derrame pericdr-
dico é consequéncia da deficiente drenagem
linftica causada pelo aumento das pressoes
nas cavidades direitas. O prolapso da vélvu-
la mitral estd relacionado com a reducio do
tamanho do VE. Os folhetos da valvula mi-
tral podem apresentar alterages morfol6gi-
cas (espessamento ou calcificagao), na HP
associada a doenga do tecido conectivo.

Metodologia do estudo ecocardiogrifico

Pode ser sistematizada em trés etapas se-
quenciais: estudo do coragao direito, que
consiste essencialmente na avaliagao das di-
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tion of the size of cardiac chambers, study of
ventricular function and detection of other
diseases which may arise with increased right
heart chamber pressure (valvular pathology,
primary pericardial and myocardial disease
and congenital cardiopathies). It has suffi-
cient sensitivity and specificity to be useful
for the diagnosis and evaluate the severity
and prognosis of PH, although it is depen-
dent on technical limitations and the popula-
tion studied®.

Echocardiography findings

Chronically increased pulmonary circula-
tion pressures lead to right chamber dila-
tion, right ventricular hypertrophy and
right ventricular dysfunction. The inter-
ventricular septum (IVS) is flattened,
with abnormal or hypertrophic move-
ment and an IVS thickness/back wall ra-
tio >1. The left ventricle (LV) acquires a
D shape, with decreased diastolic and sys-
tolic volumes but preserved systolic func-
tion. Pericardial effusion is a result of de-
ficient lymphatic drainage caused by
increased right chamber pressures. Mitral
valve prolapse is related to decreased LV
size. The mitral valve leaflets may present
morphological abnormalities (thickening
or calcification) in PH associated to con-
nective tissue disease.

Echocardiographic study methodology

This can be divided into three sequential
steps: study of the right heart, which is
essentially evaluating the sizes of the right
chambers, right ventricular function and
calculating the sPAP and mPAP; study of
the left heart, which should include map-
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mensoes das cavidades direitas, fun¢ao ven-
tricular direita e cdlculo da PSAP e PAPm;
estudo do coragdo esquerdo que deve in-
cluir caracteriza¢ao das estruturas valvulares,
avaliagio da espessura das paredes ventricu-
lares, dimensoes e morfologia das cavidades
e avaliagio da funcio ventricular (sistdlica e
diastélica se possivel); despiste de defeitos
congénitos e doengas do pericirdio.

Os shunts sistémico-pulmonares devem ser
sistematicamente despistados, podendo ser
ttil complementar o exame com a adminis-
tragao de contraste endovenoso (soro fisio-
légico ou gelofusine agitados) ' e efectuar
ecocardiograma transesofdgico.

Dimensoes das Cavidades Direitas

e Artéria Pulmonar

Para uma visualizacio completa do VD ¢
necessdrio realizar multiplas incidéncias,
nomeadamente para-esternal (eixo longo,
curto, cavidades direitas), apical de quatro
cavidades e subcostal.

As dimensoes das cavidades direitas podem ser
estimadas de forma qualitativa. Considera-se
que hd dilatagio do VD quando, em para-
-esternal eixo longo, o seu didmetro é > 2/3 do
VE e em apical quatro cavidades quando as
cavidades direitas sao iguais ou superiores as
esquerdas (este principio é vdlido apenas quan-
do as cavidades esquerdas sio de dimensoes
normais; quando estdo dilatadas, a relagao
pode estar conservada e as cavidades direitas
estarem dilatadas).

A cAmara de saida do VD, o tronco e ramos
principais da artéria pulmonar (AP) sao ava-
liados na janela para-esternal (eixo curto).
Na presenca de HP grave, o tronco da AP e
seus ramos estdo dilatados (didmetro supe-
rior a 2,8 cm).
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ping the valvular structures, evaluating the
thickness of the ventricular walls, dimen-
sions and morphology of the chambers
and evaluating ventricular function (sys-
tolic and diastolic if possible); detection
of congenital defects and pericardial
diseases.

Systemic to pulmonary shunts should be
systematically investigated. Administering
iv contrast (agitated saline solution or gelo-
fusine)'®and transoesophageal echocardiog-
raphy may be necessary.

Right chamber and pulmonary artery
dimensions

Several views are necessary for a full visuali-
sation of the RV, namely parasternal (long
axis, short axis, right chambers), apical four
chamber and subcostal views.

The dimensions of the right chambers can
be estimated qualitatively. There dilation of
the RV when its diameter in long paraster-
nal is >2/3 of the LV and in apical four
chamber view when the right chambers are
the same size or larger than the left cham-
bers. This latter principle is only valid when
the left chambers are of normal sizes; when
these are dilated, the relationship may be
conserved and the right chambers dilated.
The RV outflow track, the pulmonary trunk
and main branches of the pulmonary artery
(PA) are evaluated in the parasternal win-
dow view (short axis). When there is severe
PH the PA trunk and its branches are dilat-
ed (diameter over 2.8 cm).

Right ventricular function
The standard international methods for
quantifying right ventricular function

Vol XVI Suplemento 4 Julho 2010

PNEUMOLOGIA

S21



S22

REVISTA

Fungdo Ventricular Direita

Pelas caracteristicas complexas da geometria do
ventriculo direito (VD), e ao contrdrio do que
acontece na avaliacio da fungio ventricular es-
querda (FVE), os métodos padronizados inter-
nacionais para a quantificagao da fungio ventri-
cular direita (FVD) estdo menos estabelecidos.
A determinagio da fracgao de ejeccio (FE)
pela regra de Simpson modificada nio ¢
adequada para a avalia¢io da FVD. O pri-
meiro passo na avaliacio da FVD ¢ a sua
andlise qualitativa em normal ou ligeira,
moderada ou gravemente comprometida.
O grau de Excursio Sistolica do Anel Tricis-
pide (ESAT) em direc¢io ao apex, permite
estimar a FVD, uma excursio inferior a 1.5
cm traduz compromisso da FVD.

A avaliagio por eco-Doppler tecidular (TDI)
permite calcular a Velocidade Lateral do Anel
Tricispide (VLAT), uma velocidade inferior
a 10cm/s indica FVD comprometida.

O Indice de Téi Ventricular Direito é outro pa-
rAmetro til na avaliagio da FVD e calcula-se
através da seguinte férmula: Tempo de con-
tracgdo isovolumétrica + Tempo de relaxa-
mento isovolumétrico/Tempo de ejeccio.
Quando hd compromisso da FVD o tempo
de ejeccio estd encurtado e o tempo de relaxa-
mento isovolumétrico aumenta. Um indice

de TEI superior a 0.40 indica FVD anormal.

Pressio Sistélica da Artéria Pulmonar

A pressao sistolica da artéria pulmonar
(PSAP) ¢ estimada através do jacto de insufi-
ciéncia tricispide (IT), presente em cerca de
75% dos doentes com HP. Na auséncia de
estenose pulmonar ou obstrugio na ciAmara
de saida do VD, a PSAP pode ser calculada
pela equagao de Bernoulli: PSAP=Vmax®x4 +
Pressao média na Auricula Direita (PADm)"’.
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(RVF) are less well established than those
for evaluating left ventricular function
(LVE), due to the complex geometric char-
acteristics of the right ventricle (RV).
Measuring the ejection fraction (EF) using
the modified Simpson rule is not suitable
for evaluating RVE The first step in evaluat-
ing RVF is qualitative evaluation of func-
tional impairment: normal, mild, moderate
or severe.

The degree of tricuspid annular plane sys-
tolic excursion (TAPSE) towards the apex
allows estimation of RVE A movement less
than 1.5 cm means RVF failure.

Tissue Doppler imaging (TDI) allows lat-
eral tricuspid annular velocity (LTAV) to be
calculated. A velocity below 10cm/s means
RVF failure.

Right ventricular Tei index (RVTX) is an-
other useful tool for evaluating RVE It is
calculated using the isovolumetric contrac-
tion time + the isovolumetric relaxation
time /ejection time. With RVF failure there
is a shortened ejection time and increased
isovolumetric relaxation time. A Tei index
over 0.40 means RVF dysfunction.

Systolic pulmonary arterial pressure

Systolic pulmonary arterial pressure (sPAP)
estimation is based on the peak velocity of
the tricuspid regurgitation (TR) jet, present
in around 75% of PH patients. When there
is no pulmonary stenosis or obstruction of
the RV outflow track, sPAP can be calcu-
lated  using  Bernoulli's  equation:
sPAP=Vmax?x4 + mean right auricular pres-
sure (mRAP)Y. Vmax is the maximum ve-
locity of the TR jet obtained by Doppler
imaging and the mRAP is indirectly deter-
mined taking into account the diameter and
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A Vmax ¢ a velocidade mdxima do jacto de
IT obtida por CW-Doppler e a PmAD ¢é de-
terminada indirectamente tendo em conta o
didmetro e variabilidade respiratéria da veia
cava inferior (VCI) (Tabela VI).

O limite superior normal da PSAP ¢ de
37.2mmHg. PSAP superior a 40mmHg ocor-
re em 6% da popula¢io com mais de 50 anos
e 5% dos doentes com IMC superior a 30Kg/
m?. Hd uma forte correla¢io entre a PSAP es-
timada por ecocardiografia e por cateterismo
direito. No entanto, o niimero significativo de
falsos positivos obriga a confirmagio do diag-
néstico por cateterismo direito.

Avaliagio do Coragio esquerdo

O grau de distor¢ao do VE provocado pela
dilatagao do VD pode ser quantificado atra-
vés do Indice de Excentricidade do VE (IEVE).
No eixo curto, o VE normal é redondo com
didmetros transversais e longitudinais iguais.
Na presenca de dilatagao do VD, o didmetro
do VE perpendicular (D) ao septo interven-
tricular (SIV) é menor que o didmetro para-
lelo (D,). O IEVE representa a razao D,/D;,

sendo considerado anormal quando > 1.2.

Tabela VI — Estimativa da PADm

respiratory variability of the inferior vena
cava (IVC) (Table VI).

Normal upper sPAP limit is 37.2 mmHg.
sPAP over 40 mmHg occurs in 6% of the
population aged over 50 and in 5% of pa-
tients with BMI over 30 kg/m?. There is a
strong correlation between sPAP estimated
by echocardiography and by right heart
catheterization. The high number of false
positives makes right heart catheterization
mandatory.

Left heart evaluation

The degree of LV dysfunction caused by RV
dilation can be measured by the left ven-
tricular eccentricity index (LVEI). At the
short axis, normal LV is round with equal
transversal and longitudinal diameters.
When there is RV dilation, the diameter of
the perpendicular LV (D,) at the interven-
tricular septum (IVS) is less than the paral-
lel diameter (D,). LVEI is the D2/Dratio,

abnormal when >1.2.

Table VI - Estimating mRAP

Diametro da VCI de 17-20 mm com
colapso inspiratdrio ou redugao >50%
e cavidades direitas de dimensdes
normais

5mmHg

IVC diameter 17-20 mm with
inspiratory collapse or > 50%
decrease and normal dimension
right chambers

5 mmHg

Diametro da VCI de 17-20 mm com

colapso inspiratdrio ou redugdo>50% 10mHg-15mmHg
e cavidades direitas dilatadas

Diametro da VCI > 20 ou <25 mm

sem variabilidade respiratéria do seu 15mmHg
didmetro

Didmetro da VCI = 25 mm sem

variabilidade respiratdria do seu 20 mmHg
didmetro.

IVC diameter 17-20 mm with
inspiratory collapse or > 50%
decrease and dilated right
chambers

IVC diameter > 20 or < 25 mm
without respiratory variability of its 15 mmHg
diameter

IVC diameter = 25 mm without
respiratory variability of its diameter

10 mHg-15 mmHg

20 mmHg
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Tabela VII - Pardmetros recomendados na avaliagdo eco-  Table VIl - Recommended parameters in echocardiographic
cardiografica evaluation

1. Avalia¢do global 1. Overall evaluation

a. Dimensdes do VE
b. Funcéo sistolica e diastdlica do VE
c. Estruturas valvulares
d. Presenga de cardiopatia congénita (shunt
sistémico-pulmonar)
e. Presenca e volume de derrame pericardico
2. Avaliagdo estrutural do ventriculo direito e artéria
pulmonar
a. Dimensdes da auricula e ventriculo direitos
b. Dimensdes da artéria pulmonar e seus ramos
principais
3. Funcéo ventricular direita
a. Avaliac@o qualitativa da fung@o ventricular direita
b. indice de excentricidade do ventriculo esquerdo
(IEVE)
c. Indice de Tei do ventriculo direito
d. Excursao sistdlica do anel triclspide (ESAT)
4. Determinacéo da PSAP
a. Velocidade do jacto de insuficiéncia tricuspide
b. Excluséo de obstaculo entre o VD e a AP
c. Diametro da veia cava inferior e presenca de
colapso inspiratorio
d. Estimativa da PSAP

a. LV dimensions

b. LV systolic and diastolic function

c. Valvular structures

d. Any congenital cardiopathy (systemic to pulmonary
shunt)

e. Any pericardial effusion and its volume

2. Structural evaluation of right ventricle and

pulmonary artery
a. Right atrial and ventricular dimensions
b. Pulmonary artery and its main branches dimensions

. Right ventricular function

a. Qualitative evaluation of right ventricular function
b. Left ventricular eccentricity index (LVEI)

c. Right ventricular Tei index

d. Tricuspid annular plane systolic excursion (TAPSE)

. Determining sPAP

a. Tricuspid insufficiency regurgitant jet velocity

b. Exclusion of obstacle between RV and PA

c. Diameter of inferior vena cava and any inspiratory
collapse

d. Estimated SPAP

» O ecocardiograma é o meio auxiliar de
diagnostico de elei¢do para deteccdo de HP

+ Ajuda mas ndo assegura o diagndstico
diferencial entre HP e HAP

+ Deve ser complementado com injecgdo de
contraste e com abordagem transesofagica
para despiste de shunt sistémico-pulmonar

+ Permite avaliar func@o VD e obter pardmetros
de gravidade e prognéstico

+ Deve integrar os exames de seguimento do
doente com HAP

Echocardiogram is the gold standard ancillary
diagnostic tool for detecting PH

It helps in the differential diagnosis between
PH and PAH

It should be complemented with injection of
contrast medium and a transoesophagal
approach to uncover any systemic to
pulmonary shunt

It allows evaluation of RV function and
severity and prognosis parameters

It should be included in the follow-up of the
patient with PAH

Confirmation
Confirmagao Swan-Ganz catheterization is mandatory
O cateterismo cardfaco direito ¢ obrigatério  to confirm PH. It further provides a set

para a confirmagio de HP. Faculta, além dis-  of hemodynamic parameters indispens-
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so, um conjunto de pardmetros hemodina-
micos indispensdveis para o diagndstico etio-
l6gico, estratificagao da gravidade, definicio
do prognéstico e decisao terapéutica (Tabela
VIII)'®. E ainda 4til na identificacao, carac-
terizagio e decisao terapéutica dos shunts
sistémico-pulmonares. Em doentes com
PSAP <50mmHg, estimada por ecocardio-
grafia, a realizacdo de cateterismo direito de-
verd ser ponderada consoante a idade, sus-
peita clinica e comorbilidades. Em nenhuma

Tabela VIII — Parametros necessarios no Cateterismo Car-
diaco Direito

1. Medidas de pressdo
a. Pressdo Arterial Sistémica (PAS)
b. Pressdo média Auricula Direita (PADm)
c. Pressao Ventriculo Direito (PVD)
d. Pressdo Arterial Pulmonar
i. Sistolica (PSAP)
ii. Média (PAPm)
iii. Diastolica (PAPd)
e. Pressdo de Encravamento Capilar Pulmonar
(PECP)*
f. Pressdo Auricular Esquerda (se detectado foramen
oval patente ou defeito do septo auricular)
2. Amostras de sangue para oximetria
a. Arterial Sistémica
b. Auricula esquerda se abordada
c. Arterial Pulmonar (mistura venosa)
d. Veia cava superior e inferior**
e. Auricula e ventriculo direitos**
3. Varidveis calculadas
a. Débito e indice Cardiaco
b. Resisténcias Vasculares Sistémicas e Pulmonares
c. Gradiente transpulmonar (diferenca entre PAPm e
PECP)
4. Outros
a. Teste de vasoreactividade aguda com reavaliacdo
das variaveis referidas anteriormente (excepto
situagdes referidas no texto)

* Qu pressdo telediastdlica do VE se encravamento ndo
conseguido ou duvidoso
* Quando indicadas (suspeita de shunt sistémico-pulmonar)

REVISTA
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able for diagnostic etiology, stratification
of severity, defining prognosis and treat-
ment decision (Table VIII)!8, It is of fur-
ther use in the identification, character-
ization and management of systemic to
pulmonary shunts. In patients with sPAP
<50 mmHg estimated by echocardiogra-
phy, Swan-Ganz catheterization should
be considered according to the patient’s
age, clinical suspicion and co-morbidi-
ties. Under no circumstances should
PAH-specific drug treatment be admin-
istered without performing Swan-Ganz

Table VIII - Parameters necessary for Swan-Ganz Cathe-
terization

1. Pressure measurements
a. Systemic arterial pressure (SAP)
b. Mean right atrial pressure (MRAP)
c. Right ventricular pressure (RVP)
d. Pulmonary Arterial Pressure
i. Systolic (SPAP)
ii. Mean (MPAP)
iii. Diastolic (dPAP)
e. Pulmonary capillary wedge pressure (PCWP)*
f. Left atrial pressure (if patent foramen ovale or
atrial septal defect detected)
2. Blood samples for gas analysis
a. Systemic arterial
b. Left atrial if approached
c. Pulmonary arterial (mixed venous)
d. Superior and inferior vena cava**
e. Right atrial and ventricular*
3. Variables calculated
a. Cardiac output and index
b. Systemic and pulmonary vascular resistance
c. Transpulmonary gradient (difference between
mPAP and PCWP)
4. Others
a. Acute vasoreactivity test with re-evaluation of the
abovementioned variables (except in the
situations mentioned in the text)

*Or LV telediastolic pressure if there is no or unclear wedge
** \When indicated (suspected systemic to pulmonary shunt)
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circunstincia deve ser introduzido trata-
mento farmacoldgico especifico para a
HAP sem realizacao de cateterismo direito
e teste de reactividade vascular aguda.

O cateterismo direito deve ser complementado
com um teste de vasoreactividade aguda
(TVRA) em todos os doentes com HP e com
PECP normal. Quando esta estd aumentada
ou hd suspeita clinica de doenga veno-oclusiva
ou de hemangiomatose capilar pulmonar, deve
ser bem ponderada a sua realizagao, pelo risco
de desencadear um edema agudo do pulmio.
Os farmacos mais utilizados no TVRA sio o
dxido nitrico inalado e o epoprostenol e a ade-
nosina intravenosos (Tabela IX). O iloprost
inalado, embora menos referido na literatura,
vem sendo cada vez mais utilizado, nomeada-
mente nos paises germanéfilos” e serd incluido
na lista de firmacos recomendados para o
TVRA nas orientagoes saidas do 4th World
Symposium on  Pulmonary Hypertension®. O
TVRA ¢ considerado positivo quando hd uma
queda da PAPm superior a 10 mmHg e para
valores absolutos inferiores a 40 mmHg, desde
que ndo haja diminui¢ao do débito cardiaco.

Teresa Shiang, Graga Castro, Ana Agapito

catheterization and the acute vascular
reactivity test.

Swan-Ganz catheterization should be com-
plemented with acute vasoreactivity test
(AVT) in all patients with PH and normal
PCWP. When this is increased or there is
clinical suspicion of veno-occlusive disease
or pulmonary capillary haemangiomatosis,
performing an AVT should be carefully
considered as there is the risk of triggering
acute oedema of the lung. The drugs most
frequently used in AVT are inhaled nitric
oxide and iv epoprostenol and adenosine
(Table IX). Inhaled iloprost is less cited in
the literature but is becoming increasingly
more used, mainly in Germanic countries'
and will be included on the list of drugs rec-
ommended in AVT in the guidelines emerg-
ing from the 4th World Symposium on Pul-
monary Hypertension®. AVT is taken as
positive when there is a fall in mPAP over
10 mmHg and for absolute values below 40
mmHg with no decrease in cardiac output.

Tabela IX — Farmacos utilizados no teste de vasoreactividade aguda

Farmaco Via Semi-vida Dose® Aumento® Duragao®
Epoprostenol Intravenosa 3min 2-12 ng/Kg/min 2 ng/Kg/min 10 min
Adenosina Intravenosa 5-10 seg 50-350 ug/Kg/min 50 ug/Kg/min 2 min
Oxido Nitrico Inalatoria 15-30seg 10-20 ppm - 5min
lloprost Inalatéria 20 - 30 min 20ug Dose Unica 10 min
@ Dose inicial e méxima sugerida; ® Aumento sequencial da dose; © Durac&o da administragdo em cada passo
Table IX — Drugs used in acute vasoreactivity tests
Drug Route Half-life Dose®@ Increase® Length©
Epoprostenol lv 3min 2-12 nglkg/min 2 nglkg/min 10 min
Adenosine lv 5-10 secs 50-350 ug/kg/min 50 ug/kg/min 2 min
Nitric oxide Inhaled 15-30 secs 10-20 ppm - 5 min
lloprost Inhaled 20-30 min 20ug Single dose 10 min

@ Suggested initial and maximum dose; ® Sequential increase of dose; © Length of administration in each person
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Consideragées especiais

Estudo hemodinimico com o exercicio
— ¢ controversa a sua realizagdo e inter-
pretagao, pela auséncia de consenso quan-
to as modalidades e protocolos de exerci-
cio. Pode ser util no estudo de doentes
com HP borderline ¢ em populagoes em
risco'®.

Avalia¢ao da PECP — o valor da PECP ¢
um dos paridmetros mais importantes a ob-
ter no cateterismo direito, porque permite
distinguir entre hipertensio arterial e veno-
sa pulmonar. Razoes vdrias, de ordem técni-
ca ou clinica, podem levar a resultados in-
correctos. As razdes de natureza técnica
mais frequentes sao a insuficiente ou exces-
siva progressao do cateter, com obtengio de
PECP falsamente elevada. Deve ser presta-
da especial atengio a configuragio da curva
de pressdo durante o encravamento; no caso
de davida deve ser retirada amostra de san-
gue para comparagao com os valores do
sangue arterial. Na impossibilidade de ob-
ter uma PECP fidvel deve ser avaliada a
pressao telediastélica do VE por cateteris-
mo esquerdo’®.

Nos doentes com disfun¢iao VE e suspeita
de HP venosa por patologia do coracio es-
querdo, nomeadamente nos ji medicados e
controlados, com PECP no limite do nor-
mal, deve ser feito teste de sobrecarga hidri-
ca com soro salino (500cc) e reavaliacio da
PECP.

Shunts sistémico-pulmonares — devem ser
sempre considerados na programacio do es-
tudo hemodinimico, especialmente se nio
foi realizado ecocardiograma transtordcico
com contraste ou transesofdgico. A avalia-
¢a0 hemodinamica deve incluir colheitas de
sangue para estudo da SatO, nos vérios lo-
cais referidos na Tabela VII.
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Special considerations

Hemodynamic study during exercise —
there is controversy over performing and
interpreting this study as there is no consen-
sus on forms of exercise and protocols. It
can be of use in studying patients with bor-
derline PH and in at-risk populations'®.
PCWP evaluation — PCWP value is one of
the most important parameters to obtain in
Swan-Ganz catheterization as it allows arte-
rial hypertension to be distinguished from
pulmonary venous hypertension. There are
several reasons, including those of a techni-
cal or clinical nature, which could lead to
incorrect results. The technical difficulties
most frequently seen are insufficient or ex-
cessive catheter progression resulting in a
falsely high PCWP. Particular attention
must be paid to the configuration of the
pressure curve during the wedge. If there is
any doubt, a blood sample should be taken
to compare arterial blood values. If it is im-
possible to obtain a reliable PCWP, LV tele-
diastolic pressure should be evaluated by left
heart catherization's.

In patients with LV dysfunction and sus-
pected venous PH due to left cardiac pa-
thology, namely in patients already medi-
cated and managed, with normal PCWDP,
hydric overload test with saline solution
(500 cc) should be performed and PCWP
re-evaluated.

Systemic to pulmonary shunts — these
should also be considered in hemodynamic
study, particularly if transthoracic echocar-
diogram with contrast medium or transoe-
sophageal echocardiogram has not been
performed. Hemodynamic  evaluation
should also include taking blood samples

for SatO; analysis from the sites mentioned
in Table VII.
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O cateterismo direito, quando realizado em
centros experientes, tem morbilidade e mor-
talidade muito baixas, 0.3% e 0.05% respec-
tivamente'’.

+ Aconfirmacdo de HP exige a realizagdo de
cateterismo direito

+ Aafirmacgéo de HAP obriga a exclusdo de
PECP elevada

+ O TVRAé indispensavel para a decisdo
terapéutica

Investigagao etiolégica

Detectada e confirmada a HP, a avaliacio sub-
sequente tem por objectivos definir a classe
clinica e a etiologia. A caracterizagio etiolégi-
ca ird determinar o tratamento apropriado.
O ecocardiograma, decisivo na detecciao da
HP, permite documentar a presenca de doenca
cardiaca esquerda, patologia valvular ou peri-
cardica. A HP, neste contexto, deve-se a um
processo passivo de aumento de pressoes nas
cAmaras esquerdas com subsequente aumento
da pressao venosa e arterial pulmonares. O es-
tudo da circulagao pulmonar por cateterismo
direito permite determinar o gradiente trans-
pulmonar, pressdes de encravamento capilar
pulmonar e da auricula direita, ajudando as-
sim a excluir HP secunddria a doenca cardiaca
esquerda. A disfuncio diastdlica do VE ¢ fre-
quentemente sub-avaliada no ecocardiograma
e muitas vezes s6 ¢ documentada com a avalia-
¢ao da PECR durante o cateterismo direito, e
por vezes, nos doentes compensados, s6 com
recurso a teste de sobrecarga hidrica ou de es-
forco. O tratamento nestas situages ¢ dirigido
a doenga subjacente.

O ecocardiograma deve ser complementado
com injec¢do de contraste para despiste de
shunts sistémico-pulmonares. Na maioria das
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Swan-Ganz catheterization carried out in
experienced centres has a very low morbid-

ity (0.3%) and mortality (0.05%)".

+ Confirming PH requires Swan-Ganz
catheterization

+ Confirmed PAH means ruling out increased
PCWP

* AVTis indispensible in the treatment decision

Etiological study

Once PH is detected and confirmed, subse-
quent evaluation is intended to determine
the clinical class and the etiology. Etiologi-
cal characterisation determines the appro-
priate treatment.

Echocardiogram, decisive in detecting PH,
allows documentation of left heart disease
and valvular or pericardial pathology. Here
PH is a passive process of increased left heart
chamber pressures with subsequent in-
creased venous and pulmonary artery pres-
sure. Swan-Ganz catheterization study of
pulmonary circulation allows the transpul-
monary gradient, pulmonary capillary
wedge and right auricular pressure to be
studied, in this way helping to rule out sec-
ondary PH and left heart disease. Diastolic
dysfunction of the LV is frequently under-
valued in echography and often just docu-
mented on PCWP evaluation during Swan-
Ganz catheterization. In some patients it is
only detected during hydric overload test or
on exertion. Treatment in these cases is
aimed at the underlying disease.
Echocardiogram should be complemented
with injection of contrast medium to rule
out any systemic to pulmonary shunt. In
the majority of situations transoesophageal
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situacOes, é necessdrio realizar o eco transesofd-
gico para melhor caracterizagao do defeito in-
tracardiaco. Na presenca de shunt, a caracteri-
za¢ao hemodinimica é também fundamental
para melhor defini¢ao do shunt e avaliagio das
pressoes e resisténcias, dados necessirios para
definir a atitude terapéutica, nomeadamente a
oportunidade para cirurgia de correc¢io.

echography is necessary to better character-
ise the intracardiac defect. If there is shunt,
hemodynamic profiling is also vital for a
better definition of the shunt and evalua-
tion of the pressures and resistances. These
data are necessary to define the treatment
approach, namely the possibility of correc-
tive surgery.

* Nos doentes com HP o ecocardiograma deve
avaliar sinais de doenga cardiaca esquerda
(incluindo funcao sistdlica e diastolica),
doenca valvular e pericardica

» O ecocardiograma com contraste
(transtoracico e/ou transesofagico) deve ser
realizado a todos os doentes com HP

 In PH patients echocardiogram should
evaluate signs of left heart disease (including
systolic and diastolic function), valvular and
pericardial disease

+ Contrast medium echocardiogram
(transthoracic and/or transoesophagal) should
be performed in all PH patients

A exclusao de HP associada a doenga pulmo-
nar e/ou hipoxemia implica estudo por ima-
gem (Rx de térax, complementado se necessd-
rio por TAC) e estudo funcional respiratério
(PFR) com gasometria do sangue arterial e ca-
pacidade de difusio do CO (DL.). Na HP
sem doenca pulmonar subjacente, as PFRs re-
velam volumes estdticos e dinAmicos normais
e caracteristicamente diminui¢ao da DL,. Em
20% dos casos pode haver um sindrome res-
tritivo ligeiro. A TAC tordcica permite caracte-
rizar ndo s6 o parénquima pulmonar mas tam-
bém as dimensdes das artérias pulmonares e
das cAmaras cardiacas, nomeadamente do ven-
triculo direito. Na suspeita de doenga do in-
tersticio pulmonar a TAC deve ser realizada
com técnica de alta resolugao (TCAR).

Os doentes com suspeita de sindromes de
hipoventilagao alveolar devem ser submeti-
dos a estudo polissonogrifico. A HP asso-
ciada a estes sindromes é habitualmente li-
geira, nao ultrapassando os 50mmHg de
PSAP e melhora com a correcgao/tratamen-
to do distdrbio do sono.
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Ruling out PH associated to pulmonary
disease and/or hypoxemia requires imaging
tests (chest X-ray, if necessary comple-
mented with CT scan) and lung function
tests (LFT) with blood gas analysis and
CO diffusion capacity (DL). In PH with
no underlying lung disease, LFT show nor-
mal static and dynamic volumes and char-
acteristic decreased DL.,, although 20% of
patients could have mild restrictive syn-
drome. Chest CT scan allows characteriza-
tion of the pulmonary parenchyma and
pulmonary artery and heart chamber di-
mensions, particularly of the right ventri-
cle. When interstitial lung disease is sus-
pected, high resolution CT scan (HRCT)
should be performed.

Patients with suspected alveolar hypoven-
tilation syndromes should undergo poly-
somnography. The PH associated to these
syndromes is usually mild, not going be-
yond 50 mmHg sPAP and improve with
correction/treatment of the sleep dys-
function.
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A hipoxemia durante o sono ¢ frequente nos
doentes com HP pelo que todos os doentes
devem fazer estudo da saturacio de O, du-
rante o sono'!

Nos doentes com doenga respiratdria crénica
que apresentem HP desproporcionada a do-
enga subjacente (PSAP superior a 55mmHg),
deve ser equacionada outra causa adicional
para a HP. Nao hd evidéncia de qualquer be-
neficio em tratar a HP devida a doenga respi-
ratéria cronica com firmacos especificos. Um
trabalho recentemente publicado mostrou
que a terapéutica especifica pode ser prejudi-
cial neste grupo de doentes®.

+ Todos os doentes com HP devem efectuar
PFR com espirometria, volumes estaticos e
dindmicos, difusdo de CO e gasometria
arterial.

+ Atodos os doentes com HP deve ser realizado
estudo de imagem pulmonar (Rx de térax,
complementado por TAC se necessario) na
avaliacdo inicial para excluséo de doenca
pulmonar associada.

+ ATAC torécica permite caracterizar melhor o
parénquima pulmonar, as dimensoes das
artérias pulmonares e ventriculo direito e deve
incluir técnica de alta resolugdo na suspeita
de doenga do intersticio pulmonar.

+ O estudo do sono nao estd recomendado em
todos os doentes com HP. Deve ser realizado
somente quando ha suspeita clinica de HP
associada a sindromes de hipoventilagdo
alveolar (apneia do sono / obesidade com
hipoventilagdo).

+ Atodos os doentes com HP deve ser avaliada
a saturagdo de O, durante o sono

A HP devida a tromboembolismo pulmonar
crénico (HPTEC) é uma situacio frequente
e potencialmente curdvel pelo que deve ser
considerada em todos os doentes com HP. O
risco de HPTEC apés embolia pulmonar
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Hypoxemia during sleep is frequent in PH
patients and as such all patients should un-
dergo sleep O2 saturation!!

In patients with chronic respiratory disease
who present PH disproportionate to the
underlying disease (sPAP over 55 mmHg),
another additional cause of PH should be
considered. There is no benefit to using spe-
cific drugs to treat PH caused by chronic
respiratory disease. A recently published
work showed that specific treatment may be
harmful in this patient group?.

+ All PH patients should undergo LFT using
spirometry, static and dynamic volumes, CO
diffusion and blood gas analysis

+ All PH patients should undergo lung imaging
studies (chest X-ray, complemented by CT
scan if necessary) in the initial work-up to
rule out associated lung disease

¢+ Chest CT scan allow better mapping of the
pulmonary parenchyma, the dimensions of
the pulmonary arteries and right ventricle and
should include high resolution CT scan when
interstitial lung disease is suspected

+ Sleep study is not recommended in all PH
patients. It should only be performed when
there is clinical suspicion of PH associated to
alveolar hypoventilation syndromes (sleep
apnea / obesity with hypoventilation)

+ Sleep O, saturation should be evaluated in all
PH patients

PH caused by chronic thromboembolic
pulmonary hypertension (CTEPH) is fre-
quently seen and potentially curable and as
such should be considered in all PH pa-
tients. The documented risk of CTEPH
after pulmonary embolism is around 3.8%
at 2 years?'?2. Accordingly echocardio-
graphic re-evaluation is recommended
6-12 weeks after the initial event in cases
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documentada é de cerca de 3.8% aos 2
anos??2, Por este motivo estd recomendada
reavaliagdo ecocardiogrifica 6 a 12 semanas
apds o evento inicial, nos casos de embolia
pulmonar com HP na apresentagio.

A cintigrafia pulmonar (CP) de ventilagao/
perfusio tem sensibilidade e especificidade
elevadas (> 90%) para o diagndstico de HP-
TEC e um exame normal exclui o diagnds-
tico. Com CP sugestiva ou quando subsiste
alta suspeita clinica de TEP crénico, deve
ser realizada Angio-TAC para melhor defi-
nigao anatémica e avaliagio da extensio da
doenga. Apesar dos avangos técnicos conse-
guidos com a tomografia axial computoriza-
da, continua a ser recomendado estudo com
angiografia pulmonar cldssica nos doentes
com HPTEC, para uma boa caracteriza¢io
anatémica, decisio de operabilidade e estra-
tégia cirurgica.

Na HPTEC por TEV idiopético deve ser
feito despiste de trombofilia que deve in-
cluir anticorpos anti-cardiolipina, anti-
-fosfolipidos e anticoagulante lapico.

+ Atodos os doentes com HAP, deve ser
efectuada cintigrafia pulmonar de ventilagdo/
perfusdo para exclusdo de HPTEC. Um exame
normal exclui o diagnéstico

+ Todos os doentes com HAP e cintigrafia
pulmonar anormal devem efectuar Angio-TAC
para melhor caracterizagao anatomica;

+ Aangiografia pulmonar esté indicada nos
doentes com HPTEC se candidatos a
terapéutica cirurgia;

* A Angio-TAC e a angiografia pulmonar devem
ser realizadas em centros com equipamentos
adequados e com experiéncia na execugao e
interpretacdo destes exames.

+ Aangiografia pulmonar para decisdo de
operabilidade deve ser executada no centro
cirGrgico que a vai efectuar.
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of pulmonary embolism with PH on pre-
sentation.

Ventilation perfusion (V/Q) pulmonary
scintigraphy has a high sensitivity and
specificity (>90%) for diagnosing CTEPH
and normal test results rule out the diag-
nosis. When there is a suggestive pulmo-
nary scintigraphy result or a high index of
clinical suspicion of chronic PTE, CT an-
giography should be performed for a bet-
ter anatomical definition and evaluation
of the extent of the disease. Despite the
technical advances made possible by axial
CT scan, classic pulmonary angiography
is still recommended in patients with
CTEPH for a good anatomical characteri-
sation, the decision to operate and the sur-
gical strategy.

In CTEPH caused by idiopathic VTE, any
thrombophilia must be uncovered. This
should include anticardiolipin and an-
tiphospholipid antibodies and lupus antico-
agulant.

+ Ventilation perfusion pulmonary scintigraphy
should be performed in all PH patients to rule
out CTEPH. A normal test result rules it out

¢ All PAH patients with an abnormal ventilation
perfusion pulmonary scintigraphy result
should undergo CT angiography for a better
anatomical definition

+ Pulmonary angiography is indicated for
patients with CTEPH if candidates for surgical
treatment

+ CT angiography and pulmonary angiography
should be performed in centres with suitable
equipment which are experienced in
performing and interpreting these tests

+ Pulmonary angiography to decide on
suitability for surgery should be performed in
the surgical centre which will perform the
operation
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A HAP ¢ frequente na Esclerodermia, com
uma incidéncia de 0.61/100 doentes/ano?,
sobretudo na forma cutinea limitada com
anticorpos anti-centrémero, na forma difu-
sa com U3-RNP e na doenga mista do teci-
do conjuntivo com anticorpos U1-RNDP?,
Na Esclerodermia a HP pode resultar de vé-
rias causas, nomeadamente de doenca cardi-
aca esquerda e doenga intersticial pulmonar,
pelo que devem ser seleccionados os exames
adequados para a sua caracterizagao (catete-
rismo direito, estudo de imagem e funcio
respiratéria). A associagio de HP com ou-
tras doengas do tecido conjuntivo ¢ possivel,
mas menos frequente.

Cerca de 0.5% dos doentes com infec¢ao
pelo VIH desenvolvem HAP?. Devem ser
consideradas, no entanto, outras causas de
HP frequentemente presentes neste grupo
de doentes (doenca respiratéria crénica e
tromboembolismo pulmonar).

Outras causas raras de HP (doenca tiroideia,
hepdtica, sarcoidose) devem ser equaciona-
das na avaliacdo clinica e complementar ini-
cial do doente, sempre perante um contexto
clinico apropriado.

+ Aavaliagdo analitica inicial do doente com
HAP deve incluir: hemograma, bioquimica,
funcéo tiroideia, estudo imunoldgico
(complemento, auto-anticorpos - ANA’s,
anti-Scl70, anti-centrdmero, U1-RNP e
U3-RNP) e serologias para o VIH.

A prevaléncia da HP nos doentes com doen-
¢a hepdtica crénica submetidos a transplante
hepdtico ronda os 4%7?°. A histéria clinica e a
ecografia abdominal sio importantes para a
confirmagio da doenga hepdtica e da hiper-
tensdo portal. O eco-doppler abdominal
pode ajudar na diferenciagdo entre hiperten-
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PAH is frequently seen in scleroderma, with
an incidence of 0.61/100 patients/year?,
particularly in the limited cutaneous form
with anticentromere antibodies, in the dif-
fuse form with U3-RNP and in mixed con-
nective tissue disease with UI-RNP anti-
bodies?4. In scleroderma PH can stem from
various causes, namely from left heart dis-
ease and interstitial lung disease, and as such
the most suitable tests to characterise it
should be chosen (Swan-Ganz catheteriza-
tion, imaging and lung function). PH asso-
ciated with other connective tissue disease is
possible but less frequently seen.

Around 0.5% of HIV patients develop
PAH?. Other causes of the PH frequently
seen in this patient group (chronic respira-
tory disease and pulmonary thromboembo-
lism) should be considered.

Other rare causes of PH (thyroid disease,
hepatic disease, sarcoidosis) should be con-
sidered in the patient’s initial clinical evalu-
ation and ancillary diagnostic work-up,
whenever there is an appropriate clinical
picture.

+ The initial work-up in the PAH patient should
include a complete blood count, biochemical
analysis, thyroid function, imaging
(complement, autoantibodies - ANAS,
anti-Scl70, anticentromere, U1-RNP and
U3-RNP) and serum HIV testing

The prevalence of PH in patients with
chronic hepatic disease undergoing liver
transplantation is around 4%?2. The clinical
history and abdominal echography are im-
portant in confirming hepatic disease and
portal hypertension. Abdominal Doppler
ultrasound can be of use in differentiating
between passive portal hypertension sec-
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sao portal passiva, secunddria a faléncia car-
diaca direita, e hipertensao portal associada a
cirrose hepdtica ou trombose portal.

ondary to right heart failure and portal hy-
pertension associated to cirrhosis or portal
thrombosis.

+ Todos os doentes com hipertenséo portal e cirrose
hepética, candidatos a transplante hepatico,
devem ser avaliados para despiste de HP.

+ Nos doentes com HP de causa néo esclarecida
e suspeita de doenca hepatica cronica, a
ecografia abdominal e/ou documentagéo de
hipertenséo portal deve levantar a suspeita de
hipertens&o portopulmonar

+ All patients with portal hypertension and
cirrhosis candidates for liver transplantation
should be evaluated for PH

* In patients with PH of unknown cause and
suspected chronic hepatic disease, abdominal
echography and/or the presence of portal
hypertension should be assessed for
portopulmonary hypertension

A investigagao etiolégica da HP deve ter sem-
pre em consideracio o quadro clinico do do-
ente, a frequéncia das patologias associadas, a
disponibilidade dos exames recomendados e
a experiéncia na sua execugao e interpretagao.
Devem ser sempre pesquisados e valorizados
os sinais e sintomas de doencgas potencial-
mente associadas a HP, que devem servir de
guia para a investigagio. A causa mais fre-
quente de HP é a doenca do coragio esquer-
do, particularmente no idoso e no doente
com factores de risco vascular, seguida da do-
enga respiratdria e tromboembodlica crénicas.
Quanto aos meios auxiliares para o diagnés-
tico, nomeadamente quanto aos métodos in-
vasivos e técnicas que exigem equipamentos
adequados e experiéncia de execugio e inter-
pretagao, deve sempre ser ponderada a sua
realizagao em centros adequadamente equi-
pados e com experiéncia comprovada. O al-
goritmo de investigagio recomendado na
Tabela X tem em conta estes pressupostos.

Estratificacao da gravidade

O prognéstico da HP difere conforme a
classe clinica, sendo pior na HAPI e na HAP
associada a DTC, nomeadamente Esclero-
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Etiological investigation of PH should al-
ways consider the patient’s clinical picture,
the frequency of the associated pathologies,
the availability of the recommended tests
and the experience in their performance and
interpretation. Signs and symptoms of dis-
eases potentially associated to PH should
always be investigated and taken into ac-
count and should serve to guide the work-
up. The most frequent cause of PH is left
heart disease, particularly in the elderly and
patients with vascular risk factors. This is
followed by chronic respiratory disease and
thromboembolism. Ancillary ~ diagnostic
tests, particularly invasive ones and tech-
niques which need suitable equipment and
expertise, should always be performed in ex-
perienced centres. The investigation algo-
rithm recommended in Table X takes these
considerations into account.

Stratification of severity

PH prognosis differs according to the clini-
cal class involved. It is worse in IPAH and
PAH associated to CTD, namely scleroder-
ma, and better in PAH caused by congenital
systemic to pulmonary shunts. In addition
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Tabela X — Algoritmo de investigago etioldgica

dermia, e melhor na HAP devida a shunts
sistémico-pulmonares congénitos. Além da
classe, hd um conjunto de varidveis clinicas
e laboratoriais (Tabela XI) que se correlacio-
nam com a gravidade e o prognéstico da
HP. A avaliacio conjunta da classe clinica e
dessas multiplas varidveis tem um valor pre-
ditivo maior que cada um dos parAmetros
isoladamente?” (Tabela XI).
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G
Ecocardiograma
(Contrastado e/ou trans-esofigio)

EA
[~ ]

Cintigrafia Pulmonar
(ventilagio/perfusio)
{Angio-TAC/ Angiografia)

to the class, there are several clinical and
laboratory variables (Table XI) related with
severity and prognosis in PH. Joint evalua-
tion of clinical class and these variables have

a greater predictive value than any single pa-
rameter? (Table XI).
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Table X — Investigation algorithm

Leftheart disease
Valvular heart disease

Congenital heart disease/Systemic to
pulmonary shunt

Chronic hing disease and/or
hypoxaemia

Sleep Apnoea
Obesity / Hypoventilation

Chronic Thwomboembalic Pulmonary
Hypertension

Connective tissue disease
HIV

Portopulmonary hypertension

Idiopathic Pulmonary Arterial
Hypertension

Classificagdo Funcional

A classe funcional basal da OMS (Tabela V)
possui um valor prognéstico preditivo bem
definido. A presenca de faléncia ventricular
direita, antes do inicio da terapéutica, tem
valor progndstico preditivo negativo'?5.

Capacidade para o esforco
O Teste dos Seis Minutos de Marcha
(TSMM) tem um valor bem estabelecido na

REVISTA PORTUG

({¢0)
Echocardiogram

(Contrast and/or transesophageal)

Lung maging
LFT

Blood gas analysis

Sleep study

l

Ventilation/perfusion Pulmonary
Scintigraphy

(CT Anglogram/ Anglography)

Immunology study
HIV Serology

Liver function
Evidence of Portal Hypertension

Abdominal echography

I

Negative investigation

Functional classification

The WHO base functional classification
(Table V) has a well-defined predictive
prognostic value. Right ventricular failure
prior to treatment has a negative predictive
prognostic value! 28,

Exercise capacity
The six-minute walk test (6MWT) is of

proven value in evaluating PH patients.
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avaliagao dos doentes com HP. Os valores ba-
sais do teste correlacionam-se com a classe
funcional, os parimetros hemodinimicos e a
sobrevida®. A avalia¢io seriada ¢ ttil no se-
guimento e determinagio da resposta ao tra-
tamento’. O valor prognéstico preditivo do
teste baseia-se na distancia absoluta alcanga-
da e nio do aumento da distincia percorri-
da®. Nos doentes em classe funcional III e
IV, um TSMM <250 mts pré tratamento ou
<380 mts apds 3 meses de tratamento ¢é indi-
cador de pior prognéstico. Para distancias
percorridas superiores a 450m o teste perde
sensibilidade e é, por este motivo, de menor
utilidade em doentes em classe funcional I ou
I1. O TSMM deve ser realizado segundo nor-
mas padronizadas® e incluindo avaliacio e
registo da frequéncia cardiaca e saturacio de
O, minimas e mdximas, bem como da fadiga
e dispneia pré e pds teste, segundo as escalas
aconselhadas (Borg). Os resultados devem
ser interpretados em fungio dos valores tedri-
cos para o doente, tendo em atengio a idade,
o peso e a altura®'. Para efeitos de monitoriza-
¢ao da eficdcia terapéutica, devem ser efectu-
ados 2 a 3 testes basais e seleccionado o me-
lhor deles para comparagio futura.

A Prova de Esfor¢o Cardiopulmonar (PEC)
¢ tecnicamente mais complexa. Pode ser util
em doentes em classe I ou II em que o
TSMM nio ¢ tio informativo. Um VO2
méximo <10.4ml/Kg/min associa-se a pior
progndstico °.

Pardmetros ecocardiogrdficos

A funcio sistdlica do ventriculo direito, dimen-
soes da auricula direita (drea da AD > 27cm?),
indice de excentricidade do ventriculo esquer-
do (> 1.2), Indice Tei (> 0.83) e a presenca de

derrame pericdrdico tém implicagoes prognos-
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The test’s base values correlate with func-
tional classification, hemodynamic pa-
rameters and survival?®. Serial evaluation
is useful in follow-up and assessing re-
sponse to treatment®. The test’s predictive
value is based on the total distance walked
and not on the increase in the distance
attained?®. In patients in functional class
IIT and IV, a 6MWT <250 mts pretreat-
ment or <380 mts after 3 months of treat-
ment indicates a worse prognosis. In dis-
tances over 450m the test loses sensitivity
and as such is of less use in patients in
functional class I or II. The 6MWT
should be performed under standard con-
ditions?® and should include evaluation
and recording of minimum and maxi-
mum heart rate and O2 saturation and
pre- and post-test fatigue and dyspnea as
measured on the recommended Borg
scale. The results should be compared to
theoretical values for the patient, with
patient’s age, weight and height taken
into consideration®'. Two to three base
tests should be performed with the best
one selected for future comparison to
monitor treatment efficacy.

The cardiopulmonary stress test (CST) is
technically more complex. It can be of use
in patients in class I or II in whom the
6MWT is not very informative. A maxi-
mum VO2 <10.4 ml/kg/min is associated
to a Worse prognosis’.

Echocardiographic parameters

Right ventricular systolic function, the di-
mensions of the right atrium (RA area >27
cm?), left ventricular eccentricity index
(>1.2), Tei index (>0.83) and any pericar-
dial effusion have impact on prognosis?.
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ticas””. A PSAP nao ¢ considerada factor predi-
tivo independente do progndstico.

Pardmetros hemodindmicos

Uma PAD > 12mmHg e um indice cardiaco
< 2 I/min/m? associam-se de forma consis-
tente com pior prognoéstico!!. Deve ser rea-
lizada reavaliagio hemodinimica apés 3 a 6
meses de tratamento para avaliagio da res-
posta, ajuste terapéutico e defini¢ao do prog-
nostico. Reducgoes da RVP inferiores a 30%,
ap6s 3 meses de tratamento, associam-se a
pior progndstico®. A heterogeneidade dos
diferentes estudos nio permite estabelecer
limiares ou recomendacoes acerca do valor
progndstico destes pardmetros, de forma ge-
neralizada. Um teste de vasoreactividade po-
sitivo é um indicador de excelente prognés-
tico e identifica os candidatos a tratamento
com altas doses de antagonistas do célcio®2.

Biomarcadores

Os biomarcadores humorais associados a
HP, sao um importante instrumento de ava-
liacio e monitoriza¢io da disfunc¢io ventri-
cular direita e, quando conjugados com os
dados clinicos, podem evitar o uso de testes
mais complexos e dispendiosos®.

O 4cido trico (AU) é um produto final da
degradacio das purinas e o seu nivel traduz
o grau de alteracdo do metabolismo oxida-
tivo nos tecidos periféricos sujeitos a isque-
mia. Niveis elevados de AU no doente com
HP correlacionam-se com sobrevidas cur-
tas. Porém, a sua concentragio reflecte,
também, alteracbes na funcio renal e uso
de diuréticos, situacdes que prejudicam a
sua utilidade como marcador de gravidade
da doenca.

REVISTA PORTUGUESA DE

sPAP is not considered an independent pre-
dictive prognostic factor.

Hemodynamic parameters

An RAP > 12mmHg and a cardiac index <
2 I/min/m? are consistently associated with
a worse prognosis’!'!. Hemodynamic re-
evaluation should be performed after 3-6
months of treatment to evaluate response to
treatment, adjust treatment and define
prognosis. Decreases in PVR lower than
30% after 3 months of treatment are associ-
ated to a worse prognosis®. The heterogene-
ity of the different studies has not made it
possible to set overall limits or recommen-
dations about the prognostic value of these
parameters. A positive vasoreactivity test in-
dicates excellent prognosis and identifies
patients to be treated with high doses of cal-
cium channel blockers®.

Biomarkers

Humoural biomarkers associated to PH are
an important tool for evaluating and moni-
toring right ventricular dysfunction and
when used with clinical data may avoid for
more complex and expensive tests®.

Uric acid (UA) is a final product of the
breakdown of purines and its level shows the
degree of alteration of the oxidative metabo-
lism of the peripheral tissues undergoing
ischemia. High UA levels in the PH patient
also correlate with short survival. Its concen-
tration also reflects changes in renal function
and use of diuretics, situations which impact
negatively on its use as a marker of disease
severity.

Brain Natriuretic Peptide (BNP) and its
pro-hormone proBNP NT are indepen-
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Tabela XI — Parametros de avaliagéo prognéstica
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Table XI — Prognostic evaluation parameters

1. Parametros Clinicos
a. Classe funcional basal
2. Capacidade para o esforco
a. TSMM basal
b. TSMM apo6s tratamento
c. VO, méximo
3. Parametros ecocardiograficos
a. Derrame pericardico
b. Dimensao da Auricula direita
c. Indice de excentricidade do ventriculo esquerdo
d. indice de Tei ventricular direito
4. Pardmetros hemodindmicos
a. Pressdo na auricula direita (PAD)
b. indice Cardiaco
c. Saturagdo de O, na artéria pulmonar (saturacdo
venosa mista)
d. Teste de vasorreactividade aguda
e. Redugdo da RVP ap6s 3 meses de tratamento
5. Biomarcadores
a. BNP / NT-proBNP

1. Clinical parameters
a. Initial functional classification
2. Exercise capacity
a. Initial 6MWT
b. BMWT after treatment
¢. Maximum VO2
3. Echocardiographic parameters
a. Pericardial effusion
b. Right atrial dimension
c. Left ventricular eccentricity index
d. Right ventricular Tei index
4. Hemodynamic parameters
a. Right atrial pressure (RAP)
b. Cardiac index
c. Pulmonary artery O2 saturation (mixed venous
oxygen saturation)
d. Acute vasoreactivity test
e. Decreased PVR after 3 months of treatment
5. Biomarkers
a. BNP / proBNP NT

O “Brain Natriuretic Peptide” (BNP) ¢ a
sua pré-hormona NT-proBNP, sao factores
independentes de prognéstico de mortalidade
e correlacionam-se com progressao da doenga
e resposta ao tratamento*. Valores de BNP <
180pg/ml associam-se a um claro aumento da
sobrevida®. Os niveis de ambos os biomarca-
dores sio dependentes da idade, sexo, taxa de
filtragao glomerular e obesidade.

Outros marcadores de lesio miocdrdica tém
sido estudados na HP e TEP de alto risco
(troponina, heart-type farty acids binding
protein e growth-differentiation factor-15)
mas a sua indicacdo e importincia ainda
nao estio estabelecidas.

PORTUGUESA DE

dent factors of prognosis and correlate with
disease progression and response to treat-
ment*. BNP values < 180 pg/ml are asso-
ciated to a marked increase in survivalC.
Levels of both biomarkers are dependent
on age, gender, glomerular filtration rate
and obesity.

Other markers of myocardial lesions have
been studied in high-risk PH and PTE (tro-
ponin, heart-type fatty acids binding pro-
tein and growth-differentiation factor-15)
but their indication and importance have
not yet been established.
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» O prognéstico da HP correlaciona-se com a
etiologia e com multiplas variaveis clinicas e
laboratoriais

+ Aclasse funcional, apesar da subjectividade,
permanece ainda como um bom indicador de
progndstico

¢+ Aavaliagdo da capacidade de exercicio pelo
TSMM é um bom marcador nos doentes em CF Il
e IV; os doentes em CF | e Il devem ser avaliados
com prova de esforgo cardio-pulmonar

» APSAP ndo se correlaciona com o prognostico

» Adilatagdo da AD, a disfung&o ventricular
direita avaliada pelo indice de Tei, um
aumento do indice de excentricidade do VE e
a presenca de derrame pericardico sdo
indicadores de mau progndstico

* APAD e o indice cardiaco tém valor
progndstico

¢+ UmTVRA positivo € indicador de bom progndstico

* O BNP/NT-proBNP correlaciona-se com 0
progndstico e € um bom indicador da

evolucdo da doenca

Avaliagao prognéstica e defini¢ao do esta-
do do doente

No seguimento do doente com HP devem
ser seleccionados e avaliados regularmente os
paridmetros estratificadores de gravidade com
valor prognéstico estabelecido (Tabela XII).
As varidveis assinaladas devem ser interpre-
tadas em conjunto e sempre no contexto
clinico. A sua avaliacio nio necessita de ser
feita no mesmo momento mas deve ser rea-
lizada ao longo do seguimento para que a
cada momento se possa fazer uma avaliacio
prognéstica do doente e os consequentes
ajustes terapéuticos.

As decisoes terapéuticas devem ter em conta
o estado inicial do doente e a resposta ao
tratamento sendo tomadas em funcao do
estado/gravidade do doente (Tabela XIII).
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+ PH prognosis correlates with the etiology and
many clinical and laboratory variables

+ While functional classification is subjective it
is still a good indicator of prognosis

+ Evaluating exercise capacity by 6MWT is a
good marker in patients in FC lll and IV.
Patients in FC | and Il should be evaluated
using the cardiopulmonary stress test

+ SPAP s not correlated with prognosis

+ RAdilation, right ventricular dysfunction
evaluated by Tei index, an increase in left
ventricular eccentricity index and any
pericardial effusion are indicators of poor
prognosis

* RAP and cardiac index have prognostic value

+ Anpositive AVT is an indicator of good
prognosis

+ BNP/proBNP NT correlate with prognosis and
are good indicators of disease evolution

Prognostic evaluation and definition of
patient stage

In the follow-up of the PH patient, param-
eters with proven prognostic value should be
regularly selected and evaluated (Table XII).
The variables in question must be interpret-
ed in conjunction and always against the
background of the clinical picture. They do
not necessarily have to be evaluated at the
same time but should be evaluated through-
out follow-up to provide an on-going prog-
nostic evaluation of the patient and conse-
quent adjustment in treatment.

Treatment decisions have to take into ac-
count the patient’s initial state and response
to treatment, and are made considering the
patient’s state and severity (Table XIII).
Unstable patients who experience clinical
worsening require immediate treatment de-
cisions and should be managed by a PH re-
ferral centre experienced in using the full
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Tabela XII - Estratificacdo da gravidade e progndstico
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Bom prognostico

Determinantes do progndstico

Mau progndstico

Néao Evidéncia clinica de insuficiéncia cardiaca direita Sim

Lenta Deterioracdo clinica Répida

Néao Sincope Sim

loull CF WHO lIlou IV

> 400 mts TSMM (conforme o tedrico) <250 mts

Normal ou quase normal  BNP/NT-proBNP Elevado ou a subir

Sem derrame pericardico

Dados ecocardiograficos

Com derrame pericardico

Sem disfuncdo VD Com difungdo VD
PAD < 8 mmHg PAD > 12 mmHg
e Dados hemodinamicos ou

IC = 2.5 L/min/m?2 IC <2.0 L/min/m?

Adaptado de McLaughlin & McGoon?

Table XII - Stratification of severity and prognosis

Good prognosis

Determinants of prognosis

Poor prognosis

No Clinical evidence of right heart failure Yes

Slow Clinical worsening Rapid

No Syncope Yes

lorll WHO FC lllor IV

> 400 mts 6MWT <250 mts

Normal or almost normal ~ BNP/proBNP NT Increased or rising

No pericardial effusion
No RV dysfunction

Echocardiographic data

With pericardial effusion
With RV dysfunction

RAP < 8 mmHg
and
Cl=2.5 L/min/m2

Hemodynamic data

RAP > 12 mmHg
or
ClI'< 2.0 L/min/m2

Adapted from McLaughlin & McGoon®

Tabela XIII - Estado, gravidade e atitudes

Estado Parametros Atitudes
Estavel e satisfatorio Sinais de bom progndstico Manter terapéutica
Estavel e ndo satisfatério ~ Embora estével ndo atingiu os objectivos Aumentar terapéutica

de bom progndstico

Instavel e em deterioracdo

Sinais de mau progndstico

Atencdo imediata e aumento da terapéutica

Table XIII - State, severity and decisions

State Parameters Decisions
Stable and satisfactory Signs of good prognosis Continue treatment
Stable and not satisfactory ~ While stable, not attaining good prognosis Increase treatment

goals

Unstable and worsening

Signs of poor prognosis

Immediate attention and increased
treatment

PORTUGUESA DE
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Os doentes instdveis e em deterioracio clinica
exigem atitudes terapéuticas prontas e devem
ser orientados de imediato para um centro de
referéncia em HP, com experiéncia no uso de
todos os fdrmacos para a HP, incluindo pros-
tan6ides endovenosos. Os sinais de deteriora-
¢do clinica sao: aparecimento ou agravamento
de edemas dos membros inferiores, exigindo
refor¢o dos diuréticos; aparecimento de novo
ou aumento da frequéncia/gravidade de epi-
sodios de angina; ocorréncia de novo ou au-
mento da frequéncia de episédios sincopais.

O doente estdvel mas em estado nio satisfa-
tério deve ser referenciado o mais rapida-
mente possivel para uma consulta especiali-

zada de HP.

Rastreio

Genético

A frequéncia minima estimada da HAP Fa-
miliar é de 5 a 10%. O risco de HAPF ¢ de-
terminado por mutagoes na superfamilia dos
receptores TGFP, principalmente no gene
codificador do receptor tipo II, BMPRIIL. As
mutagoes do receptor tipo I, ALK-1, sio ra-
ras e encontram-se em doentes com manifes-
tagoes clinicas do sindrome de telangiectasia
hemorrdgica hereditdria. Tém sido encontra-
das alteragoes genéticas em casos esporddicos
de HAPI. Os testes genéticos podem estar in-
dicados na HAPE ap6s aconselhamento ge-
nético, para determinagio do risco individual
e planeamento familiar. Estd indicada moni-
torizagio clinica dos familiares em risco para
detecgio e tratamento precoces”’.

Aos familiares de primeiro grau de doentes
com HAPI deve ser fornecida informacio
acerca da base genética da doenga e do baixo
risco (<5%) de a virem a desenvolver?’.
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range of drugs available for the treatment of
PH, including iv prostanoids. Signs of clini-
cal worsening are the onset or worsening of
lower limb oedema, requiring increased di-
uretics; new onset or increased frequency/
severity of angina episodes or syncope.

The stable patient in unsatisfactory state
should be referred as soon as possible for a
specialised PH appointment.

Screening

Genetic

The minimum estimated rate of familiar
PAH is 5-10%. The risk of FPAH is deter-
mined by mutations in the superfamily of
the TGFP receptors, mainly in the codifier
gene of the type II receptor, BMPRII. Mu-
tation of the type I receptor, ALK-1, are un-
common and found in patients with clinical
manifestations of hereditary haemorrhagic
telangiectasia. Genetic mutations have been
found in sporadic cases of IPAH. Genetic
screening could be indicated in FPAH, after
genetic counselling, to determine individual
risk and family planning. Clinical monitor-
ing of at-risk families is indicated, to initiate
early treatment in confirmed cases?’.

First degree family members of patients
with IPAH should be given information on
the disease’s genetic basis and the low risk

(<5%) of being afected?’.

Associated PAH

In diseases in whom PAH is a known com-
plication (associated PAH), regular clinical
evaluation should include investigating signs
and symptoms suggesting PH. In those pa-
tients at high risk, screening with TTE and
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HAP associada

Nas doencas em que HAP ¢ uma complica-
¢ao conhecida (HAP associada), a avalia¢io
clinica regular deve incluir pesquisa de si-
nais e sintomas sugestivos de HP. Nalgumas,
pelo alto risco, estd indicado o rastreio com
ETT e PFR com DL¢o. Deve ser realizado
cateterismo direito, para confirmacio, quan-
do se detecta por ecocardiografia uma PSAP
> 50mmHg. Em doentes com PSAP >
35mmHg e <50mmHg a decisio de realizar
cateterismo direito deverd deve ser individu-
alizada e ter em conta outros factores (sinto-
mas, idade, biétipo e comorbilidades).

Doenca do Tecido Conjuntivo (DTC)

A HAP é uma complicagao frequente da Es-
clerodermia pelo que alguns autores reco-
mendam o rastreio anual com ecocardiogra-
ma e provas funcionais respiratdrias com
difusio de CO (DLco). Nas outras doencas
do tecido conjuntivo o rastreio sé estd reco-
mendado na presencga de sintomas?’.

Hipertensao Portopulmonar (HTPP)

A prevaléncia de HTPP em doentes candi-
datos a transplante hepdtico ¢ de cerca de
4%, pelo que deve ser feito rastreio com
ecocardiograma a todos os doentes com cir-
rose hepdtica e hipertensao portal candida-
tos a transplante hepatico.

Anemias hemoliticas

A HAP vem sendo referida cada vez mais
frequentemente como doenca associada a
anemias hemoliticas congénitas, drepanoci-
tose e talassémias. Nao hd ainda evidéncia
que suporte o rastreio de HAP neste grupo
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LFT with DLco should be performed. Swan-
Ganz catheterization should be carried out
for confirmation when sPAP >50 mmHg is
detected via echocardiography. In patients
with sPAP >35 mmHg and <50 mmHg,
Swan-Ganz catheterization should be con-
sidered on a patient-by-patient basis and tak-
ing other factors such as symptoms, age, bio-
type and co-morbidities into account.

Connective tissue disease (CTD)

PAH is a frequent complication in scleroder-
ma and as such several authors recommend
an annual screening with echocardiogram
and LFT with CO diffusion (DLco). In other
connective tissue disease screening is only rec-
ommended when there are symptoms?.

Portopulmonary hypertension (PPH)
The rate of PPH in patients who are candi-
dates for liver transplantation is around 4%
and as such echocardiogram screenings
should be performed in all patients with cir-
thosis of the liver and portal hypertension
who are candidates for liver transplanta-
tion?.

Haemolytic anaemia

There is as yet no evidence supporting
screening for PAH in this group. The use of
echocardiogram and lung function tests

with CO diffusion (DLco) should be con-

sidered in symptomatic patients.

HIV infection
PAH is a rare complication in HIV infected
patients (0.5%)3¢ and screening is not indi-
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de doentes. Deve ser ponderado o despiste
com ecocardiograma e provas funcionais
respiratérias com difusio de CO (DLco)

nos doentes sintomaticos.

Infecgao VIH

A HAP ¢ uma complicacio rara nos doentes
infectados com o VIH (0.5%)%* pelo que nio
estd indicado o rastreio no doente assintomati-
co. Na presenca de sintomas sugestivos deve
ser realizado ecocardiograma e provas funcio-
nais respiratérias com difusido de CO (DLco).

Tromboembolismo pulmonar crénico

A hipertensdo pulmonar tromboembdlica
crénica (HPTEC) é uma complicagio rela-
tivamente frequente do tromboembolismo
venoso (3.8% aos 2 anos)?!. O risco é maior
na embolia pulmonar aguda com hiperten-
sao pulmonar. Estes doentes devem repetir
ecocardiograma 6 a 12 semanas apds o even-
to inicial, complementado com cintigrafia e
angioTAC pulmonar quando hd persistén-
cia de sintomas ou HP?.

+ Nao esta indicado o rastreio genético aos
familiares de doentes com HAPI ou HAPF

» Nas doengas com risco para HAP devem ser
pesquisados activamente sinais e sintomas
sugestivos de HP e s6 nesse caso se deve
prosseguir o despiste com ecocardiograma e
PFR com DLco

* Aos doentes com historia de TEP agudo com
HP deve ser efectuada reavaliagdo com ETT 6
a 12 semanas apos o evento inicial

+ Deve ser feito rastreio de HP aos doentes com
doenca hepatica cronica com indicacéo para
transplante hepatico

+ E controverso o rastreio de HP nos doentes
com DTC assintomaticos
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cated in the asymptomatic patient. When
there are symptoms, echocardiogram and
lung function tests with CO diffusion
(DLco) should be performed.

Chronic pulmonary thromboembolism

Chronic thromboembolic pulmonary hy-
pertension (CTEPH) is a relatively fre-
quent complication after venous throm-
boembolism (3.8% at 2 years)?'. The risk is
higher in acute pulmonary embolism with
pulmonary hypertension. These patients
should have repeat echocardiograms 6-12
weeks after the initial event, complement-
ed by scintigraphy and pulmonary CT an-
giogram when symptoms persist or if there

is PH?%2.

+ Genetic screening in families of IPAH or FPAH
patients is not indicated

+ In patients at risk of PAH any signs and
symptoms suggesting PH should be actively
investigated and only then should
echocardiogram and LFT with DLco be
performed for clarification

* In patients with history of acute PTE with PH,
TTE should be repeated 6-12 weeks after the
initial event

+ Screening for PH should be performed in
patients with chronic hepatic disease in whom
liver transplantation is indicated

+ There is no consensus over screening for PH

in patients with asymptomatic CTD

Treatment

General measures

Several circumstances and external agents
which could have a negative impact on the
prognosis of HAP patients have been iden-
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Tratamento

Medidas gerais

Estao identificadas vdrias circunstincias e
agentes externos que podem influenciar ne-
gativamente o progndstico dos doentes com
HAP. As medidas gerais do tratamento da
HAP contemplam estratégias que visam di-
minuir o impacto nocivo desses factores ex-
ternos na evoluc¢io da doenca.

Actividade Fisica

A actividade fisica, necessdria & promogao
da satde cardiovascular, pode agravar a HAP
e provocar sintomas graves como dor tordci-
ca e sincope. Deve ser evitada toda a activi-
dade fisica ou outras situagdes que agravem
a sintomatologia (viagens para grandes alti-
tudes, temperaturas muito elevadas). Estd
contra-indicada a actividade fisica que possa
aumentar de forma abrupta a pressio intra-
-tordcica ou o trabalho cardiaco, como le-
vantar pesos e arrastar objectos pesados.

Gravidez, contracepgiio e terapéutica
hormonal de substitui¢io

O risco de morte materna em grévidas com
HAP ¢ de 30 a 50% e alguns dos firmacos
utilizados no tratamento da HAP podem ser
teratogéneos®. Em caso de gravidez, a doen-
te deve ser informada dos riscos e discutida a
interrupgao voluntdria da gravidez. Se a de-
cisao for de prosseguir, devem ser usadas as
terapéuticas menos tdxicas para o feto, pro-
gramada cesariana electiva e seguimento
conjunto pela equipa obstétrica e de HP. Os
contraceptivos que contém estrogénios au-
mentam o risco de TEV. Os métodos de bar-
reira nio sio completamente seguros, por
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tified. The general measures to be taken in
treating PAH include strategies to decrease
the negative impact these external factors
have on disease course.

Physical activity

Physical activity, necessary for cardiovas-
cular health, could worsen PAH and trig-
ger severe symptoms such as chest pain
and syncope. All physical activity should
be avoided as should other situations
which worsen symptoms, such as travel-
ling at high altitudes, and very high tem-
peratures. Any physical activity which
could abruptly increase intrathoracic pres-
sure or heart workload, such as lifting
weights or carrying heavy objects, is con-
traindicated.

Pregnancy, contraception and hormone
replacement therapy

The risk of maternal death in pregnant
patients with PAH is 30-50% and some
drugs used in PAH treatment could be
teratogenous®. A pregnant patient should
be informed of the risk and medical abor-
tion discussed. If the decision is to go
ahead with the pregnancy, treatment
which is less toxic for the foetus should be
used, an elective caesarean delivery sched-
uled and joint follow-up conducted by
the obstetric and PH teams. Contracep-
tives which contain oestrogen increase the
risk of VTE. Barrier methods are not
completely safe and as such should not be
used as the sole method of contraception.
Using intrauterine devices can trigger va-
sovagal attacks, something generally poor-
ly tolerated by the PH patient. Prepara-
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isso ndo devem ser usados como tinico méto-
do anticoncepcional. A coloca¢io de dispo-
sitivos intra-uterinos pode despertar crises
vaso-vagais, geralmente mal toleradas pela
doente com HP. As preparagdes contendo
unicamente progesterona sio seguras € nio
tém os inconvenientes dos estrogénios. Nio
ha evidéncia para avaliar a seguranca da tera-
péutica hormonal de substitui¢ao na mulher
p6s-menopausica. Nos casos de sintomas in-
tolerdveis pode ponderar-se o seu tratamen-
to, desde que em conjunto com a anticoagu-
lagao oral.

Viagens

Nao h4 estudos que ajudem a determinar a
necessidade de suplementos de O2 durante
as viagens longas de avido em doentes com
HP. Os efeitos fisioldgicos conhecidos da hi-
péxia aconselham a que se faca suplementa-
¢ao aos doentes em CF III e IV e naqueles
com saturagio basal < 92%. Um fluxo de 2
/min serd suficiente para colocar a FiO2
nos valores observados ao nivel do mar. Do
mesmo modo estes doentes nao devem via-
jar sem suplemento de O2 para altitudes
acima dos 1500 a 2000 metros. Os doentes
devem viajar com informacio escrita por-
menorizada da sua doenca, medicacio, cui-
dados especiais e informagao dos centros a
contactar em caso de necessidade.

Suporte psicoldgico

A maioria dos doentes com HP desenvolve
sindromes ansiosos e/ou depressivos agra-
vando a sua qualidade de vida. Sempre que
se justifique, devem ser orientados para
apoio psicoldgico/psiquidtrico especializa-
do. A informagio a fornecer ao doente com
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tions containing only progesterone are
safe and do not have the inconveniences
of oestrogens. There is no documented
evidence evaluating the safety of hormone
replacement therapy in the postmeno-
pausal woman. When there are unbear-
able symptoms it could be considered as
long as it is used jointly with an oral anti-
coagulant.

Travel

There are no studies which assist in deter-
mining the need for supplementary O2 in
PH patients during long-haul flights. The
known physiological effects of hypoxemia
recommend supplementation in patients
in FC III and IV and those with base sat-
uration <92%. A flow of 2 I/min would
be enough to place a PaO2 in the values
seen at sea level. Equally so these patients
should not travel without O2 supplemen-
tation at altitudes above 1500-2000 me-
tres. Patients should travel with detailed
written information on their disease,
medication, special care and information
on the centres to contact in case of an
emergency.

Psychological support

The majority of PH patients develop anxi-
ety and/or depressive symptoms which
worsen their quality of life. If necessary they
should receive specialised psychological/
psychiatric support. The information pro-
vided to PH patients should include several
aspects, many of which are nonmedical, and
it is useful to inform the patient of organised
patient groups/associations.
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HP envolve multiplos aspectos, muitos de-
les ndo médicos, pelo que é de toda a utili-
dade orientar o doente para grupos/associa-
¢oes de doentes organizados.

Infecgoes

Nio existe informagao sobre o risco especi-
fico das infecgbes em doentes com HAP.
Esta doenga cursa com compromisso da
funcio cardiaca e respiratéria, sendo por
isso de prever um risco semelhante ao dos
doentes com insuficiéncia cardfaca esquerda
ou doenga pulmonar. Na preven¢io das in-
fecgoes, deve seguir-se o recomendado para
estas situacoes, incluindo vacinagao anti-
-gripal e anti-pneumocdcica.

Cirurgia electiva

A cirurgia electiva tem um risco aumentado
nos doentes com HP. A hipotensao e a hipo-
volémia sao mal toleradas e a escolha da téc-
nica anestésica deve ter em conta este facto.
Os doentes controlados com terapéutica
oral podem ter necessidade de passar a via
intravenosa ou inalatéria, enquanto nao ti-
verem a via digestiva disponivel. As inter-
vengoes devem ser efectuadas em centros e
por equipas com experiéncia nesta drea.

Medicagées concomitantes

H4 um risco potencial de interac¢oes medi-
camentosas nos doentes com HP Os inibi-
dores do citocromo CYP3A4, tais como o
ketoconazol e a ciclosporina, aumentam os
niveis plasmdticos dos antagonistas dos re-
ceptores da endotelina (ARE), bosentan e
sitaxsentan, estando por isso containdicada a
administra¢io conjunta destas drogas. A co-

RECOMENDACOES PARA A ABORDAGEM CLINICA DO DOENTE COM HIPERTENSAO PULMONAR
Abilio Reis, Nelson Rocha, Rui Barros, Alfredo Martins, Filomena Oliveira, Anténio Nunes Diogo, Anténio Marinho da Silva, Silvia Alvares,

Teresa Shiang, Graga Castro, Ana Agapito

Infections

There is no information on the specific risk
of infections in PAH patients. This disease
affects the heart and lung function and as
such, infections must be prevented in a sim-
ilar manner as they are in patients with left
heart failure or lung disease. Recommenda-
tions are the same as for these situations,
including flu and pneumonia vaccinations.

Elective surgery

Elective surgery carries a higher risk in PH
patients. Hypotension and hypovolemia are
poorly tolerated and the anaesthetic tech-
niques chosen have to take this into account.
Patients managed with oral treatment could
need to change to the iv or inhaled route
when they have no oral route available. Pro-
cedures should be carried out in centres and
by teams experienced in this area.

Concomitant medication

There is a risk of pharmacological interac-
tion in PH patients. Inhibitors of CYP3A4
cytochrome such as ketoconazole and
ciclosporin increase plasma levels of en-
dothelin receptor blockers (ERB) bosentan
and sitaxentan, and as such their adminis-
tration is contraindicated. The co-adminis-
tration of bosentan and glyburide, an oral
antidiabetic agent, is also contraindicated.
Sitaxentan inhibits CYP2C9, meaning co-
administration with warfarin requires a re-
duced dose of the anticoagulant. Sildenafil
citrate is a CYP3A4 substrate and its levels
are increased when co-administered with
inhibitors of that enzyme (erythromycin,
ketoconazole, cimetidine and the inhibitors
of the HIV protease ritanovir and saquino-
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-adminitragio de bosentan e gliburide, um
antidiabético oral, estd também contraindi-
cada. O sitaxsentan inibe o CYP2C9 pelo
que a co-administragdo com varfarina obriga
a uma redugio na dose do anticoagulante. O
sildenafil é um substracto para o CYP3A4 e
os seus niveis estio aumentados quando co-
-administrado com inibidores daquele enzi-
ma (eritromicina, ketoconazol, cimetidina e
os inibidores das proteases do VIH ritanovir
e saquinovir). Os nitratos estdo contraindi-
cados nos doentes medicados com inibidores
da 5-fosfodiaterase. A administragio con-
junta de fdrmacos especificos para a HAP e
de drogas anti-hipertensoras, como os blo-
queadores beta e IECAs, deve ser muito bem
ponderada pelos riscos de hipotensio.

Terapéutica de suporte

Anticoagulagio oral

Devido a baixa reserva cardiaca dos doentes
com HP, um pequeno evento tromboembélico
pode ter efeitos devastadores. Estes doentes
apresentam um risco tromboembdlico elevado
devido 2 dilata¢io das cAmaras cardiacas direi-
tas, 2 eritrocitose secunddria a hipoxemia, a di-
minui¢o da actividade fisica global e 2 implan-
tacao de cateteres vasculares. Estd demonstrado
o beneficio da hipocoagulagao crénica na so-
brevida dos doentes com HAPI“4! sendo
aconselhdvel a hipocoagulagao crénica, na au-
séncia de contra-indicacio formal. O INR re-
comendado ¢ de 1.5 a 2.5. A hipocoagulagio
deve ser suspensa cinco dias antes de qualquer
procedimento invasivo, estando recomendado
nos doentes com risco aumentado de trombose
ou histéria de HPTEC, a hipocoagulagio com
heparinas de baixo peso molecular durante o
periodo de suspensao dos ACO.
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vir). Nitrates are contraindicated in patients
medicated with 5-phosphodiesterase inhibi-
tors. The joint administration of specific
drugs for PAH and antihypertensive drugs
such as betablockers and ACEs should be
carefully considered in view of the risks of
hypotension.

Support treatment

Oral anticoagulation

As pulmonary hypertension patients have a
low cardiac reserve, a small thromboembolic
event could have far-reaching consequences.
These patients are at high thromboembolic
risk due to the dilation of the right heart
chambers, erythrocytosis secondary to hy-
poxemia, decreased overall physical activity
and insertion of vascular catheters. The ben-
efit of chronic hypocoagulation in the sur-
vival of IPAH patients has been shown?®4!
with chronic hypocoagulation recommend-
ed if not formally contraindicated. The rec-
ommended INR is 1.5-2.5. Hypocoagula-
tion should be suspended five days prior to
any invasive procedure, is recommended in
patients at increased risk of thrombosis or
with a history of CPETH, and hypocoagu-
lation with low molecular weight heparins
recommended during the period in which
oral anticoagulants are suspended.

Diuretics

Symptoms and signs of right heart failure
should be managed with diuretics, avoiding
too-rapid decreases or exaggerated volemia.
The patient should have regular monitoring
of his/her weight, liver function and iono-
grams.
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Diuréticos

Os sintomas e sinais de insuficiéncia cardia-
ca direita devem ser controlados com diuré-
ticos, evitando redugoes demasiado rédpidas
ou exageradas da volémia. Deve ser feito um
controle regular do peso do doente, da fun-
¢ao renal e do ionograma.

Oxigénio

A hipoxemia é um potente vasoconstritor pul-
monar que pode agravar a HP. A saturacio de
oxigénio no sangue arterial deve ser mantida
em valores iguais ou superiores a 90% em re-
pouso e durante o esforgo ou outras situagoes
que possam determinar redugio da SatO,. A
hipoxemia nocturna ¢ frequente nos doentes
com HAP, sobretudo nos que apresentam dis-
fungo ventricular direita mais grave, e nao tem
necessariamente relacio com a dessaturacio de
esforco. A suplementagio com O, nio deve in-
terferir de forma negativa nas actividades do
doente pelo que devem ser fornecidas fontes
méveis de oxigénio (O, liquido) quando neces-
séria suplementagio durante o exercicio.

Digoxina

H4 evidéncia de melhoria do débito cardia-
co com a administracio aguda de digoxina
no doente com HP e disfunc¢ao ventricular
direita*?; a sua eficdcia quando administrada
a longo prazo nio estd estudada. Poderd es-
tar indicada nos doentes com taquiarritmias
supraventriculares, pelo seu efeito cronotré-
pico negativo.

Reabilitacio supervisionada
Um trabalho recentemente publicado de-
monstrou uma melhoria da capacidade para
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Oxygen

Hypoxemia is a potent pulmonary vasocon-
strictor which could worsen PH. Saturation
of arterial blood oxygen should be kept at
values of or above 90% at rest and during
exertion or in other situations which could
determine a decrease in SatO,. Nocturnal
hypoxemia is frequent in PAH patients,
particularly those with more severe right
ventricular dysfunction and there is not
necessarily a relationship with desaturation
on exertion. O, supplementation should
not negatively impact on patients’ lives as
patients are given mobile sources of oxygen
(liquid O,) when there is a need for supple-

mentation during exercise.

Digoxin

While there is evidence of improved cardiac
output with administration of digoxin in
the patient with PH and right ventricular
dysfunction®, its efficacy in long-term ad-
ministration has not been studied. Its nega-
tive chronotropic effect could make it indi-
cated for patients with supraventricular
tachyarrhythmias.

Monitored rehabilitation programme

A recently published study showed im-
proved exercise capacity in PAH patients
who underwent a monitored physical reha-
bilitation programme®. Further studies are
needed for this to become a formal recom-
mendation in this area but there is increas-
ingly more evidence that these patients lose
muscle mass as the disease progresses, some-
thing which could be prevented with suit-
able physical rehabilitation programmes.

PORTUGUESA DE PNEUMOLOGIA

Vol XVI Suplemento 4 Julho 2010



RECOMENDAQOES PARA A ABORDAGEM CLINICA DO DOENTE COM HIPERTENSAO PULMONAR
Abilio Reis, Nelson Rocha, Rui Barros, Alfredo Martins, Filomena Oliveira, Anténio Nunes Diogo, Anténio Marinho da Silva, Silvia Alvares,

Teresa Shiang, Graga Castro, Ana Agapito

o exercicio em doentes com HAP que fre-
quentaram um programa de reabilitacio
muscular supervisionada®. Sao necessdrios
mais estudos para que se possa fazer uma re-
comendagao formal nesta drea, mas hd cada
vez mais evidéncia de que estes doentes per-
dem a massa muscular com a progressio da
doenga o que pode ser evitado com progra-
mas de reabilitacio muscular apropriados.

Recomenda-se em todos os doentes com HAP:

+ Evitar esforgos e situagdes que provoquem
sintomas

* Quando controlado, fazer exercicio fisico
aerébico regular e progressivo, limitado pelos
sintomas

+ Vacinagdo anti-pneumocacica e anti-influenza

» Uso de diuréticos para controlo dos sinais e
sintomas de insuficiéncia cardiaca direita

» Estudo de oximetria de esforgo e nocturna

» OLD quando saturagdo de oxigénio no sangue
arterial inferior a 90%.

+ Suplemento de O, durante as viagens de avido
aos doentes com SatO, no limite do normal e
aumento da FiO, nos em OLD

+ Hipocoagulagdo se ndo houver contra-
indicacdes (INR recomendado: 1.5-2.5)

Na mulher com HAP em idade fértil e sexualmente
activa recomenda-se:

» Frequéncia de consulta especializada de
planeamento familiar

» Contracepcao eficaz sem estrogénios

 Interrupcao da gravidez durante o primeiro
trimestre

Tratamento Especifico

A HAP é uma doenca crénica, progressiva
e incurdvel. Nos tltimos 10 anos verificou-
-se contudo uma grande evolucio na com-
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Recommendations for all PAH patients:

+ Avoid exertion and situations which trigger
symptoms

+ When managed, perform regular and
progressive physical aerobic exercise limited
by symptoms

¢ Flu and pneumonia vaccinations

+ Use of diuretics to manage signs and
symptoms of right heart failure

+ Exercise and nocturnal blood gas analysis

+ Long-term oxygen therapy when arterial blood
gas oxygen saturation below 90%

+ Supplementary O, during air travel in patients
with borderline SatO, and increased FiO; in
those on long-term oxygen therapy

+ Hypocoagulation if not contraindicated
(recommended INR 1.5-2.5)

Recommended in the sexually active female PAH
patient in child-bearing years:

+ Frequent specialized family planning
appointments

+ Contraception not containing estrogen

+ Medical abortion during the first trimester

Specific treatment

PAH is a chronic, progressive and incurable
disease. The last ten years have witnessed
great strides in the understanding of the
mechanisms of pulmonary vascular lesion
and the discovery of drugs which bring
about significant improvements in disease
prognosis. Evidence-based recommenda-
tions drafted by various international scien-
tific societies defined standard PAH treat-
ment”?#4, These guidelines further
recommend a great effort in early detection
and treatment, managing these patients in
specialized centres with defined treatment
goals and tight monitoring of the results.
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preensio dos mecanismos da lesao vascular
pulmonar e descoberta de firmacos que
vieram permitir melhorar significativa-
mente o prognéstico da doenga. Recomen-
dagoes baseadas na evidéncia, elaboradas
por vérias sociedades cientificas internacio-
nais, definem hoje o tratamento padrao da
HAP??27444_ Essas recomendacbes aconse-
lham ainda ao investimento na detec¢io e
inicio da terapéutica precoces, ao trata-
mento destes doentes em centros especiali-
zados e a defini¢ao de objectivos do trata-
mento, bem como monitoriza¢io apertada
dos seus resultados. Os doentes com HAP
que nio recebem a terapéutica adequada
tém uma md qualidade de vida e mortali-
dade elevada, compardveis as provocadas
pelas neoplasias malignas. Os doentes com
HAP, tal como qualquer outro grupo de
doentes, devem ter acesso em tempo ttil a
cuidados de satde diferenciados e as tera-
péuticas recomendadas, desde que prescri-
tas segundo as recomendagdes aprovadas.
O tratamento da HAP com fdrmacos vaso-
activos tem como objectivos: 1. alivio dos
sintomas, 2. melhoria da tolerancia ao es-
forgo fisico, 3. aumento da sobrevida e 4.
melhoria da qualidade de vida. A terapéu-
tica disponivel para o tratamento da HAP
compreende dois grupos distintos de fdrma-
cos: 1. Inibidores dos canais de cilcio e 2.
Farmacos vasoactivos especificos.

Inibidores dos canais de cdlcio

O tratamento a longo prazo com altas do-
ses de antagonistas dos canais de célcio
(ACC) parece ser eficaz num pequeno gru-
po de doentes com HAPI. Numa anilise
retrospectiva de 557 doentes, Sitbon e co-
laboradores*®%’, encontraram 70 (12.6%)
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PAH patients who do not receive suitable
treatment have a poor quality of life and
high mortality, comparable to those caused
by malign cancers. PAH patients, just like
any other patient group, should have timely
access to specialist healthcare and recom-
mended treatment, as long as these follow
the approved recommendations.

Treatment of PAH with vasoreactive agents
aims to relieve symptoms, improve exer-
cise capacity, increase survival and im-
prove quality of life. PAH treatment avail-
able falls into two distinct classes of drugs:
calcium channel blockers and specific vaso-
reactive agents.

Calcium channel blockers

Long-term treatment with high doses of cal-
cium channel blockers (CCB) seems to be
effective in a small group of IPAH patients.
In a retrospective analysis of 557 patients,
Sitbon ez al.%7 found that 70 (12.6%) pa-
tients responded positively to AVT and of
these only 38 (6.8%) maintained sustained
response throughout the 12 months of CCB
treatment. Sustained response was taken as
clinical improvement, transition to FC I or
II, hemodynamic improvement and main-
tenance of the values attained in the AVT
with no need for association of specific
treatment. This group of patients had a
more marked positive response in the AVT,
reaching an mPAP of 33+8 mmHg. Dilti-
azem (240-720 mg per day), nifedipine
(120-240 mg per day) and amlodipine be-
sylate (up to 20 mg per day) are the most
frequently used CCB. Verapamil is not rec-
ommended due to its possible negative ino-
tropic effect. The choice of CCB must take

into account heart rate: diltiazem in patients
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doentes que responderam positivamente
ao TVRA; destes s6 38 (6.8%) mantiveram
resposta sustentada aos 12 meses de trata-
mento com ACC. Foi considerada resposta
sustentada a melhoria clinica, passagem
para CF I ou II, hemodinimica e a manu-
tengao dos valores conseguidos no TVRA,
sem necessidade de associagio de terapéu-
tica especifica. Este grupo de doentes tinha
apresentado a resposta positiva mais pro-
nunciada no TVRA, atingindo uma PAPm
de 33+8 mmHg. O Diltiazem (240 a 720
mg por dia), a Nifedipina (120 a 240 mg
por dia) e a Amlodipina (até 20 mg por
dia) tém sido os ACC mais utilizados. O
Verapamil niao estd recomendado devido
ao seu potencial efeito inotrépico negativo.
A selec¢io do ACC deve ter em conta a fre-
quéncia cardiaca, diltiazem nos doentes
com taquicardia e nifedipina ou amlodipi-
na nos doentes com tendéncia a bradicar-
dia. Deve iniciar-se o tratamento pelas do-
ses mais baixas e subir gradualmente até a
dose mdxima tolerada. A hipotensio e os
edemas periféricos sao os efeitos laterais
mais frequentes e limitantes da dose. Os
ACC s6 devem ser introduzidos apds
TVRA e apenas quando este é positivo. O
doente deve ser seguido regularmente e
avaliada a resposta a terapéutica, incluindo
hemodinimica, aos 3 a 6 meses. Se nio sio
atingidos os objectivos do tratamento, CF
I ou Il e melhoria hemodinimica significa-
tiva, devem ser acrescentados firmacos va-
soactivos especificos.

Os ACC s6 estao indicados na HAPI, Fami-
liar ou associada ao uso de anorexiantes. Nas
outras classes clinicas, nomeadamente nas
DTC* e DCC, mesmo com TVRA positi-
vo, nio hd evidéncia de beneficio e podem
ser mal tolerados.
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with tachycardia and nifedipine or amlo-
dipine in patients with a tendency to brady-
cardia. Treatment should be initiated at low
doses which gradually increase up to the
maximum tolerated dose. Hypotension and
peripheral oedema are the most frequently
seen side effects and limit the dose. CCB
should be introduced after AVT and only
when this is positive. The patient must be
followed-up regularly and response to treat-
ment assessed, including hemodynamically
at 3-6 months. If treatment goals have not
been attained — FC I or II and significant
hemodynamic improvement — specific vas-
oreactive agents should be added to the
treatment regimen.

CCB are only indicated in IPAH, familiar
PAH or PAH associated to use of appetite
suppressants. In the other clinical classes,
namely in CTD* and CHD, even with
positive AVT, there is no evidence of benefit
and they may be poorly tolerated.

+ CCB should only be used in patients who have
undergone Swan-Ganz catheterization and
have a positive AVT

+ Response to CCB should be confirmed via
clinical and hemodynamic re-evaluation after
3-6 months of treatment

¢ Only patients with sustained clinical and
hemodynamic improvement should maintain
monotherapy with CCB

Specific vasoreactive drugs

Survival in PAH patients is directly corre-
lated to WHO functional classification, ex-
ercise capacity and hemodynamic parame-
ters. The majority of specific vasoreactive
drugs for PAH, when used in monotherapy,
have proven efficacy in those parameters, as
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* 0Os ACC devem ser utilizados unicamente nos
doentes que foram submetidos a cateterismo
direito e apresentem um TRVA positivo

+ Deve ser confirmada a resposta aos ACC em
reavaliagdo clinica e hemodinamica aos 3a 6
meses de tratamento

+ S0 os doentes que apresentem resposta
clinica e hemodinamica sustentada devem
manter a monoterapia com ACC

Firmacos vasoactivos especificos

A sobrevida dos doentes com HAP estd di-
rectamente relacionada com a classe funcio-
nal da OMS, capacidade para o esforco fisico
e parAmetros hemodindmicos. A maioria dos
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shown in randomised controlled studies.
Table XIV shows those available in Portugal
and their mean daily costs calculated for an
adult weighing 60 kg. There are few com-
parative studies between drugs or classes of
drugs and these are underpowered. As in
other rare diseases, specialized PAH centres
work to develop new drugs and treatments,
promoting and participating in studies with
well-defined endpoints and testing the ef-
fects of combined treatment.

Published expert guidelines®?444, support-
ed by double-blinded randomised con-
trolled studies and open studies analysing
survival, led to the establishing of four levels
of recommendation for using the drugs
available in Portugal.

Tabela XIV - Farmacos vasoactivos especificos disponiveis em Portugal

Classificacao Nome Via de administragdo  Custo Médio Diario*
Prostanoides lloprost inalatoria 157,5 euros
endovenosa 380 euros (3ng/Kg/min)
Treprostinil subcutanea e endovenosa 320 euros (25ng/Kg/min)
Antagonistas dos receptores  Bosentan 62,5mg oral 96,9 euros
da endotelina Bosentan 125mg oral 99,4 euros
Sitaxsentan 100mg oral 99,4 euros
Ambrisentan 5mg oral 94,5 euros
Ambrisentan 10mg oral 189 euros
Inibidores da 5' fosfodiesterase - Sildenafil 60 a 240mg Oral 17,7 -70,7 euros

* Precos fornecidos pelos Servicos Farmacéuticos de um Hospital do SNS em Julho de 2009

Table XIV - Specific vasoreactive drugs available in Portugal

Classification Name route of administration Mean daily cost*
Prostanoids lloprost inhaled 157.5 Euros
iv 380 Euros (3 ng/kg/min)

Treprostinil sc and iv 320 Euros (25 ng/kg/min)
Endothelin receptor blockers Bosentan 62.5 mg oral 96.9 Euros

Bosentan 125 mg oral 99.4 Euros

Sitaxentan 100 mg oral 99.4 Euros

Ambrisentan 5 mg oral 94.5 Euros

Ambrisentan 10 mg oral 189 Euros
5-phosphodiesterase inhibitors  Sildenafil citrate 60-240 mg oral 17.7-70.7 Euros

* Prices supplied by the Pharmaceutical Services of a National Health Service hospital in June 2009
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firmacos vasoactivos especificos para a HAP
(a Tabela XIV mostra os disponiveis em Por-
tugal e os seus custos médios didrios, calcula-
dos para um adulto com peso de 60Kg),
quando usados em monoterapia, tem eficd-
cia demonstrada, naqueles parimetros, em
estudos randomizados e controlados. Os es-
tudos comparativos disponiveis, entre fdr-
macos ou classes de fdrmacos, sio poucos e
com pequeno nimero de doentes. Tal como
nas outras doencas raras, os centros especia-
lizados no tratamento da HAP trabalham no
desenvolvimento de novos firmacos e tera-
péuticas, promovendo e participando em
estudos com endpoints bem definidos, e, nos
dias de hoje, testando sobretudo os efeitos
das associagoes dos farmacos disponiveis, te-
rapéutica combinada.

Seguindo as recomendagdes de peritos pu-
blicadas®?7#4% e suportados nos estudos ran-
domizados controlados duplamente cegos e
em estudos abertos de andlise de sobrevida
publicados até a data, decidimos estabelecer
quatro niveis de recomendagoes de utiliza-
¢ao dos firmacos disponiveis em Portugal.

1. Indicado — Indicagio estabelecida nas re-
comendagdes internacionais e aprovada
pelas agéncias reguladoras;

2. Aceitavel — Considerados pelos peritos
como adequado, com base num pequeno
ndmero de casos publicados, mas com
necessidade de se produzirem mais refe-
réncias;

3. Experimental — Indica¢io nio reconheci-
da nem validada pela comunidade cienti-
fica, podendo ser considerada em ensaios
clinicos bem desenhados e aprovados;

4. Nao recomendado — Indicacio nio reco-
nhecida nem validada pela comunidade
cientifica pelo que ¢ considerada md pritica.
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1. Indicated — Indication established in in-
ternational recommendations and ap-
proved by regulatory bodies;

2. Acceptable — Considered as suitable by
experts based on a small number of cases
published, but needing further referenc-
es;

3. Experimental — Indication neither recog-
nised nor validated by the scientific com-
munity, but may be considered in well-
designed and approved clinical trials;

4. Not recommended — Indication neither
recommended nor validated by the scien-
tific community and as such considered
bad practice.

Prostanoids

Prostacyclins are potent vasodilators with
antithrombotic, antiproliferative and anti-
inflammatory properties®. The vascular le-
sion in PAH is caused by proliferation of
endothelial cells and the smooth muscle of
the small pulmonary vessels and character-
ised by vasoconstriction, thrombosis and
vascular proliferation (plexiform lesion).
Prostacyclin is one of the mediators involved
in the process and a lack of it is associated
with vasoconstriction, thrombosis and vas-
cular proliferation.

Epoprostenol, iloprost and treprostinil are
prostacyclin analogues and can be admin-
istered via continuous iv drip, nebulisa-
tion or sc route. Epoprostenol is the only
prostanoid proven in a randomised pro-
spective study to significantly improve
survival in IPAH patients and its efficacy
in long-term treatments has been shown
in two recent observational studies®®5'. It
is the prostanoid which has been most
used in the treatment of patients in the
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Prostanoides

A prostaciclina é um potente vasodilatador
com propriedades antitrombdticas, antiproli-
ferativas e anti-inflamatdrias®. A lesao vascu-
lar da HAP ¢ provocada pela proliferagao da
célula endotelial e muscular lisa dos peque-
nos vasos pulmonares e caracteriza-se por va-
soconstri¢do, trombose e proliferagio vascu-
lar (lesoes plexiformes). A prostaciclina ¢ um
dos mediadores envolvidos neste processo e o
seu deficite parece estar associado a vasocons-
trigao, trombose e proliferagio vascular.

O epoprostenol, iloprost e treprostinil sao andlo-
gos da prostaciclina e podem ser administrados
em perfusio endovenosa continua, por nebuliza-
4o ou por via subcutinea. O epoprostenol é o
tnico prostanoide que demonstrou melhorar
significativamente a sobrevida de doentes com
HAPI num estudo prospectivo randomizado e a
sua eficdcia em tratamentos longos foi demons-
trada em dois estudos observacionais recentes’®S!.
E o prostanoide com mais doentes tratados nos
EUA e na Europa, mas nio estd disponivel em
Portugal. Em solugio é quimicamente instével e
tem semivida curta, ao contrario dos restantes
prostanoides que sio quimicamente estdveis e
apresentam semividas plasmdticas mais longas

(Tabela XV).

Tabela XV - Diferencas entre alguns prostanoides
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USA and Europe, but is not available in
Portugal. It is chemically unstable in solu-
tion and has a short half-life, unlike the
remaining prostanoids which are chemi-
cally stable and have longer plasmatic half-
lives (Table XV).

Iloprost’s efficacy in treating PAH when
administered intermittently via the in-
haled route was shown in a double-blind-
ed randomised controlled multicentre
study®?. It is a prostanoid with greater sta-
bility than epoprostenol, meaning there is
no need for a daily preparation of solu-
tion. It has a longer half-life and is used in
continuous drip with enough evidence
available to recommend its use in class IV
patients.

Treprostinil’s efficacy was proven in the
largest double-blinded randomised multi-
centre study performed in this area®. Re-
cent observational and retrospective studies
suggest clinical improvement and survival
advantages in administering sc trepros-
tinil>>%. Studies are currently underway
into evaluating the efficacy and safety of
treprostinil in iv drip, inhaled and oral. It is
available in continuous sc and iv drip ad-
ministration route.

Nome comercial Via de administragdo Estabilidade Semivida Plasmatica

Epoprostenol Ndo disponivel Perfusdo continua ev 12 a 24 horas < 3ab minutos
lloprost Ventav?s® N(ibulizagﬁo Estzflvel .

llomedin® Perfuséo continua ev Estavel ~ 30 minutos
Treprostinil Remodulin® Perfusdo continua sc ou ev Estavel < 4,5 horas

Table XV - Differences between some prostanoids
Commercial name Route of administration Stability Plasmatic half-life

Epoprostenol Not available Continuous iv drip 12-24 hrs < 3-5 minutes
lloprost Ventav?s® Ngbulisat_ion _ Stable .

llomedin® Continuous iv drip Stable ~ 30 minutes
Treprostinil Remodulin® Continuous sc or iv drip Stable <45hrs

PORTUGUESA DE PNEUMOLOGIA

Vol XVI Suplemento 4 Julho 2010



RECOMENDAQOES PARA A ABORDAGEM CLINICA DO DOENTE COM HIPERTENSAO PULMONAR
Abilio Reis, Nelson Rocha, Rui Barros, Alfredo Martins, Filomena Oliveira, Anténio Nunes Diogo, Anténio Marinho da Silva, Silvia Alvares,

Teresa Shiang, Graga Castro, Ana Agapito

A eficécia do Iloprost administrado de for-
ma intermitente por via inalatdria no trata-
mento da HAP ficou demonstrada num es-
tudo multicéntrico randomizado controlado
duplamente cego®. Sendo um prostanoide
com maior estabilidade que o epoprostenol,
o que evita a necessidade de preparagio did-
ria da solu¢do, e maior semivida, passou a
ser utilizado em perfusio continua havendo
hoje evidéncia suficiente para a sua reco-
mendac¢io em doentes em classe IV 5.

A eficdcia do treprostinil ficou demonstrada
no maior estudo multricéntrico randomiza-
do, duplamente cego realizado nesta drea*.
Estudos observacionais e rectrospectivos re-
centes sugerem melhoria clinica e vantagem
na sobrevida com administracio de trepros-
tinil por via subcutdnea®>*¢. Estao a decorrer
estudos de avaliacio de eficdcia e seguranca
do treprostinil em perfusao endovenosa, por
inalagao e por via oral. Estd disponivel para
administra¢do em perfusio continua por via
subcutinea ou endovenosa.

As doses de prostanoides devem ser regula-
das em crescendo. Nio existe um limite su-
perior de dose bem definido, sendo esta para
cada doente limitada pelos efeitos secundd-
rios (cefaleias, nduseas, vémitos, dores man-
dibulares e nos membros inferiores). Os do-
entes tém que ser capazes de lidar com
nebulizagbes frequentes e com os dispositi-
vos da perfusdo continua. Nos doentes com
catéter venoso central existe risco de infecgao
local e sépsis. Além do critério clinico, pe-
sam na decisdo sobre a forma de administra-
¢ao dos prostanoides, a complexidade dos
sistemas de administracio, aceitabilidade do
doente e a sua condi¢io sécio-familiar.

O aumento gradual, ao longo de semanas,
da dose dos prostanoides administrados por
via endovenosa ou subcutinea, favorece as

REVISTA PORTUGUESA DE

Prostanoid should be given in controlled in-
creasing doses. There is no well-defined up-
per limit to the dose. It is limited in each
patient by the side effects (headaches, nau-
sea, vomiting, pains in the jaw and the low-
er limbs). Patients must be able to manage
frequent nebulisation and the continuous
drip devices. Patients with central lines have
increased risk of local infection and sepsis.
In addition to clinical criteria, the complex-
ity of the administration routes, patient
compliance and socio-familiar circumstanc-
es are determinant factors in the decision
process.

Gradual increase in iv or sc administration
of prostanoids over the course of weeks fa-
vours individual adaptive changes with he-
modynamic advantages and better manage-
ment of systemic side effects. The following
doses are recommended:

> Inhaled iloprost — 20 pg — 6-9 inhalations
per day

» iv iloprost — Initial dose 0.5 ng/kg/min.
Taper the dose over the course of weeks
depending on clinical goals and side ef-
fects until the minimum efficacious dose
is attained (usually = 3 ng/kg/min)

» sc (or iv) treprostinil — Initial dose 1.25
ng/kg/min (if there are systemic side ef-
fects decrease to 0.65 ng/kg/min); in the
first 4 weeks increase <1.25 ng/kg/min;
then increase 2.5 ng/kg/min. There is not
much experience with doses over 40 ng/

kg/min.

Endothelin 1 receptor blockers

Endothelin 1 (ET-1) is a potent vasocon-
strictor which induces proliferation of the
endothelial cells and the smooth muscles
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PNEUMOLOGIA

S 55



S 56

REVISTA

alteracoes individuais adaptativas com van-
tagens hemodinimicas e melhor controle
dosefeitos secunddrios sistémicos. Recomen-
dam-se as dosagens seguintes:

» Iloprost inalado — 20 pg — 6 a 9 inalacoes
por dia

» Iloprost endovenoso — Dose inicial de 0,5
ng/Kg/min. Titular a dose ao longo de
semanas conforme os objectivos clinicos
e os efeitos secunddrios até a dose minima
eficaz (geralmente ~ 3 ng/Kg/min)

» Treprostinil subcutidneo (ou endovenoso)
— Dose inicial de 1,25 ng/Kg/min (se
efeitos secunddrios sistémicos reduzir
para 0,65 ng/Kg/min.); nas primeiras 4
semanas aumentar < 1,25 ng/Kg/min.;
depois aumentar 2,5 ng/Kg/min. Existe
pouca experiéncia com doses superiores a

40 ng/Kg/min.

Antagonistas dos receptores da endotelina 1

A endotelina 1 (ET-1) é um potente vasocons-
tritor que induz proliferagio das células endo-
teliais e musculares lisas da parede vascular pul-
monar. Os doentes com HAP apresentam
niveis aumentados de ET-1 e quanto mais ele-
vados forem esses niveis, maior é a gravidade da
doenca e menor a sobrevida®”. Sio conhecidos
dois tipos de receptores da ET-1: os receptores
A (ET,), os principais responsiveis pela vaso-
constri¢ao, e os receptores B (ETg), que pro-
movem a remogio da ET-1 da circulagio e po-
dem favorecer a vasodilatagio. O Bosentan,
antagonista nao selectivo dos receptores A e B
da ET-1, o Sitaxsentan, antagonista selectivo
dos receptores A da ET-1, e o Ambrisentan,
antagonista com selectividade preferencial para
os receptores A da ET-1, sao os ARE disponi-
veis em Portugal. Os trés firmacos sdo admi-
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of the pulmonary vascular wall. Patients
with PAH have increased ET-1 levels and
the higher these levels, the greater the se-
verity of the disease and the less the sur-
vival’”. Two types of ET-1 receptor are
known: the A receptors (ET,), the main
receptors responsible for vasoconstriction,
and the B receptors (ETg), which promote
removal of ET-1 from the circulation and
can favour vasodilatation. Bosentan, non-
selective blocker of the ET-1 A and B re-
ceptors, sitaxentan, selective blocker of the
ET-1 A receptors, and ambrisentan, block-
er with preferential selectivity for the ET-1
A receptors, are the ERB available in Por-
tugal. These three drugs are administered
orally and have proven efficacious in treat-
ing PAH, as seen in various randomised
studies with clinical and hemodynamic
endpoints. Bosentan was the first drug of
this group and the one with a larger num-
ber of studies and patients treated. It is the
only one with long-term safety studies®®
and has directed studies and proven effi-
cacy in several PAH Group 1 and 4 sub-
groups®*4 and in all age groups, including
children. It is the only ERB approved for
paediatric use®. Further, it is the only ERB
with RCS proven efficacy in FC II pa-
tients®. Sitaxentan®® and ambrisentan®7°
have also been studied in RCS which have
shown long-term maintained efficacy in
patients with IPAH and PAH associated to
CTD. A small number of patients with
CHD were included in the sitaxentan trials
and a small number of patients with PAH
associated to HIV infection were included
in the ambrisentan trials. Evaluations into
both drugs’ safety profile are currently un-
derway. Those studies show less hepatoxic-
ity in both in relation to bosentan, while
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Recomendagao:

Tabela XVI - IndicagBes dos prostanoides no tratamento da HAP em Portugal

Nivel recomendacéo lloprost e.v. Treprostinil s.c. (ou e.v.) lloprost inalado
Indicado HAPI; HAPF; HAPDTC; HAP  HAPI; HAPF; HAPDTC; HAP  HAPI; HAPF; HAPDTC; HAP
associada a farmacos ou associada a farmacos ou associada a farmacos ou
toxicos toxicos toxicos
CFlll ou IV CF Il ou IV CF Il
Aceitavel HAP em cardiopatias HAP em cardiopatias HAP em cardiopatias
congénitas e VIH; HPTEC ndo congénitas, VIH; HPFTEC ndo  congénitas, VIH; HPTEC néo
cirtrgica ou ¢/ HP residual cirGrgica ou ¢/ HP residual cirGrgica ou ¢/ HP residual
apos cirurgia; HTPP em apos cirurgia; HTPP em apos cirurgia CF 1l
candidatos a TH candidatos a TH Qualquer HAP em CF IV
CFlll ou IV CF Il ou IV HTPP
Experimental Doenga veno-oclusiva e hemangiomatose capilar pulmonar®@
Na&o recomendado Qualquer HPem CF l el

HP associada a cardiopatia esquerda
HP associada a doengas respiratorias
@ Apenas em centros especializados e enquanto aguarda transplante pulmonar. Risco de edema agudo do pulméo

Recommendations:

Table XVI - Indications for prostanoids in the treatment of PAH in Portugal

Recommended level iv iloprost sc (or iv) treprostinil Inhaled iloprost
Indicated IPAH; FPAH; CTDPAH; PAH IPAH; FPAH; CTDPAH; PAH IPAH; FPAH; CTDPAH; PAH
associated to drugs or toxins  associated to drugs or toxins  associated to drugs or toxins
FC lll or IV FC Il or IV FCIlI
Acceptable PAH in congenital cardiopathies PAH in congenital cardiopathies PAH in congenital cardiopa-

and HIV; nonsurgical CETPH or and HIV; nonsurgical CETPH or  thies and HIV; nonsurgical
with residual PH after surgery;  with residual PH after surgery;  CETPH or with residual PH

PPH in candidates for liver PPH in candidates for liver after surgery FC Il
transplantation transplantation Any PAH in FC IV
FClll or IV FC Il or IV PPH
Experimental Veno-occlusive disease and pulmonary capillary hemangiomatosis ©
Not recommended Any PHin FC I and Il

PH associated to left cardiopathy
PH associated to respiratory diseases
@ Only in specialised centres and while awaiting lung transplantation. Risk of acute oedema of the lung

nistrados por via oral e demonstraram ser efica- ~ all could have hepatic toxicity and as such
zes no tratamento da HAP em vdrios estudos  are contraindicated in patients with mod-
randomizados e nao randomizados com end-  erate to severe liver disease. Monitoring of
poinis clinicos e hemodinimicos. O Bosentan  liver function and monthly transaminases
foi o primeiro firmaco deste grupo e é o que  level is recommended during treatment
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Tabela XVII - Indicagées dos ARE no tratamento da HAP em Portugal

Nivel Bosentan oral Sitaxsentan oral Ambrisentan oral
recomendacdo  (Tracleer®) (Thelin®) (Volibris®)
Indicado HAPI; HAPF; HAP associada: ~ HAPI; HAPF; HAP associada: ~ HAPI; HAPF; HAP associada:
a farmacos ou toxicos; a farmacos ou toxicos; a farmacos ou toxicos;
Doenga do Tecido Conjuntivo;  Doenga do Tecido Conjuntivo  Doenga do Tecido Conjuntivo
Cardiopatias congénitas; sem Ulceras cutaneas; sem Ulceras cutaneas;
Infecgdo VIH; CF 1l CFlloulll
HPTEC
CFlloull
Aceitavel Qualquer HAP em CF IV HAPI; HAPF; HAP associada: ~ HAPI; HAPF; HAP associada:
a farmacos ou toxicos; a farmacos ou toxicos;
Doenca do Tecido Conjuntivo  Doenga do Tecido Conjuntivo
sem Ulceras cutaneas; sem Ulceras cutaneas;
CFll CFIvV
HAPI; HAPF; HAP associada:
a farmacos ou toxicos;
Doenca do Tecido Conjuntivo
sem Ulceras cutaneas;
CFIV
Experimental Doenga veno-oclusiva e hemangiomatose capilar pulmonar®@

HTPP ChildAe B

HP desproporcionada (PAPm>40 mmHg) na fibrose pulmonar
HP associada a cardiopatia esquerda, viabilidade p/ transplante cardiaco e peri-operatorio de

cirurgia cardiaca

N&o recomendado Qualquer HAP em CF | Qualquer HAP em CF | Qualquer HAP em CF |
HP associada a cardiopatia HP associada a cardiopatia HP associada a cardiopatia
esquerda esquerda esquerda

HP associada a doengas
respiratorias ¢/ PAPm < 40
mmHg

HTPP Child C

HP associada a doengas
respiratdrias ¢/ PAPm < 40
mmHg

HTPP Child C

HP associada a doencas
respiratorias ¢/ PAPm < 40
mmHg

HTPP Child C

REVISTA

@ Apenas em centros especializados e enquanto aguarda transplante pulmonar. Risco de edema agudo do pulmé&o.

tem maior numero de estudos e de doentes tra-
tados. E o tnico com estudos de seguranca a
longo prazo®® e tem estudos dirigidos e com-
provando eficdcia em vérios subgrupos de HAP
do Grupo 1 e 496061626364 em todas as idades,
incluindo criangas. E o tinico aprovado em pe-
diatria®. E ainda o Gnico ARE com ECR com-

provando a eficdcia em doentes em CF I1%. O

PORTUGUESA DE

with ERB. The dose should be decreased
or treatment suspended if changes occur.
Increases in transaminases up to three
times the norm (8% of cases) are revers-
ible. The risk of hepatoxicity is increased
when ERB are used in association with
glibenclamide. Interaction with oral con-
traceptives reduces the latter’s efficacy and
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Recommendations:

Table XVII - Indications for ERB in the treatment of PAH in Portugal

Recommended Oral bosentan Oral sitaxentan Oral ambrisentan

level (Tracleer®) (Thelin®) (Volibris®)

Indicated IPAH; FPAH; PAH associated ~ IPAH; FPAH; PAH associated ~ IPAH; FPAH; PAH associated
to drugs or toxins; connective  to drugs or toxins; connective  to drugs or toxins; connective
tissue disease; tissue disease with no skin tissue disease with no skin
congenital cardiopathies; ulcers; ulcers;

HIV infection; FCI
CTEPH FC Il or I
FC Il or I
Acceptable Any PAH in FC IV IPAH; FPAH; PAH associated  |PAH; FPAH; PAH associated

to drugs or toxins; connective
tissue disease with no skin
ulcers;

FCIl

IPAH; FPAH; PAH associated
to drugs or toxins; connective
tissue disease with no skin
ulcers;

FCIV

to drugs or toxins; connective
tissue disease with no skin
ulcers;

FCIV

Experimental
PPH Child Aand B

Disproportionate PH (mPAP>40 mmHg) in pulmonary fibrosis
PH associated to left cardiopathy, viability for heart transplantation and perioperatory heart surgery

PH

Veno-occlusive disease and pulmonary capillary hemangiomatosis @

Not recommended Any PAH in FC |
PH associated to left
cardiopathy
PH associated to respiratory
diseases with mPAP < 40
mmHg
PPH Child C

Any PAHInFC |

PH associated to left
cardiopathy

PH associated to respiratory
diseases with mPAP < 40
mmHg

PPH Child C

Any PAHin FC |

PH associated to left
cardiopathy

PH associated to respiratory
diseases with mPAP < 40
mmHg

PPH Child C

@ Only in specialised centres and while awaiting lung transplantation. Risk of acute oedema of the lung

Sitaxsentan®-%8 ¢ 0 Ambrisentan®®7°foram tam-
bém estudados em ECR que comprovaram
eficdcia mantida a longo prazo em doentes com
HAPI e HAP associada a DTC. Nos estudos
com o Sitaxsentan foram ainda incluidos um
pequeno nimero de doentes com DCC e nos
do Ambrisentan foi incluido um pequeno nu-
mero de doentes com HAP associada 4 infec-

REVISTA PORTUG

they have teratogenous effects, making
them contraindicated in pregnancy. Preg-
nancy should be ruled out before begin-
ning treatment. Sitaxentan interferes with
the metabolism of oral anticoagulants,
causing lengthened coagulation times, thus
requiring a significant reduction in antico-
agulant doses and strict monitoring of INR
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¢do pelo VIH. Estd em curso a avaliagio do
perfil de seguranca de ambos. Naqueles estudos
houve uma menor incidéncia de hepatotoxici-
dade de ambos em relacio ao Bosentan, contu-
do todos eles podem ter toxicidade hepdtica
pelo que estdo contra-indicados em doentes
com doenga hepética moderada a grave. E re-
comendada vigilancia da fun¢io hepdtica e do-
seamento das transaminases mensalmente du-
rante o tratamento com os ARE, devendo ser
reduzida a dose ou interrompido o tratamento
no caso de surgirem alteracoes. As elevagoes das
transaminases até trés vezes o normal (8% dos
casos) sao reversiveis. O risco de hepatoxicida-
de estd aumentado quando usados associados a
glibenclamida. Interagem com os contracepti-
vos orais, reduzindo a sua eficicia, e tém efeitos
teratogéneos pelo que estdo contra-indicados
na gravidez, devendo esta ser excluida antes do
inicio do tratamento. O Sitaxsentan interfere
com o metabolismo dos anticoagulantes orais
provocando alongamento dos tempos de coa-
gulacio, obrigando a redugio significativa das
doses do anticoagulante e controle apertado do
INR nos primeiros meses de tratamento. O
Bosentan ¢ administrado por via oral, no pri-
meiro més na dose de 62,5 mg de 12 em 12
horas, passando a 125 mg de 12 em 12 horas se
nio surgir alteragao da bioquimica hepdtica. A
dose recomendada para o Sitaxsentan e Ambri-
sentan ¢ de 100 e 5 mg, respectivamente, por
dia em toma tunica didria, ambos administra-
dos por via oral.

Inibidores da 5 fosfodiesterase

As fosfodiesterases sao enzimas que inactivam
a guanosina monofosfato ciclica (cGMP) que
serve de segundo mensageiro do 6xido nitri-
co. Os inibidores selectivos da fosfodiesterase
do tipo 5 aumentam os niveis de cGMP, pro-
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in the first months of treatment. Bosentan
is administered orally. In the first months
the dose is 62.5 mg every 12 hours, chang-
ing to 125 mg every 12 hours if there is no
change in hepatic biochemistry. The rec-
ommended doses of sitaxentan and am-
brisentan are 100 and 5 mg, respectively,
in a single daily dose, both administered
orally.

5-phosphodiesterase inhibitors
Phosphodiesterase are enzymes which deac-
tivate cyclic guanosine monophosphate
(cGMP), second messengers of nitric oxide.
Selective  5-phosphodiesterase inhibitors
increase cGMP levels, promoting vasodila-
tion mediated by nitric oxide. Sildenafil’s
efficacy was confirmed in a randomised
study’! and its maintained long-term effi-
cacy has been confirmed in an open obser-
vational study’2. The doses used in the first
study were 20, 40 and 80 mg, with an im-
proved exercise capacity seen at all dosages,
but efficacy in improving hemodynamic
parameters seen only at the 80 mg dose. It
is a well-tolerated drug which does not re-
quire monitoring of laboratory data. The
most frequently seen side effects are head-
aches and dyspnea and more rarely hy-
potension and changes in vision and per-
ception of colour when administered at
high doses. Association with treatment with
nitrates could cause severe hypotension.
The initial reccommended dose is 20 mg ev-
ery 8 hours orally.

Follow-up
Patients with PAH need strict monitoring
by a team at their local Health Centre or
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Tabela XVIII - Indicagdes dos inibidores da 5’ fosfodiesterase no tratamento da HAP em Portugal

Nivel recomendagdo Sildenafil oral (Revatio®)
Indicado HAPI; HAPF; HAP associada:
a farmacos ou toxicos;
Doenca do Tecido Conjuntivo sem Ulceras cutaneas;
em CF Il
Aceitavel HAPI; HAPF; HAP associada:
a farmacos ou toxicos;
Doenca do Tecido Conjuntivo sem Ulceras cutaneas;
CFll
HAP em VIH; HPTEC né&o cirtrgica ou ¢/ HP residual apds cirurgia
em CFllelll
Qualquer HP em CF IV
Experimental Doenga veno-oclusiva e hemangiomatose capilar pulmonar®
HTPP
HP desproporcionada (PAPm > 40 mmHg) na fibrose pulmonar e DPOC
HP secundaria a cardiopatia esquerda, viabilidade p/ transplante cardiaco e peri-operatorio de
cirurgia cardiaca
N&o recomendado Qualquer HP em CF |
HP associada a doencas respiratorias ¢/ PmAP < 40 mmHg

@ Apenas em centros especializados e enquanto aguarda transplante pulmonar. Risco de edema agudo do pulmao.

Recommendations:

Table XVIII - Indications for 5-phosphodiesterase inhibitors in the treatment of PAH in Portugal

Recommended level Oral sildenafil (Revatio®)
IPAH; FPAH; PAH associated to drugs or toxins; connective tissue disease with no skin ulcers;

Indicated inEC Il
IPAH; FPAH; PAH associated to drugs or toxins; connective tissue disease with no skin ulcers;
FCII
Acceptable PAH_in HI\_/; nonsurgical CTEPH
or with residual PH after surgery
in FC Il'and Ill
Any PH in FC IV
Veno-occlusive disease and pulmonary capillary hemangiomatosis @
PPH
Experimental Disproportionate PH (mPAP > 40 mmHg) in pulmonary fibrosis and COPD
PH associated to left cardiopathy, viability for heart transplantation and perioperatory heart
surgery PH
Any PHin FC |

Notrecommended PH associated to respiratory diseases with mPAP < 40 mmHg

@ Only in specialised centres and while awaiting lung transplantation. Risk of acute oedema of the lung
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movendo a vasodilatagio mediada pelo éxido
nitrico. A eficdcia do Sildenafil foi confirma-
da num estudo randomizado’!, tendo-se veri-
ficado, num estudo observacional aberto, a
manutencio da sua eficicia a longo prazo’.
As doses utilizadas no primeiro estudo foram
de 20, 40 e 80 mg, tendo-se verificado me-
lhoria da capacidade para o exercicio com
todas as dosagens, mas s6 a dose de 80 mg foi
eficaz na melhoria dos parimetros hemodi-
namicos. E um firmaco bem tolerado e que
nao obriga a monitorizagao de dados labora-
toriais, sendo os efeitos secunddrios mais fre-
quentes as cefaleias e a dispepsia e mais rara-
mente hipotensio e alteragdes da visio e
percepgdo da cor, quando administrado em
doses altas. A associagio ao tratamento com
nitratos pode provocar hipotensao grave.

A dose inicial recomendada é de 20 mg de 8
em 8 horas por via oral.

Seguimento

Os doentes com HAP devem ter uma vigi-
lancia apertada pela equipa de satide da sua
area de residéncia, no Centro de Satde ou
no Hospital, e pela equipa de um centro de
referéncia de HAP. A vigilancia efectuada
pela equipa de satide da drea de residéncia
deve cumprir os objectivos seguintes:

1. Garantir o cumprimento das medidas
gerais recomendadas, contactando o
centro de referéncia sempre que consi-
derado adequado

2. Quando necessério e se por qualquer mo-
tivo o doente ndo o possa fazer, estabele-
cer a ligacdo com o centro de referéncia

Apbs o inicio do tratamento, o plano de se-
guimento dos doentes no centro de referén-
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hospital and by a team at a PAH referral
centre. The follow-up performed by the lo-
cal healthcare centre team should meet the
following goals:

Ensure compliance with the overall mea-
sures recommended

Contacting the referral centre whenever
necessary and if for any reason the patient
cannot contact the referral centre after be-
ginning treatment.

The patient’s follow-up plan at the PH re-
ferral centre depends on the type of PH, the
patient’s clinical situation, the type of treat-
ment prescribed and response to this. The
follow-up performed by the referral centre
team has the following goals:

To evaluate response to treatment

To prevent and treat complications of the
disease or its treatment

Early detection of clinical worsening

To change the treatment according to dis-
ease progress.

It is recommended that the first evaluation
after beginning or changing treatment is
made at three months as it has been proven
that for the majority of drugs used, the re-
sponse seen in the first three months of
treatment predicts long-term progress. The
following visits should be defined in line
with the patient’s clinical state and disease
progress. The recommendations presented

in Table XIX are just a guideline.

Treatment by goals and
combined therapy

The values of some pretreatment clinical
variables (WHO functional classification,
distance walked in the 6MWT, minimum
oxygen consumption and maximum sys-
temic blood pressure in cardiorespiratory
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Tabela XIX — Seguimento no centro de referéncia de HAP

Actos Periodicidade

Sintomas (classe funcional) Aos 3 meses e depois de 3 em 3 ou de 6 em 6 meses
Exame Fisico

Teste de 6 minutos de marcha Aos 3 meses e depois de 3 em 3 ou de 6 em 6 meses
Radiografia de torax e ECG 6 em 6 meses

Hemograma e hioquimica do sangue c/ pro-BNP 6 em 6 meses

Enzimas hepéticas nos doentes medicados ¢/ ARE Mensalmente

Ecocardiograma

6 em6oul2em 12 meses

Estudo hemodinmico (cateterismo direito)

Inicial, aos 3 a 6 meses e depois anualm/

Prova de esforco cardiopulmonar em doentes nas classes
funcionais | e II, ou ¢/ distancia percorrida no TSMM > 450
metros ou > 80% do esperado

6 em6ou 12 em 12 meses

Table XIX - Follow-up in the PAH referral centre

Steps

Timing

Symptoms (functional classification)
Physical examination

At 3 months and afterwards every 3 or every 6 months

The six-minute walk test

At 3 months and afterwards every 3 or every 6 months

Chest X-ray and ECG

Every 6 months

Complete blood count and biochemistry with proBNP

Every 6 months

Hepatic enzymes in patients medicated with ERA

Monthly

Echocardiogram

Every 3 months or every 6 months

Hemodynamic study (Swan-Ganz catheterization)

Initially at 3-6 months and after annually

Cardiopulmonary stress test in patients in functional class |
and 1, or with distance walked in the 6MWT > 450 metres
or > 80% of that predicted

Every 6 months or every 12 months

cia de HP depende do tipo de HP, da situa-
¢ao clinica do doente, do tipo de terapéutica
instituida e da resposta 2 mesma. A vigilan-
cia efectuada no centro de referéncia tem os
seguintes objectivos:

1. Avaliar a resposta a terapéutica
Prevenir e tratar complicagdes da doen-
ca e do tratamento

3. Detectar precocemente o agravamento
clinico

4. Alterar a terapéutica de acordo com a
evolugao

REVISTA PORTUG

exercise) and hemodynamic response in the
first three months of treatment have been
identified as strong predictors of prognosis.
The cut-offs of these individual values and
the parameters for evaluating response to
treatment in PAH are ill defined. Lack of
response should be seen as a situation in
which there is clinical worsening after be-
ginning treatment.

In cases of nonresponse or response consid-
ered unsatisfactory, treatment should be
changed at the decision of the referral centre
in line with established recommendations
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Recomenda-se que a primeira avaliagio apds
o inicio ou a modifica¢do da terapéutica se
faga aos trés meses, jd que estd provado, para
a maioria dos firmacos utilizados, que a res-
posta observada nos primeiros trés meses de
tratamento ¢ preditiva da evolugio a longo
prazo. As visitas seguintes devem ser defini-
das de acordo com o estado clinico do doen-
te e com a sua evolucio. As recomendacoes
da Tabela XIX servem apenas de orientagio.

Tratamento por objectivos

e terapéutica combinada

Estao identificados os valores de algumas va-
ridveis clinicas pré-tratamento (classe funcio-
nal da OMS, distancia percorrida no TSMM,
consumo mdximo de oxigénio e TA sistélica
mdxima no exercicio cardio-respiratério) e de
resposta_hemodinimicas aos trés meses de
tratamento, como fortes predictores de prog-
néstico. Contudo, nio estao definidos os cuz-
-offs desses valores e dos parAmetros de avalia-
¢ao de resposta ao tratamento da HAP, nio
sendo por isso possivel determinar com ob-
jectividade uma boa resposta, uma resposta
satisfatéria ou uma resposta insuficiente.
Deve entender-se por nio resposta uma situ-
agio em que se verifique agravamento clinico
progressivo apds o inicio do tratamento.

Em caso de nio resposta ou de resposta con-
siderada nio satisfatdria a terapéutica deve
ser alterada, por decisao do centro de refe-
réncia, de acordo com as recomendacoes
estabelecidas ¢ com o estado do conheci-
mento cientifico actual.

Explorando as interac¢oes moleculares dos
trés grupos de fdrmacos disponiveis para o
tratamento da HAP, ¢ previsivel que exista
uma acgio sinérgica entre eles. E possivel
que a sua associa¢ao melhore a eficdcia te-
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and the level of current scientific knowl-
edge.

In exploring the molecular interactions of
the three classes of drugs available for PAH
treatment, synergic action among them is
predictable. It is likely that association im-
proves treatment efficacy and minimises
risks of toxicity by increase of individual
dose. There are four possible combinations:

1. ERB and prostanoid

2. ERB and 5-phosphodiesterase inhibitor

3. 5-phosphodiesterase inhibitor and pros-
tanoid

4. Combination of three drugs of different
groups.

There is already evidence demonstrating ad-
vantage in using combined treatment”. It is
not yet enough to allow specific recommen-
dations to guide clinical practice for situa-
tions in which monotherapy fails.

Thus, and through the use of well-defined
treatment or investigation protocols with
well-defined endpoints, referral centres can
use combined treatment of two or more
drugs to treat PAH, taking into account
clinical severity, disease progression and
thorough understanding of the drugs’ thera-
peutic action, type of synergy and side ef-
fects. Treatment decisions should be made
and adjusted in line with predefined goals.

Septostomy

The idea that patients with PAH who have
patent foramen ovale present greater sur-
vival supports the concept of septostomy in
PAH treatment. Creating a right to left
atrial shunt makes possible right ventricle
decompression, increase left ventricle pre-
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rapéutica e minimize os riscos de toxicida-
de por aumento da dose individual. Exis-
tem quatro combinagdes possiveis:

ARE e prostanoide

ARE e inibidor da 5’ fosfodiesterase

3. Inibidor da 5’ fosfodiesterase e prosta-
noide

N —

4. Combinagio de trés firmacos de grupos
diferentes

Havendo j4 alguma evidéncia que demonstra
vantagem no recurso a terapéutica combina-
da’, ela nao ¢ ainda suficiente para permitir
que se estabelecam recomendagoes especifi-
cas orientadoras da prética clinica para as si-
tuagbes em que a monoterapia falhou.
Assim e mediante a utilizagio de protocolos
de tratamento ou de investiga¢iao bem dese-
nhados, com end points bem definidos, os
centros de referéncia podem recorrer a tera-
péuticas combinadas de dois ou mais fdrma-
cos para o tratamento da HAP, tendo em
conta a gravidade clinica, a evolugao da do-
enca e o bom conhecimento dos fidrmacos
quanto a sua acgdo terapéutica, tipo de si-
nergia e efeitos secunddrios. As decisoes te-
rapéuticas devem ser tomadas e reajustadas
de acordo com objectivos pré-definidos.

Septostomia auricular

A constatagao de que os doentes com HAP
com foramen oval patente apresentam maior
sobrevida, suporta o conceito da septosto-
mia no tratamento da HAP. A criagio dum
shunt auricular direito-esquerdo permite a
descompressio do ventriculo direito, o au-
mento da pré-carga do ventriculo esquerdo
e o aumento do débito cardiaco. Os doentes
com pressao média na auricula direita > 20
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load and increase cardiac output. Patients
with mean right atrial pressure >20 mmHg
and peripheral oxygen saturation at rest
and on breathing air <80% present an in-
creased risk of mortality associated with
septostomy.

Lung transplantation

Up to 25% of patients with IPAH do not
respond to treatment. The prognosis of pa-
tients in functional class III and IV who do
not respond to medical treatment is poor as
there is only a narrow window of opportu-
nity. These patients should be referred for
lung transplantation as soon as they meet
published international recommendations.
Preferred treatment is bipulmonary trans-
plantation, with some cases needing cardio-
pulmonary or unipulmonary transplanta-
tion.

+ Al patients with PAH in FC II-IV should be
treated with specific vasoactive drugs in line
with the indications in Tables XVI, XVIl and
XVIII

+ Combined treatment should be considered in
patients who do not reach treatment goals

+ Combined treatment should be considered as
1st line in unstable patients in FC IV

+ Septostomy should be considered in severe
patients as a bridge to lung transplantation

+ Lung transplantation should be considered as
end of line treatment and only once all other
treatment options, including iv prostanoids
and combined treatment, have been exhausted

« All patients should have a protocol follow-up
which should include severity and prognosis
parameters
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mmHg e saturagio periférica de oxigénio
em repouso e a respirar ar < 80%, apresen-
tam um risco elevado de mortalidade com a
realizagio da septostomia.

Transplante pulmonar

Uma fracgao de doentes com HAPI que pode
chegar aos 25%, nao responde a terapéutica.
O progndstico dos doentes em classe funcio-
nal III e IV que nio respondem ao tratamen-
to médico ¢ mau sendo pequena a janela de
oportunidade pelo devem ser referenciados a
centros de transplantagdo pulmonar, logo
que cumpram as recomendagdes internacio-
nais publicadas. O tratamento preferido é o
transplante bipulmonar, havendo em alguns
casos necessidade de transplante cardiopul-
monar ou transplante unipulmonar.

+ Todos os doentes com HAP em CF Il a IV
devem ser tratados com farmacos vasoactivos
especificos conforme as indicacdes das
tabelas 14, 15 e 16

+ Aterapéutica combinada deve ser
considerada nos doentes que ndo atinjam os
objectivos do tratamento

+ Aterapéutica combinada deve ser
considerada em 12 linha nos doentes instaveis
em CF IV

+ A septostomia auricular deve ser considerada
nos doentes graves como ponte para o
transplante pulmonar

+ O transplante pulmonar deve ser considerado
como terapéutica de fim de linha e sé depois
de esgotadas todas as opcdes terapéuticas
que incluem os prostanoides intravenosos e a
terapéutica combinada

+ Todos os doentes devem ter um seguimento
protocolado que deve incluir os parametros de
estratificacdo da gravidade e prognostico
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Special situations

Chronic thromboembolic pulmonary
hypertension (CTEPH)

The cumulative rate of symptomatic CTEPH
after a documented episode of pulmonary
embolism is 1.0% at 6 months, 3.1% at 12
months and 3.8% at 2 years?'. HP 12 weeks
after pulmonary embolism despite effica-
cious hypocoagulation is a definition of
CTEPH. Patients with residual PH (sPAP
35-50 mmHg) are at risk of developing se-
vere PH and should maintain follow-up with
regular clinical and hemodynamic evalua-
tion. When sPAP is >50 mmHg at 12 weeks
the prognosis is gloomy with survival under
20% at 2 years. In these patients there is usu-
ally an initial transitory improvement in
symptoms corresponding to resolution of the
acute embolism, followed by worsening, with
progressive increased PH?2. Swan-Ganz cath-
eterization is indicated to confirm PAH when
sPAP is >50mmHg, and these patients should
undergo evaluation for pulmonary endart-
erectomy (PEA).

CTEPH is partly due to thrombotic or em-
bolic obliteration of the arterial lumen. The
initial thromboembolic event is followed by
a process of vascular remodelling of the areas
which were spared, similar to what happens
in idiopathic PAH. This mechanism explains
the onset of CTEPH with no evidence of
proximal segmental thromboembolism.

The treatment of choice in symptomatic
CTEPH is PEA but not all patients are can-
didates for surgery. Patients with a large area
of proximal vascular obliteration and esti-
mated reduced PVR >50% post-PEA are
good candidates. Patients with distal disease
and disproportionately high PVR in rela-

tion to the segmental obstruction have a
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Situacoes especiais

Hipertensao Pulmonar Tromboembélica
Crénica (HPTEC)

A incidéncia cumulativa de HPTEC sintomd-
tica apds um episddio documentado de embo-
lia pulmonar ¢ de 1.0% aos 6 meses, 3.1% aos
12 meses e 3.8% aos 2 anos?'. A presenca de
HP 12 semanas apds embolia pulmonar, ape-
sar de hipocoagulagio eficaz, define HPTEC.
Os doentes com HP residual (PSAP entre 35
e 50mmHg) encontram-se em risco de desen-
volver HP grave e devem manter seguimento
com avaliagdo clinica e ecocardiografica regu-
lar. Quando a PSAP é > 50mmHg as 12 sema-
nas, o progndstico é sombrio com uma sobre-
vida inferior a 20% aos 2 anos. Nestes doentes
h4 habitualmente uma melhoria sintomdtica
transitdria inicial correspondente a resolugao
da embolia aguda, seguida de agravamento,
com aumento progressivo da HP?2. O catete-
rismo direito estd indicado, para confirmagio
de HAP, quando a PSAP ¢ > 50mmHg, de-
vendo estes doentes prosseguir avaliagio para
endarterectomia pulmonar (EAP).

A HPTEC deve-se em parte a obliteragao
trombética ou embélica do limen arterial.
Ao evento tromboembdlico inicial segue-se
um processo de remodeling vascular nas dre-
as poupadas, semelhante ao que acontece na
HAP idiopdtica. Este mecanismo explica a
ocorréncia de HPTEC sem evidéncia trom-
boembdlica segmentar proximal.

O tratamento de escolha da HPTEC sintomd-
tica é a EAP mas nem todos os doentes sao
candidatos cirtirgicos. Sao bons candidatos os
doentes com grande 4rea de obliteragao vascu-
lar proximal e redugio estimada da RVP > 50%
p6s EAP. Os doentes com doenga distal e RVP
desproporcionalmente elevada em relagao a
obstru¢ao segmentar tém baixa probabilidade

REVISTA PORTUGUESA DE

low probability of resolution with PEA.
Operatory mortality is 5-15% in centres
with greater experience. The surgical risk
depends on the PEA and the PH severity.
Ancillary procedures, sometimes necessary
(e.g. valve replacement, revascularisation),
do not add significant additional risk. There
are few absolute contraindications for the
procedure and age is not considered an im-
pediment to surgery. The decision to oper-
ate should be made through a multidisci-
plinary evaluation in referral centres with
proven experience. Lung transplantation
could be an option, depending on hemody-
namic parameters, age and co-morbidities.

In inoperable cases or in residual post-PEA
CTEPH, specific drug treatment should be con-
sidered. Non-controlled studies with bosentan
and sildenafil show benefits to these drugs. In
cases of inoperable CTEPH the recommenda-
tions for treatment of IPAH should be adopted.

+ Echogardiograph re-evaluation should be
performed 12 weeks after acute pulmonary
embolism with PH

+ Any symptoms seen in the follow-up of
patients with pulmonary embolism,
particularly in the first two years after the
initial event, means ruling out CTEPH through
ventilation perfusion pulmonary scintigraphy

+ All patients with CTEPH should be considered
candidates for PEA and assessed for this. PEA
is a procedure with a high rate of mortality
during the operation and as such should only
be performed in centers experienced in this
type of surgery

+ Specific drug treatment should be considered
In patients with inoperable or residual
post-PEA CTEPH in line with the IPAH
treatment algorithm

+ Patients with CTEPH should maintain
hypocoagulation for an indefinite time period,
irrespective of the medical or surgical
approach taken
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de resolu¢ao com EAP. A mortalidade operaté-
ria é de 5% a 15% nos centros com maior ex-
periéncia. O risco cirtrgico depende da EAP e
da gravidade da HP. Os procedimentos acessé-
rios, por vezes necessarios (ex: substituigio val-
vular, revascularizagao), nao contribuem signi-
ficativamente com risco adicional. H4 poucas
contra-indicagbes absolutas para o procedi-
mento e a idade ndo ¢ considerada impeditiva
da cirurgia. A decisio de operabilidade deve ser
determinada através de uma avaliagio multi-
disciplinar em centros de referéncia com expe-
riéncia documentada. Dependendo dos para-
metroshemodinimicos,idadeecomorbilidades,
o transplante pulmonar pode ser uma opgo.

Nos casos nao operdveis ou na HPTEC resi-
dual pdés-EAD, deve ser considerada a terapéu-
tica farmacolégica especifica. Estudos nio
controlados com bosentan e sildenafil mostra-
ram beneficios destes firmacos. Nos casos de
HPTEC inoperavel devem ser adoptadas as
recomendagdes para o tratamento da HAPL

+ Deve ser efectuada reavaliacdo
ecocardiografica 12 semanas apds embolia
pulmonar aguda com HP

+ Apresenca de sintomas, no seguimento do
doente com embolia pulmonar, sobretudo nos
dois primeiros anos apds o evento inicial,
obriga a exclusdo de HPTEC através da
realizacdo de cintigrafia de ventilacdo/perfusdo

+ Todos os doentes com HPTEC devem ser
considerados candidatos a EAP e devem ser
avaliados com essa finalidade. A EAP é um
procedimento com mortalidade operatéria
consideravel pelo que s6 deve efectuado por
centros com experiéncia neste tipo de ciirurgia

+ Nos doentes com HPTEC inoperavel ou
residual pds-EAP deve ser considerada a
terapéutica farmacoldgica especifica de acordo
com o algoritmo de tratamento da HAPI

+ Os doentes com HPTEC, independentemente
da abordagem médica ou cirlrgica, devem
manter hipocoagulagdo por tempo indefinido
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Pulmonary hypertension due to lung
disease and/or chronic hypoxemia

PH due to chronic respiratory disease is
usually mild to moderate (mPAP <35
mmHg). Unlike what is seen in idiopathic
PAH, right ventricular failure caused by
low output is uncommon and not usually
a factor determining mortality in these
patients. Treatment of PH is aimed at
maximising treatment for the underlying
respiratory disease. Specific treatment
with pulmonary vasoactive agents could
inhibit hypoxic vasoconstriction and
worsen gas exchange, with consequent
clinical worsening?®?7.

When PH is disproportionate to the un-
derlying respiratory disease (sPAP >60
mmHg) a concomitant cause of the in-
creased PAP should be considered. Thus
evaluation should be complemented with
hemodynamic study to confirm diagnosis.
Specific treatment should be considered
in patients with mPAP >40 mmHg not
explained by the underlying respiratory
disease. In any case, intervention with
specific treatment is considered as experi-
mental and as such should only be per-
formed in referral centres experienced in
PAH treatment.

* In PH caused by pulmonary disease and/or
chronic hypoxemia, the approach consists of
maximizing treatment for the underlying
disease. The use of pulmonary vasoactive
drugs could lead to worsened gas exchange

+ Specific treatment should be considered in
patients with PH disproportionate to the
respiratory disease (SPAP > 60 mmHg), after
confirmation via hemodynamic study (mPAP >
40 mmHg) in centers experienced in PAH
treatment
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Hipertensao Pulmonar devida a doenga
pulmonar e/ou hipoxemia crénica

A HP devida a doenga respiratéria cronica é
habitualmente ligeira a moderada (PAPm <
35mmHg). Ao contrdrio do que acontece
na HAP idiopdtica a faléncia ventricular di-
reita por baixo débito é rara e normalmente
nao ¢ um factor determinante da mortalida-
de nestes doentes. O tratamento da HP ¢
dirigido a optimizac¢ao da terapéutica para a
doenga respiratéria de base. A terapéutica
especifica com farmacos vasoactivos pulmo-
nares pode inibir a vasoconstri¢ao hipdxica
e agravar o compromisso de trocas gasosas
com consequente deterioragao clinica?®’.
Quando a HP ¢ desproporcional a doenca
respiratéria de base (PSAP > 60mmg) deve-
-se considerar a possibilidade de causa con-
comitante para a elevagio da PAP. Neste
caso a avaliagdo deve ser complementada
com estudo hemodinimico para confirma-
¢ao do diagnéstico. Nos doentes com PAPm
> 40mmHg nao explicdvel pela doenca res-
piratéria subjacente, deve ser considerada
terapéutica especifica. Em qualquer caso, a
interven¢io com terapéutica especifica é
considerada experimental e s6 deve ser efec-
tuada em centros de referéncia, com experi-
éncia no tratamento de HAP.

Portopulmonary hypertension

Portal hypertension, with or without cir-
rhosis, is a condition necessary for the de-
velopment of port pulmonary hyperten-
sion (PPH). Treatment is difficult and not
yet well established. General measures in-
clude oxygen to attain saturation >90%
and diuretics to control volume overload.
Hypocoagulation should not be introduced
in patients with changes in coagulation
and/or associated thrombocytopenia. In
mild to moderate PH and when there is no
markedly increased cardiac output, the va-
soreactivity test is useful for defining pa-
tients who will benefit from calcium chan-
nel blockers. PH increases the risk of
complications associated to liver transplan-
tation and this is contraindicated when
mPAP is >35 mmHg. Specific drug treat-
ment can be considered in patients with
Child A or B and in candidates for liver
transplantation but with severe PH, at-
tempting to attain hemodynamic improve-
ment which will allow transplantation to
be performed. Epoprostenol is the most
studied drug. ERB should be avoided due
to the risk of hepatoxicity. PH can regress
after transplant, particularly in cases with
high pretransplant cardiac output.

* NaHP devida a doenga pulmonar e/ou
hipoxemia crénica a abordagem consiste na
optimizacdo da terapéutica para a doenga de
base. O uso de farmacos vasoactivos
pulmonares pode conduzir a deterioragdo das
trocas gasosas.

+ Nos doentes com HP desproporcional a
doenca respiratdria (PSAP > 60mmHg) pode
ser equacionado o0 uso de terapéutica
especifica, apos confirmagdo com estudo
hemodinamico (PAPm > 40mmHg) em centros
com experiéncia no tratamento de HAP.
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+ Specific treatment should be considered in
symptomatic PPH, class Ill/IV, in patients with
Child A or B and attempting to attain
hemodynamic improvement in patients
candidates for lung transplantation

Pulmonary hypertension in children

Although encompassed in successive classi-
fication proposals from Evian to Venice,
pulmonary disease in children is different to
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Hipertensao portopulmonar

A hipertenséo portal, com ou sem cirrose, é
condigdo necessdria para o desenvolvimento
de hipertensio portopulmonar (HTPP). O
tratamento ¢ dificil e ainda mal estabelecido.
Medidas gerais incluem oxigénio para obter
saturagao> 90% e diuréticos para controlo da
sobrecarga de volume. A hipocoagula¢io nio
deve ser introduzida em doentes com altera-
coes da coagulacio e/ou trombocitopenia as-
sociada. Na HP ligeira a moderada, e na au-
séncia de um débito cardiaco marcadamente
elevado, o teste de vasoreactividade ¢ il para
definir os doentes que beneficiam com anta-
gonistas dos canais de cdlcio. A HP aumenta o
risco de complicagdes associadas ao transplan-
te hepdtico e, se a PAPm ¢ > 35mmHg,
contraindica-o. A terapéutica farmacolégica
especifica pode ser considerada nos doentes
em Child A ou B e nos candidatos a transplan-
te hepético, mas com HP grave, na tentativa
de melhoria hemodinimica capaz de permitir
o transplante. O epoprostenol é o firmaco
mais estudado. Os ARE devem ser evitados
pelo risco de hepatoxicidade. A HP pode re-
gredir no pés-transplante, sobretudo nos casos
com alto débito cardiaco pré-transplante.

+ O tratamento especifico deve ser considerado
na HTPP sintomatica, classe III/IV, em doentes
Child A ou B e na tentativa de optimizagdo
hemodinamica nos doentes candidatos a
transplante pulmonar

Hipertensao Pulmonar na crianga

Embora contemplada nas sucessivas propos-
tas de classificagao, desde Evian até Veneza,
a doenga vascular pulmonar na crianga tem
particularidades resultantes da diferenciacio
etdria, com consequéncias ﬁsiopatolégicas,
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that in adults, with physiopathological and
diagnostic consequences and impact on fol-
low-up and treatment, stemming from the
age difference. Normal mPAP varies with
age, being somewhat higher in the newborn,
but never exceeding 20mmHg. Mean
PCWP is 8 mmHg, with normal upper lim-
it 13 mmHg. As in the adult, normal limit
for PVR is 3 Wood units (WU). In the
adult, however, weight and stature is more
constant and as such PVR is not corrected
for corporal surface area. On the other hand,
given children’s great variety of sizes, PVR is
usually calculated based on the cardiac in-
dex rather than corporal surface area. Ac-
cordingly it is important to bear this differ-
ence in mind in comparing the PVR values
among adults and children”.

+ In the child, except the newborn and infant, PH
is defined by a resting mPAP 2 25 mmHg

* PAH is more frequent than venous PH in
children

It is expected that a better understanding
of the disease and the availability of new
treatments will bring about a revolution in
the criteria for defining the disease. In the
preschool and school age child an mPAP
20 mmHg with PVR 3 WU/m2 and
PCWP 13 mmHg is the hemodynamic
triad which distinguishes pulmonary arte-
rial hypertension.

Causes of pulmonary hypertension

in children

PH in children almost always presents as
pulmonary arterial hypertension (PAH).
IPAH, rare in children, presents in a more
aggressive way and mean survival without
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diagnésticas, de seguimento e terapéuticas,
distintas do adulto. A PAPm normal é vari-
dvel com a idade, sendo algo mais elevada
no recém-nascido, mas nunca ultrapassando
os 20mmHg. A PECP ¢, em média, de
8mmHg, com um limite méximo do nor-
mal de 13mmHg. Tal como no adulto, o
limite do normal para a RVP ¢ de 3 unida-
des Wood (UW). Contudo, no adulto, o
peso e a estatura é mais constante e, por isso,
a RVP nao ¢ corrigida para a drea corporal.
Ao invés, na crianga, dada a grande variabi-
lidade de tamanhos, a RVP ¢ geralmente
calculada com base no indice cardiaco, logo
em fungao da superficie corporal. De modo
que importa ter esta diferenga em conta na
eventual comparagio de valores de RVP en-
tre adultos e criangas™.

«  Nacrianga, exceptuando o recém-nascido
e o lactente, a HP é definida por uma PAPm
2 25 mmHg em repouso.

«  AHAP é mais frequente que a HP venosa,
na crianga

E previsivel que com o melhor conhecimen-
to da doenga e a disponibilizagiao de novas
terapéuticas venha a haver evolu¢ao nos cri-
térios de defini¢ao da doenga e que na crian-
ca em idade pré-escolar e escolar o valor de
20mmHg de PAPm, com 3UW/m? de RVP
e uma PECP 13mmHg constituiam a triade
hemodinimica discriminativa de hiperten-
sao arterial pulmonar.

Causas de Hipertensio Pulmonar

na crianga

A HP na crian¢a apresenta-se, quase sem-
pre, como hipertensio arterial pulmonar

REVISTA PORTUGUESA DE

treatment is around 10 months. Just as in
adults, FPAH is frequently accompanied by
genetic mutations and deletions”.
PH-associated vasculitis or collagenosis is
uncommon in small children as is pulmo-
nary veno-occlusive disease or pulmonary
capillary haemangiomatosis.

Chronic liver disease-associated PAH is un-
common in children and can impact on the
timing of the liver transplantation.

CHD with left to right shunt is the leading
cause of PH in children (Table XX and XXI).
The dependant PH shunt could be accom-
panied by early pulmonary vascular remod-
elling, persisting in increased resistance to
pulmonary flow. A drop here to a tenth of
systemic resistance, expected during the first
month of life, is not seen and pulmonary
vascular disease gradually onsets. The age at
which irreversible vascular lesion are estab-
lished varies. Patients with VSD or PDA do
not usually develop PH before the age of 12
months. Children with Down’s syndrome
run a higher risk of developing early PH.
Timely surgical correction with cardiac
catheterization usually interrupts this path-
ological process. Accordingly, thanks to
progress in early diagnosis and treatment,
situations such as Eisenmenger’s syndrome
tend to be uncommon in this age group.
Excluding congenital cardiopathies, persis-
tent pulmonary hypertension of the new-
born (PPHN) is the most prevalent form of
PAH in the neonatal period. In the first few
minutes after birth, lung pressure should
fall to half the systemic pressure values,
something which does not happen in
PPHN”". Meconium aspiration syndrome
(around 50%) and sepsis/pneumonia
(around 20%) are the associations most of-
ten seen with this entity. Respiratory distress
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(HAP). A HAPI, rara na crianga, apresenta-
-se de forma mais agressiva e a sobrevivéncia
média, na auséncia de tratamento, ronda os
10 meses. Tal como no adulto, a HAPF
acompanha-se frequentemente de mutagoes
e delecgoes genéticas”.

As vasculites ou colagenoses associadas a HP
s3o raras na crian¢a pequena, assim como o
¢ a doenga veno-oclusiva pulmonar ou a he-
mangiomatose capilar pulmonar.

A HAP associada a doenca hepdtica crénica
¢ rara na crianca e pode influenciar o timing
do transplante hepitico.

A DCC com shunt esquerdo-direito é a maior
causa de HP na crianga (Tabela XX e XXI).
A HP shunt dependente pode acompanhar-se
de remodelagem vascular pulmonar precoce,
persistindo uma resisténcia elevada ao fluxo
pulmonar. A descida desta para um décimo da
resisténcia sistémica, esperada durante o pri-
meiro més de idade, nao se verifica e, paulati-
namente, instala-se a doenga vascular pulmo-
nar, sendo varidvel a idade de estabelecimento
das lesoes vasculares irreversiveis. Os doentes
com CIV ou PCA, em regra, nao desenvol-
vem HP antes dos 12 meses. As criangas com
sindrome de Down tém maior risco de desen-
volver HP precocemente. A correc¢io cirtirgi-
ca atempada da CC geralmente interrompe
este processo patolégico. E, por isso, gracas ao
progresso no seu diagndstico e tratamento pre-
coces, as situagoes de sindrome de Eisenmen-
ger tendem a rarear neste grupo etario.
Excluindo as cardiopatias congénitas, a hiper-
tensao pulmonar persistente do recém-nascido
(HPPRN) é a forma mais prevalente de HAP
no periodo neonatal — nos primeiros minutos
apds o nascimento a pressao pulmonar deve cair
para metade dos valores da pressdo sistémica, o
que ndo acontece na HPPRN””. O sindrome de
aspiracdo meconial (cerca de 50%) e a sépsis/
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syndrome of various causes and perinatal
asphyxia make up about 10% of PPHN.
However, in around 20% of cases it is not
possible to identify any association (idio-
pathic PPHN). Capillary alveolar dysplasia,
a rare pulmonary vascular development
anomaly, with PH and late onset refractory
hypoxemia — after 12 hours of life — is a dis-
tinct entity.

Left heart circulatory obstacles are the most
common cause of passive venous hyperten-
sion. Unlike that seen in adults, left ven-
tricular dysfunction caused by myocardiop-
athy isless prevalent, with aortic coarctation,
critical lesions of the aortic valve and left
atrial return and drainage anomalies much
more frequent. The relatively common co-
existence of left to right shunt in many of
these anomalies can complicate the situa-
tion — mixed, arterial and venous PH — and
require a more complex treatment ap-
proach.

PH associated to dysplasia or chronic ob-
structive pulmonary disease, hypoventila-
tion, bronchiolitis obliterans, developmen-
tal anomalies or diaphragm hernia in
addition to interstitial diseases and pulmo-
nary fibrosis are exceptions which become
very severe. Treatment is essentially aimed at
the underlying condition.

Chronic pulmonary thromboembolic dis-
ease is very rare in children.

Diagnostic evaluation

Clinical suspicion — identification

An aetiological diagnosis is vital before in-
stituting any treatment. Systematic research
must be undertaken into possible anomalies
in pregnancy and the neonatal period, pre-
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Tabela XX — Cardiopatias congénitas associadas a HP

Table XX — Congenital cardiopathies associated to PH

1. Shunt esquerdo - direito
Clv
DSAV
PCA
CIA
Janela aorto-pulmonar

1. Left to right shunt

Ventricular Septal Defect
Patent Ductus Arteriosus (PDA)
Atrial Septal Defect
Aortopulmonary window

2. Aumento da pressdo venosa pulmonar
Cardiomiopatia
Coartacdo da aorta (disfuncéo diastdlica do VE)
VE hipoplasico
Complexo de Shone
Estenose mitral
Membrana supravalvular mitral
Cor tritriatum
Estenose das veias pulmonares/doenca veno-
-oclusiva
Drenagem venosa Pulmonar anémala total

2. Increased pulmonary venous pressure

Cardiomyopathy

Aortic coarctation (LV diastolic dysfunction)
Hypoplastic LV

Shone’s complex

Mitral stenosis

Supravalvular mitral membrane

Cor triatriatum

Pulmonary vein stenosis/veno-occlusive disease
Venous drainage

Total pulmonary anomaly

3. Cardiopatias ciantticas
TGA
Truncus arteriosus
Atresia Pulmonar com CIV
Coracao univentricular (sem obstéaculo pulmonar/CIA
nao restritiva)

3. Cyanotic cardiopathies

Transposition of the great arteries

Truncus arteriosus

Atresia Pulmonar with Ventricular septal defect
Univentricular heart (with no pulmonary obstacle/
nonrestrictive)

4. Anomalias das artérias pulmonares ou veias
pulmonares
Origem anomala da AP da Aorta
“Auséncia” unilateral de uma das artérias pulmonares
Sindrome da Cimitarra

4. Pulmonary artery or vein anomalies

Origin of anomaly PA of the aorta
Unilateral lack of one of the pulmonary arteries
Scimitar syndrome

5. Anastomoses sistémico-pulmonares
Anastomose de Waterston
Anastomose de Potts
Anastomose de Blalock-Taussig

5. Systemic to pulmonary anastomosis

Waterston anastomosis
Potts anastomosis
Blalock-Taussig anastomosis

Adapatado de Rashid A7

Adapated from Rashid A6

Tabela XXI - Incidéncia de HP nas cardiopatias congénitas  Table XXI - PH incidence in congenital cardiopathies

) S - Incidéncia i i inci

Tipo de Cardiopatia Congénita | I Conggnltal cardiopathy type PAH incidence
de HAP Any size VSD 10%

CIV de qualquer tamanho 10% Any size ASD 4-6%

CIA de gualquer tamanho 4-6% Large ductus arteriosus 16%

Canal Arterial largo 16% Large VSD 50%

CIV largo 50% Large ASD 10%

ClAlargo 10% Truncus Arteriosus 100%

Truncus Arteriosus 100% Complete atrioventricular septal defect 100%

Defeito Septal Auriculo-ventricular Completo ~ 100%
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pneumonia (cerca de 20%) sio as associagoes
mais frequentemente encontradas naquela enti-
dade. O sindrome de dificuldade respiratéria,
de vdrias causas, e a asfixia perinatal contribuem
com 10% para a HPPRN. Contudo, em cerca
de 20% dos casos nio ¢ possivel identificar
qualquer associagio (HPPRN “idiopética”). A
displasia alvéolo capilar, anomalia rara do de-
senvolvimento vascular pulmonar, com HP e
hipoxémia refractdria de inicio tardio —apés 12
horas de vida — é uma entidade distinta.

Os obstaculos circulatérios ao coragio esquer-
do sdo a causa mais comum de hipertensiao
pulmonar venosa, passiva. Ao contrario do ve-
rificado no adulto a disfun¢ao ventricular es-
querda por miocardiopatia é menos prevalen-
te, sendo a coarctagao adrtica, as lesoes criticas
da vélvula adrtica e as anomalias no retorno e
no esvaziamento da auricula esquerda, muito
mais frequentes. A coexisténcia, relativamente
comum, de shunt esquerdo-direito em muitas
destas anomalias, pode complicar a situagao —
HP mista, arterial e venosa — e obrigar a abor-
dagem terapéutica mais complexa.

A HP associada a displasia ou doenga pulmonar
obstrutiva crénica, hipoventlagio, bronquiolite
obliterante, anomalias do desenvolvimento ou
hérnia diafragmética, bem como, com doengas do
intersticio e fibrose pulmonar, excepcionalmente
atinge graus de grande gravidade.O tratamento ¢
essencialmente dirigido a situaco de base.

A doenca tromboembélica pulmonar créni-
ca, podendo surgir na adolescéncia ¢, no en-
tanto, muito rara na crianca.

Avaliagdo diagnéstica
Suspeita clinica — identificagio

E fundamental ter um diagnéstico etiol6gi-
co antes da institui¢ao de qualquer terapéu-
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mature birth and delayed intra-uterine
growth. Any congenital diaphragm hernia
or chronic pulmonary disease must be un-
covered.

PH symptoms and presentation vary
greatly. In the infant, red flags are lack of
appetite with poor weight gain, tachycar-
dia and tachypnoeia with excessive sweat
and irritability. There is occasionally cry-
ing with spasms and cyanosis. In older
children, when there is no cardiopathy or
known ab initio disease, PH must be sus-
pected if the patient tires easily when per-
forming exertion he/she used to perform
easily, or if there are syncopes or dyspnea
related to physical activity. Syncope may
appear in puberty and adolescence (50%
of cases), as can angina and/or palpitations
with exertion, related to right ventricular
ischemia. The interval between onset of
symptoms and diagnosis is usually shorter
than in adults. In Eisenmenger’s syndrome
the cyanosis is more marked than in other
PH situations.

In the physical examination, accentuated
pulmonic components of the second heart
sound, a systolic murmur due to tricuspid
regurgitation or a diastolic murmur due to
pulmonary failure heard on lung ausculta-
tion, or a left parasternal or subxiphoid lift
indicate increased right pressures. Unlike in
adults hepatomegaly precedes onset of oe-
dema of the lower limbs or jugular vein en-
gorgement.

Investigation

While electrocardiogram and chest X-ray
are abnormal in the majority of patients,
transthoracic cardiac Doppler ultrasound
is a fundamental exam for the diagnosis
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tica. Deve fazer-se uma pesquisa sistemdtica
de possiveis anomalias no decurso da gravi-
dez e periodo neonatal, se o parto foi pre-
maturo, se houve atraso de crescimento
intra-uterino e despistar hérnia diafragmdti-
ca congénita ou doenga pulmonar crénica.
A sintomatologia de apresenta¢ao da HP ¢
muito varidvel. No lactente, so sinais de aler-
ta: a falta de apetite com md progressio pon-
deral, taquicardia e taquipneia com hipersu-
dorese e irritabilidade, ocasionalmente, hi
choro com espasmo e cianose. Em criancas
mais velhas, na auséncia de cardiopatia ou do-
enga conhecida ab initio, deve suspeitar-se de
HP na presenca de cansago ficil para esforcos
anteriormente bem tolerados, sincopes ou
dispneia relacionados com a actividade fisica.
Na puberdade e adolescéncia, pode ocorrer
sincope (50% dos casos), dor anginosa e/ou
palpitagoes com o esforco, relaciondveis com
isquemia ventricular direita. O intervalo entre
o inicio dos sintomas e o diagnéstico ¢ geral-
mente mais curto, que no adulto. No Sindro-
me de Eisenmenger a cianose é mais marcada
que nas outras situagoes de HP

No exame fisico, o reforgo do componente
pulmonar do 2° som, um sopro sistélico de
regurgitacio tricispide ou diastdlico de insufi-
ciéncia pulmonar, na auscultagio, ou um lift
para-esternal esquerdo ou sub-xifoideu indi-
cam pressoes direitas elevadas. Ao contrdrio do
adulto, a presenca de hepatomegilia, precede
o aparecimento de edema dos membros infe-
riores ou do engurgitamento jugular.

Investigagdo

Embora o electrocardiograma e radiografia
tordcica sejam anormais na maioria dos do-
entes, o eco-Doppler cardiaco transtordcico é
o exame fundamental para o diagnéstico e
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and follow-up of the child with PH.
Whenever possible, lung function tests
and high resolution CT scan should be
performed to rule out pulmonary disease,
and ventilation perfusion pulmonary scin-
tigraphy and CT angiography performed
to rule out pulmonary thromboembolic
disease. The 6MW'T, usually performed in
children aged over 6 years old is preferable
to the cardiopulmonary stress test. In ad-
dition to routine laboratory exams (hae-
matological and biochemical), coagulopa-
thies, collagenosis or other PAH-associated
disease should be investigated. B-type na-
triuretic peptide (BNP or proBNP NT)
and troponin I are useful in evaluating dis-
ease severity and in follow-up. Clinical
means, Doppler ultrasound and BNP/
proBNP NT are those usually available for
follow-up in infants and very young chil-
dren, as the 6MWT and invasive studies

cannot be performed.

Cardiac catheterization

Right and left heart catheterization must be
performed with specific angiography to es-
tablish diagnosis, degree of severity and
prognosis in infantile PH. It is fundamental
and indispensable as it allows future treat-
ment to be selected, via acute vasoreactivity
test: “responder” versus “nonresponder”.
The classic acute vasoreactivity test, to be
performed during diagnostic catheteriza-
tion, uses inhalation of 100% oxygen for
10 minutes. Concomitant short-acting va-
sodilators such as inhaled NO, or iv ade-
nosine or epoprostenol’® can be used in-
stead. Due to logistical difficulties
(epoprostenol is not available in Portugal)
inhaled or iv iloprost is an acceptable alter-
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seguimento da crianga com HP. Sempre que
possivel, devem realizar-se provas funcionais
respiratérias e TAC de alta resolugio para ex-
clusao de doenga pulmonar e cintigrafia pul-
monar de ventilago perfusio e angio-TAC
para excluir doen¢a tromboembélica pulmo-
nar. O TSMM, exequivel habitualmente em
criangas a partir dos 6 anos, é preferivel & pro-
va de esfor¢o cdrdio-pulmonar. Para além das
rotinas laboratoriais (hematologia e bioqui-
mica) devem ser despistadas coagulopatias,
colagenoses ou outras doencas associadas a
HAP, bem como o doseamento do peptideo
natriurético auricular tipo B (BNP ou NT
pré BNP) e da troponina I, tteis na avaliagao
da gravidade e seguimento da doenca. Nos
lactentes e criangas muito pequenas, os meios
habitualmente disponiveis para o seguimen-
to sdo a clinica, o eco-Doppler e o BNP/NT-
-pré6BNP, ja que 0 TSMM e os estudos inva-

sivos ndo sao possiveis de executar.

Cateterismo cardiaco

E imprescindivel a realizagio de um cateteris-
mo direito e esquerdo com angiografia dedi-
cada, para estabelecer o diagndstico, grau de
gravidade e prognéstico da HP infantil. Sen-
do fundamental e indispensével permite ain-
da seleccionar o eventual tratamento, em
fungao do teste de vasoreactividade aguda
“respondedor” versus “nao-respondedor”.

O teste de vasorreactividade aguda, a ser reali-
zado durante o cateterismo diagndéstico, recor-
ria classicamente 4 inalagao de 100% de oxigé-
nio durante 10 minutos. Este, deve ser
substituido pelo uso concomitante de vasodi-
latadores de curta duragao de ac¢io como o
NO inalado, adenosina ou epoprostenol
(PGI2 sintética) intravenosos’®. Por dificulda-
des logisticas (ndo hd epoprostenol disponivel
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native. The test is taken as positive if a drop
of 20% in mean arterial pressure and base-
line pulmonary resistance is attained or a
drop of 10 mmHg in mean pulmonary ar-
tery pressure for absolute values under 40
mmHg, as long as the cardiac output main-
tains the same or increases. There are, how-
ever, no variable predictors of a response
available for young patients and children
as yet. It is accepted that a positive result is
more probable in the younger the child. In
these cases, some children, despite having
symptoms for years, manifest an almost
full reversal of their disease with the chron-
ic use of calcium channel blockers (CCB)
while others with a short course of symp-
toms seem to have irreversible disease”7°.
Empirical use of CCB should be avoided

due to the risk of worsening.

Treatment of pulmonary hypertension
in children

Support measures

The national vaccination programme
should be followed and children up to the
age of two years old should take prophy-
lactic measures using palivizumab against
infection with the respiratory syncytial
virus.

The use of anaesthesia for any surgical or
dental procedure requires particular precau-
tion.

Patients with Eisenmenger’s syndrome com-
monly lack iron and should take medication
to ensure adequate haematopoiesis and
erythrocytosis for the degree of cyanosis.
Phlebotomies should be avoided because
they worsen iron depletion and increase the
risk of thrombosis.
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em Portugal) o uso de iloprost, quer inalado
quer endovenoso, é uma alternativa aceitdvel.
E considerado positivo se for conseguida uma
reducio de 20% na pressdo arterial média e
resisténcias pulmonares basais, ou entdo, uma
redugio de 10mmHg ou menos na pressao
média da artéria pulmonar, para valores abso-
lutos inferiores a 40mmHg, desde que o débi-
to cardfaco se mantenha ou aumente. Embora
nao se disponha ainda de varidveis predictoras
de uma resposta, aceita-se que a positividade é
tanto mais provével, quanto mais jovem for a
crianga. Nesta eventualidade, algumas crian-
cas, apesar de sintomdticas hd anos manifes-
tam uma quase completa reversibilidade da
sua doenga com o uso crénico de antagonistas
dos canais do cdlcio (ACC), enquanto outras
com um curso sintomatoldgico curto, aparen-
tam ter doenga irreversivel’s7.0 uso empirico
de ACC deve contudo, ser evitado, pelo risco
de agravamento que comporta.

Tratamento da Hipertensdo Pulmonar
na Crianca

Medidas de suporte

O plano nacional de vacinacio deve ser man-
tido, e nas criangas até aos dois anos de idade
deve fazer-se a profilaxia da infecgao para o
virus sincicial respiratério com palivizumab.
A anestesia para qualquer procedimento cirtr-
gico ou dentdrio requer particular precaugio.
Nos doentes com Sindrome de Eisenmen-
ger ¢ comum a caréncia em ferro e deve ser
introduzida medica¢ao no sentido de asse-
gurar uma hematopoiese e eritrocitose ade-
quada ao grau de cianose. As flebotomias
exacerbam a deficiéncia em ferro e aumen-
tam o risco de trombose, pelo que devem ser
evitadas.
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In terms of hypocoagulation, aspirin is
used in younger children and warfarin in
older ones. The ideal anticoagulant dose
(warfarin) has not been set for children.
When there is no thromboembolic disease,
an INR value 1.5-2 seems adequate, al-
though in patients at risk of haemorrhage
values below 1.5 are acceptable. The INR
should be tightly monitored, particularly
in patients taking endothelin receptor
blockers.

When there is right heart failure, the use of
diuretics and digoxin are formally indicated.
The dosage of diuretics should take the risk
of dehydration into account; this could pre-
cipitate hyperviscosity and hypotension.
Septostomy is performed in IPAH or in
post-operational PH when there is syncope
and/or severe cardiac failure®.

When, despite optimised combined medical
treatment, the clinical picture worsens (symp-
tomatic refractory PH), the patient has to be
referred to a transplantation centre.

Specific treatment

The main treatments for children with
PH are almost all derived from existing
adult practice, even though the data
gleaned in large-scale clinical trials are
founded on endpoints set for adults and
cannot always be extrapolated for chil-
dren. The NYHA/WHO functional clas-
sification is not applicable to infants but
the four-degree classification (1-none;
2-mild; 3-moderate; 4-severe) used for
cardiac failure can be of use in patient
staging®!. It considers clinical parameters
such as weight gain/loss, tiredness on
feeding, excessive sweat, heart rate, respi-
ratory pattern and frequency, peripheral
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Relativamente a hipocoagulagio, utiliza-se a as-
pirina nas criangas mais jovens e nos mais ve-
lhos a varfarina. A dose éptima de anticoagu-
lante (varfarina) nao estd encontrada na crianca.
Na auséncia de doenga tromboembdlica, um
valor de INR situado entre 1,5 e 2 parece ser
adequado, embora em doentes com risco he-
morrdgico se possam aceitar valores inferiores a
1,5. O INR deve ser monitorizado de forma
apertada, particularmente nos doentes a fazer
antagonistas dos receptores da endotelina.

Na presenca de insuficiéncia cardiaca direi-
ta, o uso de diuréticos e digoxina estdo for-
malmente indicados. Relativamente aos
diuréticos, a dosagem deve ter em conta o
risco de desidratagio, que pode precipitar
hiperviscosidade e hipotensao.

A septostomia auricular é efectuada na HAPI
ou na HP pés operatéria em presenca de sin-
cope ¢/ ou insuficiéncia cardiaca severa®.
Quando, apesar de uma terapéutica médica
combinada optimizada, a situagao clinica se
agrava (HP refractdria sintomdtica) é man-
datério a referenciagao do doente para um
centro de transplante.

Terapéutica especifica

Os principios terapéuticos para criangas com
HP sio, quase todos, derivados da prética exis-
tente com adultos. Embora os dados obtidos
nos grandes ensaios clinicos sejam fundamen-
tais, os “end points” definidos para os adultos
nem sempre podem ser extrapolados para as
criangas. A classe funcional da NYHA/OMS
nao é aplicdvel ao lactente mas, uma classifica-
¢io em 4 graus (l-ausente; 2-ligeira;
3-moderada; 4-severa) usada para a insuficién-
cia cardiaca, tendo em consideragio parime-
tros clinicos como a progressao ponderal, o
cansago com as mamadas, a sudorese excessi-
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perfusion and the presence and severity of
hepatomegaly.

The 6MWT and the invasive hemody-
namic derived parameters can be of little
use due to the technical difficulties in
their performance. On the other hand,
the lack of long-term studies in children
based on survival, quality of life, in line
with patterns adapted to the different age
groups, or functional classification, make
tailored treatment for sequence, length
and combination of the several drugs cur-
rently available required. The practical
difficulties found in treating children,
namely the age, level of understanding,
size and in some cases the presence of oth-
er anomalies influence treatment strate-
gies. Table XXII shows the main drugs
available in Portugal and the recommend-
ed doses.

In responders, basic treatment is CCB based
— nifedipine, amlodipine, diltiazem — in the
maximum doses tolerated. A favourable re-
sponse is expected in around 40% of these
children as opposed to less than 10% in
adults”7.

The only drug tested against placebo in
children with PH is epoprostenol®?, and it
is not available in Portugal, so other pros-
tacyclin analogues, (iloprost and trepros-
tinil), have to be used. The availability of
pulmonary vasodilator drugs administered
orally was crucial in the approach to this
disease in children. The vast majority of
children with PH will definitely need an-
other type of vasodilator treatment, almost
always bosentan or sildenafil. Iloprost in-
haled every 3-4 hours is impractical in in-
fants or small children and not easy to
implement in older children. Equally so sc
treprostinil is poorly tolerated and iv ilo-
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Tabela XXII - Farmacos disponiveis para o tratamento da HAP na crianca

Farmaco Mecanismo de acgdo Dose terapéutica Efeitos secundarios
Nifedipina Vasodilatador 0.5-3 mg/Kg/dia Hipotensdo, edemas, cefaleias
Amlodipina Vasodilatador 0.1 mg/Kg/dia Hipotensao, edemas, cefaleias
NO inalado Vasodilatador Efeito dose-dependente Metahemoglobinemia
(10-80 ppm)
Sildenafil Inibidor da PDE5 0.5-2 mg/Kg/dose tid ou qid Cefaleias, obstrucgédo nasal,
Vasodilatador rubor
Bosentan ARE 2-4 mg/Kg/dose hid Anemia, hepatite
Vasodilatador
lloprost inalado Vasodilatador anélogo da 2.5-5 mcg x 6-9/dia Tosse, cefaleias, rubor,

prostaciclina

hipotens@o, hemoptises

lloprost ev Vasodilatador analogo da

prostaciclina

2 — 8 meg/Kgldia cefaleias, rubor, hipotenséo

Table XXII - Drugs available for treating PAH in children

Drug Mechanism of action Treatment dose Side effects
Nifedipine Vasodilator 0.5-3 mg/kg/day Hypotension, oedema, headaches
Amlodipine Vasodilator 0.1 mg/kg/day Hypotension, oedema, headaches
Inhaled NO Vasodilator Dose-dependent effect Methemoglobinaemia
(10-80 ppm)
Sildenafil PDE-5 inhibitor Vasodilator 0.5-2 mg/kg/dose tid or gid Headaches, nasal obstruction,
flushing
Bosentan ERB 2-4 mgl/kg/dose bid Anaemia, hepatitis
Vasodilator
Inhaled iloprost  Prostacyclin analogue vasodilator 2.5-5 mcg X 6-9/day Cough, headaches, flushing,
hypotension, haemoptysis
iv iloprost Prostacyclin analogue vasodilator 2-8 mcgl/kg/day Headaches, flushing,

hypotension

va, a frequéncia cardiaca, o padrio e frequén-
cia respiratdria, a perfusio periférica, a presen-
ca e gravidade de hepatomegalia, podem ser
Uteis para o estadiamento dos doentes®'.

O TSMM e os parAmetros derivados da he-
modinimca invasiva podem ser pouca ajuda,
por dificuldades técnicas associadas a sua rea-
lizacdo. Por outro lado, a escassez de estudos
de longo prazo em criangas, versando a sobre-
vivéncia, a qualidade de vida segundo padroes
adaptados as diferentes idades, ou a classe
funcional, obrigam a uma individualizagao
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prost is just now being used in adults and
adolescents.

Follow-up visits

Depending on the clinical situation, chil-
dren and adolescents should be seen every
3-6 months, with no rigid imposition of
dates so leisure and school activates are
not impinged upon. Clinical observation
includes evaluating functional classifica-
tion, signs of hyperviscosity, episodes of
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terapéutica no que respeita a sua sequéncia,
duragio e combinagio no tempo, das diversas
drogas disponiveis actualmente. As dificulda-
des préticas encontradas no tratamento da
crianca, nomeadamente a idade, nivel de
compreensdo, tamanho e em alguns casos a
presenga de outras anomalias influenciam a
estratégia terapéutica. Na Tabela XXII estao
referidas as principais drogas disponiveis no
nosso pais e as doses recomendadas.

Nos respondedores, o tratamento bdsico as-
senta nos ACC — nifedipina, amlodipina,
diltiazem — nas doses méximas toleradas.
Uma resposta favordvel é esperada em cerca
de 40% destas criangas, contra menos de
10% para os adultos’7°.

A tnica droga testada contra placebo em crian-
cas com HP, o epoprostenol®?, nao estd dispo-
nivel em Portugal pelo que somente os outros
andlogos da prostaciclina, iloprost e treprosti-
nil, poderdo ser usados. O aparecimento de
drogas vasodilatadoras pulmonares, actuando
por via oral, foi crucial na abordagem desta
doenga em criangas. A grande maioria das
criangas com HP vai, seguramente, precisar de
terapia vasodilatadora de outro tipo, quase
sempre o bosentan ou o sildenafil. O iloprost
inalado cada 3-4 horas, ¢ impraticével em lac-
tentes ou criangas pequenas e nada fécil de im-
plementar em criangas mais velhas. Do mes-
mo modo o treprostinil sub-cutdneo ¢ mal
tolerado e o iloprost intravenoso d4 os primei-
ros passos em adultos e adolescentes.

Visitas de seguimento

Dependendo da situagio clinica, as criangas
e os adolescentes deverio ser observados
cada 3 a 6 meses, sem imposi¢io rigida de
datas, de modo a respeitar as actividades de
recreio e escolares. A observacio clinica con-
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haemorrhage or thrombosis, syncope or
near syncope and infections. The physical
exam should include nutritional evalua-
tion, signs of cyanosis, cardiac failure and
vital signs. Transcutaneous oxygen satura-
tion should be measured after 1 minute’s
rest. The 6MWT should be performed
from time to time. In infants and small
children in whom the 6MWT is not via-
ble, laboratory evaluation should be fa-
voured, including measuring BNP / proB-
NP NT, uricaemia and troponin . In these
Doppler ultrasound echocardiography is
very important and should be more widely
used than it is in adults. Serial measure-
ment of cardiac output and mean pulmo-
nary artery pressure, vena-cava collapse
index and right atrial area, for example,
can provide information which compen-
sates the lack of Swan-Ganz catheteriza-
tion. The impact of the disease on patients’
social and school life should be annually
evaluated in the same way as inquiries into
quality of life®>%¢. Table XXIII shows some
laboratory parameters of survival in chil-

dren with PH.

Table XXIII - Indicators of severity / decreased survival

6MWT < 380 mts

Drop > 10% in SatO, during exercise
Hypotension with exercise

BNP > 180

Increased troponin

Pericardial effusion

TEI index of increased RV (> 0.8)
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templa a avaliacio da classe funcional, sinais
de hiperviscosidade, episédios hemorrigicos
ou trombéticos, de sincope ou pré-sincope e
infecgdes. O exame fisico deve incluir a ava-
liagao nutricional, a presenca de cianose, si-
nais de insuficiéncia cardiaca e os sinais vi-
tais. A satura¢do transcutanea de oxigénio
deve ser medida ap6s 1 minuto de repouso.
O TSMM deve ser feito periodicamente.
Nos lactentes e criangas pequenas em que
aquele teste ¢ invidvel, deve-se privilegiar a
avaliacio laboratorial, incluindo doseamen-
tos do BNP / NT pré BNP, uricemia e tro-
ponina I. Nestes, assume grande relevincia
a ecocardiografia-Doppler que deverd ser
mais alargada que no adulto: uma estimati-
va seriada do débito cardiaco e da pressao
média da artéria pulmonar, do indice de co-
lapso veno-caval e da drea auricular direita
por exemplo, podem fornecer informacio
que compensard a auséncia do cateterismo
direito que, ao contrdrio do adulto, deverd
ser mais espagado no tempo. O impacto da
doenca na vida social e escolar deverd ser
avaliado anualmente do mesmo modo que
os inquéritos sobre qualidade de vida®84858¢,
Na Tabela XXIII apontam-se alguns para-
metros laboratoriais de sobrevida em crian-
¢as com HP.

Tabela XIII - Indicadores de gravidade/sobrevida diminuida

TSMM < 380 mts

Queda > 10% na SatO, durante o0 exercicio
Hipotensdo com o exercicio

BNP > 180

Troponina aumentada

Derrame pericardico

indice de TEI do VD aumentado (>0,8)
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