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Resumo Abstract

Introdugio: A hipertensao arterial pulmonar (HAP)
¢ uma doenga grave e progressiva potencialmente fa-
tal em poucos anos. Até a década de 90, o tnico trata-
mento eficaz para esta entidade era o transplante pul-
monar/cardiopulmonar. Nos tltimos anos assistiu-se
a0 aparecimento de novos fairmacos que vieram alte-
rar o cutrso da doenca.

Objectivos: Caracterizacio dos doentes com HAP
observados no Centro Hospitalar de VN Gaia no pe-
tiodo de 2000 a 2006. Alertar para esta entidade.
Material e métodos: Anilise retrospectiva de todos
os doentes com HAP ou doenca tromboembodlica cr6-
nica em tratamento no CHVN Gaia.

Introduction: Pulmonary arterial hypertension (PAH)
is a serious and progressive disease, potentially fatal in
a few years. Until the 1990s the only effective treat-
ment for this disease was pulmonary/cardiopulmo-
nary transplant. Over the last few years several drugs
have emerged that have modified the course of the
disease.

Aims: To characterise patients with PAH followed at
Centro Hospitalar de V.N.Gaia between 2000 and
20006. To raise awareness of this entity.

Material and methods: Retrospective analysis of all
patients with PAH or chronic thromboembolic pulmo-
nary hypertension (CTEPH) followed at our Hospital.

"Interna Complementar de Pneumologia / Pulmonolgy resident

2 Assistente Hospitalar de Pneumologia / Pulmonolgy consultant

% Assistente Hospitalar de Cardiologia / Cardiology consultant

* Assistente Hospitalar Graduado de Medicina Interna / Internal Medicine specialist consultant
®Assistente Hospitalar Graduada de Pneumologia / Pulmonolgy specialist consultant

Servigo de Pneumologia. Directora: Dra. Barbara Parente
Servigo de Medicina Interna. Director: Dr. Rosas Vieira
Servigo de Cardiologia. Director: Dr. Vasco Gama Ribeiro

Centro Hospitalar de Vila Nova de Gaia
Rua Conceigdo Fernandes
4430 Vila Nova de Gaia

PORTUGUESA DE PNEUMOLOGIA 239

Vol XIlI N.°2 Marco/Abril 2007



HIPERTENSAO ARTERIAL PULMONAR = EXPERIENCIA DO CENTRO HOSPITALAR DE VILA NOVA DE GAIA
Ana Oliveira, Daniela Ferreira, Antonio Caiado, Susana Ferreira, Paula Ferreira, Lino Santos, Manuel Gongalves, Teresa Shiang

Resultados: No referido petiodo foram observados
11 doentes, 7 mulheres e 4 homens, com média etatia
de 43 anos. Cinco doentes com HAP idiopatica, trés
com doenga tromboembélica crénica, dois com HAP
associada a comunicacio interauricular e um com HAP
associada a S. CREST. Ao diagnostico, a maiotia en-
contrava-se em classe funcional NYHA /OMS III/1V,
a pressao sistolica média da artéria pulmonar foi de
98+32mmHg e a distancia média percorrida na 6-MWT
foi de 401m. Terapéutica inicial: Trés doentes iloprost
por via inalatéria; dois treprostinil subcutaneo; trés
bosentan per os; um sildenafil per os e dois doentes fo-
ram submetidos a cirurgia. O tempo médio de follow-up
¢é de 28,1£20.3 meses. Cinco doentes melhoraram, trés
mantiveram-se estaveis, um agravou ¢ dois faleceram.

Conclusdo: A HAP é uma doenga grave que requer
uma abordagem multidisciplinar com necessidade de
terapéuticas complexas e dispendiosas. O diagndstico
em estadios precoces ¢ essencial, de modo a permitir
uma terapéutica atempada.

Rev Port Pneumol 2007; XIII (2): 239-254

Introducéio

Results: In this period 11 patients were observed, 7
women and 4 men, with a mean age of 43 y. Five
patients had idiopathic PAH, three had CTEPH, two
had PAH associated with interauricular commu-
nication and one had PAH associated with CREST
Syndrome.

At the time of diagnosis most patients were in NYHA /
/WHO Functional Class I1I/1V, mean systolic pul-
monary artery pressure was 98+£32mmHg and mean
distance walked in the 6-minute walk test was 401m.
Initial treatment: Three patients had inhaled ilo-
prost, two subcutaneous treprostinil, three oral
bosentan, one oral sildenafil and two patients under-
went surgery. Mean follow-up time was 28.1 months.
Five patients recovered, three are stable, one wor-
sened and two died.

Conclusions: PAH is a serious illness which requires
a multidisciplinary approach with the need for com-
plex and expensive therapies. Diagnosis in initial sta-
ges is essential for an effective treatment.

Rev Port Pneumol 2007; XIII (2): 239-254

Introdution
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A hipertensio pulmonar ¢ definida como
uma pressio média da artéria pulmonar
(PAPm) medida por cateterismo cardiaco
direito, superior a 25 mmHg em repouso ou
30 mmHg com o esforco'.

Ha varias formas de hipertensiao pulmonar,
existindo desde 1998 uma classificaciao de con-
senso para as diversas formas existentes. Esta
classificacio foi elaborada em Evian, Franca,
numa reuniiao internacional de consenso, tendo
sido revista em 2003, em Veneza® (Quadro I).
A HAP, uma das formas de hipertensio pul-
monar, ¢ uma doenga progressiva e que, sem
tratamento, conduz a morte por insuficién-
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Pulmonary hypertension is defined as mean
pulmonary arterial pressure (mPAP) above
25 mmHg when resting or 30 mmHg upon
exertion as measured by introducing a cath-
eter into the right heart'.

There are several types of pulmonary hyper-
tension. Consensus on a classification for the
varying existing forms was reached in 1998
in Evian, France, at an international consen-
sus meeting, with the classification revised
in Venice in 2003* (Table ).

PAH, one form of pulmonary hypertension,
is a progressive disease which if untreated
leads to death by refractory cardiac insuffi-
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Quadro | - Classificagéo clinica da hipertens&o pulmonar — Veneza 20032

Hipertenséo arterial pulmonar (HAP)

Idiopatica (HAPi)

Familiar

Associada a:
Doengas do colagénio
Shunts congénitos sistémico-pulmonares
Hipertensdo portal
Infecgao por VIH
Drogas e toxinas

Outras (doengas do armazenamento do glicogénio, doenga de Gaucher, telangiectasia hemorragica
hereditaria, hemoglobinopatias, doengas mieloproliferativas, esplenectomia)
Com envolvimento venoso ou capilar significativo associado:

Doenca pulmonar veno-oclusiva
Hemangiomatose capilar pulmonar

Hipertens&o pulmonar persistente do recém-nascido

Hipertensdo venosa pulmonar
Doenca cardiaca auricular ou ventricular esquerda
Valvulopatias cardiacas esquerdas

Hipertens@o pulmonar associada a hipoxemia
DPOC
Doengas do intersticio pulmonar
Desordens do sono
Sindroma de hipoventilagéo alveolar
Exposigdo cronica a grandes altitudes
Anomalias do desenvolvimento

Hipertensdo pulmonar associada a doenga trombética ou embdlica crénica
Obstrugéo tromboembdlica de artérias pulmonares proximais

Obstrugao tromboembdlica de artérias distais

Embolismo pulmonar ndo trombético (tumor, parasitas, material estranho)

Miscelanea

Sarcoidose, histiocitose de células de Langerhans, linfangiomatose, compresséao extrinseca dos vasos
pulmonares (adenopatias, tumor, mediastinite fibrosante)

cia cardiaca refractiria. Nos estddios iniciais,
¢ habitualmente assintomatica ou manifes-
ta-se por sintomas inespecificos de cansaco
facil e dispneia de esfor¢o, o que retarda fre-
quentemente o diagnéstico até estadios avan-
cados™*. Pode ser idiopdtica, familiar ou as-
sociada a doengas do colagénio e a outras
patologias® (Quadto I).

REVISTA PORTUG
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ciency. In its initial stages it is usually asymp-
tomatic or manifests itself through non-spe-
cific symptoms of tiring easily and dyspnea
on exertion, which frequently delays diagno-
sis until an advanced stage is reached™*’. It
may be idiopathic, familiar or associated to
collagenosis diseases and other pathologies?

(Table I).
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Table | - Clinical classification of pulmonary hypertension — Venice 2003?

Pulmonary arterial hypertension (PAH)
|diopathic (iPAH)
Familiar
Associated to:
Collagenosis diseases
Congenital systemic-pulmonary shunts
Portal hypertension
HIV infection
Drugs and toxins

Others (glycogen storage diseases, Gaucher disease, hereditary haemorrhagic telangiectasia,
haemoglobinopathies, myeloproliferative diseases, splenectomy)
With associated significant venous or capillary involvement:

Pulmonary veno-occlusive disease
Capillary pulmonary hemangiomatosis
Persistent pulmonary hypertension in new-borns

Pulmonary venous hypertension
Auricular cardiac or left ventricular disease
Left cardiac valvulopathies

Pulmonary hypertension associated to hypoxemia
COPD
Pulmonary interstice diseases
Sleep disorders
Alveolar hypoventilation syndromes
Chronic high altitude exposure
Development anomalies

Pulmonary hypertension associated to thrombotic disease or chronic embolism
Thromboembolic obstruction of the proximal pulmonary arteries

Thromboembolic obstruction of distant arteries

Non-thrombotic pulmonary embolism (tumour, parasites, foreign material)

Miscellania

Sarcoidosis, Langerhans cells histiocytosis, Lymphangiomatosis, external compression of the pulmonary
veins (adenopathies, tumour, fibrosing mediastinitis)

O ecocardiograma transtoracico é um exa-
me simples e ndo invasivo que permite iden-
tificar doentes com hipertensao pulmonar
(pressio sistolica estimada da artéria pulmo-
nar > 40mmHg) e excluir doenga cardfaca
esquerda concomitante’.

O cateterismo cardiaco direito possibilita a con-
firmacao da suspeita ecocardiografica de hiper-

PORTUGUESA
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Transthoracic echocardiogram is a simple
and non-invasive exam which allows the
identification of patients with pulmonary
hypertension (systolic pressure taken at the
pulmonary artery > 40mmHg) and rules out
concomitant left cardiac disease’.

Introducing a catheter into the right heart al-
lows an echocardiograph indicative of pulmo-
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tensao pulmonar e classifica-la em pré ou pos-
-capilar e em grau de severidade. Permite tam-
bém quantificar, de modo preciso, as pressoes
artetiais pulmonares e das camaras cardfacas
direitas, as resisténcias vasculares pulmonares
e sistémicas e a saturagao de oxigénio na arté-
ria pulmonar. Durante o cateterismo direito
deve também ser realizado o teste agudo de
reactividade vascular pulmonar, mandatério nos
doentes com HAP, que permite detectar “res-
pondedores” (ap6s administracao do farmaco
vasodilatador verifica-se uma descida da PAPm
de pelo menos 10mmHg para valores sempre
inferiores a 40mmHg com o débito cardiaco
mantido ou aumentado), doentes que poderao
ser tratados de forma eficaz com bloqueado-
res de canais de célcio (apenas cerca de 10%
do total de doentes)".

A HAP caracteriza-se hemodinamicamente
por uma pressao de encravamento capilar
pulmonar normal (inferior a 15mmHg), com
pressdes da artéria pulmonar e das camaras
direitas elevadas'>**>.

A classificacio em termos funcionais baseia-
se na classificacio modificada da NYHA/
/OMS ¢ permite estratificar os doentes em
quatro classes funcionais (CF), com implica-
¢oes prognosticas e terapéuticas® (Quadro II).

nary hypertension to be confirmed and classi-
fied as either precapillary or postcapillary pul-
monary hypertension and the degree of sevet-
ity to be mapped. It also allows a precise
measurement of pulmonary artery and right
cardiac chamber pressure, pulmonary vascular
resistance and systemic vascular resistance and
oxygen saturation in the pulmonary artery.
When the catheter is introduced into the right
heart, the acute pulmonary vascular reactivity
test should also be carried out. This is manda-
tory in PAH patients and allows “responders”
(patients who can be treated efficaciously with
calcium channel blockers) to be detected. Only
around 10% of total patients fall into this cat-
egory. After the administration of a vasodila-
tor there is a drop in the PAPm of at least
10mmHg to values always lower than 40mmHg
with the catrdiac debit remaining or increasing’.
PAH is characterised haemodynamically by
normal pulmonary wedge capillary pressure
(below 15mmHg) with raised pulmonary ar-
tery and right chamber pressure.'***2,

The functional classification is based on the
Modified Classification of the NYHA /WHO
and allows patients to be stratified into four
functional classes (FC), which has prognostic
and therapeutic implications * (Table II).

Quadro Il - Classificagdo NYHA/OMS do estado funcional para doentes com hipertens&o pulmonar (HTP)

Classe

Descri¢ao

I Doentes com HTP sem limitagdo da actividade fisica. A actividade fisica normal ndo causa dispneia, fadiga,

dor toracica ou pré-sincope.

Il Doentes com HTP com limitagéo ligeira da actividade fisica. Sem desconforto em repouso, mas a actividade
fisica normal causa dispneia, fadiga, dor toracica ou pré-sincope.

Il Doentes com HTP com limitagdo marcada da actividade fisica. Sem desconforto em repouso, mas a actividade
fisica menor do que a normal causa dispneia, fadiga, dor toracica ou pré-sincope.

IV Doentes com HTP incapacitados para a realizagdo de qualquer actividade fisica ou com sinais de insuficiéncia
cardiaca direita em repouso. Dispneia ou fadiga podem estar presentes em repouso e qualquer actividade

fisica agrava os sintomas.
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Table Il - NYHA/WHO classification of the functional state of patients with pulmonary hypertension (PHT)

Class

Description

I PHT patients with no limitations on physical activity. Normal physical activity does not cause dyspnea, fatigue,

chest pain or presyncope.

Il PHT patients with slight limitations on physical activity. There is no discomfort on resting, but normal physical
activity causes dyspnea, fatigue, chest pain or presyncope.

Il PHT patients with marked limitations on physical activity. There is no discomfort on resting but less than normal
physical activity causes dyspnea, fatigue, chest pain or presyncope.

IV PHT patients incapable of carrying out any physical activity or with signs of cardiac failure on resting. There
could be dyspnea or fatigue on resting and any physical activity aggravates the symptoms.

O tratamento especifico preconizado para a
HAP baseia-se em varias classes de farma-
cos com diversos mecanismos de accao e
formas de administracio®®. Actualmente
existem quatro classes de farmacos aprovadas
para este efeito: os bloqueadores de canais
de cilcio; a prostaciclina e seus detivados® —
epoprostenol”!™! iloprost'*", treprosti-
nil'*"5; os antagonistas dos receptores da en-
dotelina — bosentan!®'”!'%1%; ¢ os inibidores
da fosfodiesterase-5 — sildenafil***'. Na Fig.
1 esta representado o algoritmo terapéutico
de consenso da Sociedade Europeia de Car-
diologia e do Awserican College of Chest Physici-
ans"’. Os bloqueadores dos canais de célcio
sao apenas utilizados na pequena percenta-
gem de doentes respondedores no teste agu-
do de reactividade vascular realizado duran-
te o cateterismo cardiaco direito e que
mantém uma resposta sustentada (estabili-
dade ou melhoria funcional e ecocardiogra-
fica ap6s 3 a 6 meses de tratamento) com a
utilizacio destes firmacos™*’.

Actualmente, e porque a grande maiotia dos
ensaios clinicos foram realizados com doen-
tes em CF NYHA/OMS III e IV, apenas
doentes nestes estadios tém indicacdo for-
mal para inicio de terapéutica especifica, es-

REVISTA PORTUGUESA

Specific recommended treatment for PAH
has its basis in various classes of drug thera-
py with diverse action mechanisms and forms
of administration "¢, To date there are 4 class-
es of drugs approved for this effect: calcium
channel blockers; prostacyclin and its deriv-

atives® epoprostenol™'®!!, iloprost'*!?

, trepro-
stinil'*"*; endothelin receptor blockers —
bosentan'®"#1% and the phosphodiesterase-
5 inhibitors — sildenafil®*'. Fig. 1 shows the
treatment consensus algorithm of the Eu-
ropean Society of Cardiology and the Amer-
ican College of Chest Physicians'’. The cal-
cium channel blockers are only employed in
a small percentage of patients responding
to the acute pulmonary vascular reactivity test
carried out when the right cardiac catheter is
introduced and who maintain a sustained
response (functional and echocardiograph
stability or improvement after 3-6 months
of treatment) with the use of these drugs™®’.
Currently, and as the vast majority of clini-
cal studies are carried out in patients with
FC NYHA/WHO III and IV, only patients
in these stages have formal indication to in-
itiate specific therapy. There are on-going
studies to evaluate this indication in eatlier

1,6,7
stages ',

DE PNEUMOLOGIA

Vol Xl N.°2 Marco/Abril 2007



HIPERTENSAO ARTERIAL PULMONAR = EXPERIENCIA DO CENTRO HOSPITALAR DE VILA NOVA DE GAIA
Ana Oliveira, Daniela Ferreira, Anténio Caiado, Susana Ferreira, Paula Ferreira, Lino Santos, Manuel Gongalves, Teresa Shiang

| HAP, Classes Il e IV NYHA/OMS |

Terapéutica classica e medidas gerais
Hipocoagulantes orais (lla C), Diuréticos (I C), O, (lla C), Digoxina (llb)

| Teste agudo de vasorreactividade |

Positivo Negativo
| I }
BCC po (I C) | | Classe lll | | Classe IV ‘
¥ v
Resposta Antagonistas R endotelina Epoprostenol (IA)
Bosentan (1 A) Bosentan (lla B)
sustentada ou Treprostinil sc (lla C)

V_I_V

Analogos dos prostandides
lloprost inal(lla B), Treprostinil sc(lla B),

lloprost inal (lla C)

Sim Nao —» Beraprost (llb B) Terapéutica
l ou combinada?(llb)
Prostaciclina IV continua
Mantém Ep°p'°:;3"°' (A Septostomia
auricular (llaC
BCC Inibidores PDES T,ansplinte )
Sildenafil (1 A)

pulmonar (I C)

Fig. 1 — Algoritmo de tratamento baseado na evidéncia preconizado para a hipertenséo
arterial pulmonar' (Sociedade Europeia de Cardiologia 2004); HAP - Hipertens&o arterial
pulmonar; NYHA — New York Heart Association; OMS — Organizagdo Mundial de Salde;
BCC - Bloqueadores dos canais de calcio; R — receptores; PDE5 — fosfodiesterase 5;
entre parénteses o nivel de evidéncia.

| PAH, Classes Ill and IV NYHA/WHO |

v

Classical treatment and general measures
Oral anticoagulants (lla C), Diuretics (I C), O, (lla C), Digoxin (llb) C)

| Acute vasoreactivity test

Positive I Negative
! I }
| oraiccB(ic) || Class Il | | Class IV |
Sustained Endothelin R Antagonists Epoprostenol (I1A)
Bosentan (1 A) Bosentan (lla B)
response or Sc Treprostinil (lla C)
ﬁl_i Prostanoid analogs inhal lloprost (Ifa C)
Inhal lloprost(lla B), sc Treprostinil (lla B),
Yes No —» Berapr;srt (Ilb B)
therapy?(lib) C)
l continuous IV Prostacyclin v
Mantain Ep°pr°‘:‘:"°l (1A) Auricular septostomy
" (Ila C)
ccB PDsﬁielrgz:z';?rs Lung transplant (I C)

Fig. 1 — Treatment algorithm based on recommended treatment for pulmonary arterial
hypertension' (European Society of Cardiology 2004); PAH — Pulmonary Arterial
Hypertension; NYHA - New York Heart Association; WHO — World Health Organisation;
CCB - Calcium channel blockers; R — receptors; PDES — phosphodiesterase 5; level of
evidence between brackets.
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tando ainda em curso ensaios para avaliar esta
indicacio em estadios mais precoces"®’.

A resposta ao tratamento ¢ avaliada a cada
3 a 6 meses (por parametros funcionais —
6-MWT; ecocardiograficos e hemodinami-
cos), com incremento de dose, nos farma-
COs que O permitem, e recutrso a terapéuticas
combinadas nos doentes com resposta des-

]1.7.22.23,2425

favorave , bem como inclusio em

lista de transplante nos doentes em CF IV
da NYHA/OMS".

A hipertensdo pulmonar associada a doenca
tromboembdlica cronica, nos casos em que
a endarterectomia pulmonar nio estd indi-
cada, nomeadamente na doenca de ramos
periféricos, é abordada de modo semelhante
a hipertensao arterial pulmonar, estando pre-
conizada a mesma estratégia terapéutica e de
seguimento™”"’.

O tratamento das outras formas de hiperten-
sao pulmonar passa pela correcgdo da pato-
logia de base sem necessidade de terapéuticas
especificas para a hipertensio pulmonar'’.
A nossa experiéncia iniciou-se em 2000, al-
tura em que O NOSso centro participou num
estudo multicéntrico internacional. Desde
entdo varios doentes nos tém sido referen-
ciados o que nos permitiu adquirir alguma
experiéncia nesse campo, nomeadamente no
diagnéstico, no manuseio dos varios farma-
cos e no seguimento.

Objectivos

O objectivo deste trabalho ¢ a caracteriza-
¢ao dos doentes com HAP observados num
petiodo de seis anos no Centro Hospitalar
de Vila Nova de Gaia e, deste modo, alertar
para a existéncia ¢ gravidade desta entidade,
de forma a permitir um diagnéstico e tera-
péutica atempados.

REVISTA PORTUGUESA
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Response to treatment is evaluated every
3-6 months (for functional parameters the
6-MWT is used, echocardiographic and
haemodynamic). The dosage is increased
in the drug therapies which allow an in-
creased dose and combined therapies are
used in patients not responding favoura-
bly, 172222425 a5 well as inclusion on a
transplant list for patients in FC IV of the
NYHA/WHO.

In pulmonary hypertension associated
with chronic thromboembolic disease, in
cases in which a pulmonary endarterec-
tomy is not recommended, particularly in
diseases of the peripheral branches, the
approach taken is similar to that used in
pulmonary arterial hypertension. The
same treatment and follow-up regimen is
followed, too 7.

The treatment of other forms of pulmo-
nary hypertension undergoes a pathology-
based adjustment without the need of treat-
ment options specifically for pulmonary
hypertension .

Our experience began in 2000, the year in
which our Centre took part in an interna-
tional multicentre study. Several of our pa-
tients have been referred since then which
has given us some experience in this field,
particularly in diagnosis and in the han-
dling of several pharmaceuticals and in
tollow up.

Aims

This study aims to characterise the PAH pa-
tients seen over a six year period at the Centro
Hospitalar de V'ila Nova de Gaia and accord-
ingly raise awareness of the existence and
severity of this entity to allow timely diag-
nosis and treatment.
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Material e métodos

Revisio de todos os processos dos doentes
da nossa consulta com o diagnéstico de HAP
ou doenca tromboembdlica cronica sem in-
dicagdo cirurgica, excluindo-se os doentes
nos quais foi diagnosticada hipertensao pul-
monar de outra etiologia, nomeadamente
valvulopatias ou cardiopatias esquerdas,
doenca pulmonar obstrutiva cronica e doengas
do intersticio pulmonar com envolvimento
parenquimatoso severo.

Sao analisados os dados demogtraficos, atra-
so do diagnéstico, classe funcional NYHA/
/OMS, dados hemodinamicos/ecocardio-
graficos, distancia percorrida na 6-MWT, te-
rapéuticas efectuadas, follow-up.

Resultados

No petiodo de Janeiro de 2000 a Junho de 2006
foram observados 11 doentes, 7 do sexo femini-
no e 4 do sexo masculino, com o diagndstico de
HAP ou doenca tromboembdlica crénica peti-
férica (Quadro II). A média etaria foi de 43 anos.
Cinco doentes apresentavam HAP idiopatica,
dois HAP associada a shuntintracardiaco (CIA),
trés hipertensao pulmonar por tromboembo-
lismo crénico, um doente com HAP associada
a sindroma de CREST.

O atraso médio de diagndstico desde o inicio
da sintomatologia foi de 1,2 anos e¢ o tempo
médio entre o inicio dos sintomas e a primeira
consulta de cerca de 3 anos.

No que respeita aos achados a data do diag-
ndstico, a maioria dos doentes encontrava-
-se em CF NYHA/OMS III e IV, a2 média
da distancia percorrida na 6-MWT foi de
401£143 m, a pressao sistolica média da ar-
téria pulmonar (PSAP) por ecocardiograma
de 98£32 mmHg, Os dados hemodinamicos
iniciais estdo representados no Quadro III.
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Material and methods

We reviewed all files of our patients not slat-
ed for surgery who were diagnosed with PAH
or chronic thromboembolic disease. We ex-
cluded patients diagnosed with pulmonary
hypertension of a different actiology, par-
ticularly those with a valvulopathic or left
cardiopathic cause, chronic obstructive pul-
monary disease and disease of the pulmo-
nary interstice with severe parenchymatic
involvement.

Demographic data, time of diagnosis,
NYHA/WHO functional class, haemody-
namic/ echocardiographic data, mean dis-
tance walked in the 6-MW'T, treatment giv-
en, and follow-up was analysed.

Results

11 patients (7 female and 4 male) diagnosed
with PAH or chronic peripheral thromboem-
bolic disease were observed from January
2000-June 2006 (Table 1I). Mean age was 43
years old.

Five patients had idiopathic PAH, two PAH
associated with intracardiac shunt, three
chronic thromboembolic pulmonary hyper-
tension (CTEPH), and one PAH associated
with CREST Syndrome.

The mean gap between the initial onset of
symptoms and diagnosis of disease was 1.2
years and the mean time between onset of
symptoms and first appointment was around
3 years.

At the time of diagnosis, the majority of
patients were found to be in NYHA/WHO
Functional Class III and IV, the mean dis-
tance walked in the 6-minutes walk test was
401£143m, mean systolic artery pressure
(PSAP) by echocardiogram was 98+32

mmHg. Initial haemodynamic data are given
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Nenhum doente apresentou um teste agudo
de reactividade vascular positivo.

Em relagao a terapéutica especifica inicial,
trés doentes iniciaram iloprost por via inala-
toria, dois treprostinil subcutaneo, trés bo-
sentan per o5, um sildenafil per os e dois foram
submetidos a cirurgia — um realizou encer-
ramento de CIA e outro efectuou trombo-
embolectomia pulmonar e exérese de trom-
bo intracardiaco.

O tempo médio de seguimento desde o ini-
cio da terapéutica foi, em Junho de 20006, de
28,3120,3 meses. Em termos de classe fun-
cional NYHA/OMS, cinco doentes melho-
raram, trés mantiveram-se estaveis, um agra-
vou e dois faleceram. A distincia actual
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in Table III. No patient presented a positive
acute vasoreactivity test.

In terms of specific initial drug therapy, three
patients began on inhaled iloprost, two sub-
cutaneous treprostinil, three oral bosentan,
one oral sildenafil and two underwent sut-
gery; one had closure of intra-atrial commu-
nication (IAC) and the other pulmonary
thromboembolectomy and excision of int-
racardiac thrombus.

Mean time of follow up from beginning
treatment was 28.3120.3 months by June
2006. In terms of NYHA/WHO function-
al classes, five patients improved, three re-
mained stable, one became worse and two
died. Current distance walked in the 6-mi-

Quadro lll - Dados demogréficos, clinicos e hemodindmicos a data do diagnéstico.

n=11
Sexo (5'/9) 417 36/64 %
Idade (anos) 43116 Min: 18, Max: 74
Atraso diagnéstico/referéncia (anos) 1.2/3
Tipo de HAP:

HAPi 5 46 %

TEP cronico 3 27 %

Shunt S-P 2 18 %

S. CREST 1 9%
Classe funcional NYHA (I/II/1I1/1V) 0721712 0/18/64/18 %
6-MWT (m) 401143 Min: 120, Max: 568
PSAP (mmHg) Eco 98+32 Min: 45, Max: 160
indice cardiaco (L/min/m?) 2,67+0,48 Min: 2,1, Max: 3,3
Sat venosa mista de O, (%) 65,0+£10,3 Min:51, Max: 75
PAPm (mmHg) 65,9+14,6 Min: 34, Max: 85
Resisténcia vascular pulmonar (dynes -seg/cm) 11661333 Min: 742, Max: 1559
PAD (mmHg) 12,246,6 Min: 2, Max: 21
PCWP (mmHg) 12,544 Min: 5, Max: 16

HAP - hipertensao arterial pulmonar; HAPi - hipertensao pulmonar idiopatica; TEP — tromboembolismo pulmonar; NYHA - New York
Heart Association; 6-MWT — prova da marcha dos 6 minutos; PSAP — press&o sistdlica da artéria pulmonar; Sat — saturagéo; PAPm —
pressdo média da artéria pulmonar; PAD — press&o da auricula direita; PCWP — pressao de encravamento capilar pulmonar.
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Table Ill - Demographic, clinical and haemodynamic data at date of diagnosis.

n=11

Gender (5/?) 4al7 36/64 %
Age (years) 43116 Min: 18, Max: 74
Delay diagnosis/referal (years) 1.2/3
Type of PAH:

iPAH 5 46 %

Chronic PTE 3 271 %

Shunt S-P 2 18 %

CREST S. 1 9%
Funcional Class NYHA (I/I/1II/1V) 0721712 0/18/64/18 %
6-MWT (m) 401+143 Min: 120, Max: 568
Eco PSAP (mmHg) 98+32 Min: 45, Max: 160
Cardiac index (L/min/m?) 2.67+0.48 Min: 2.1, Max: 3.3
Venous oxygen saturation O, (%) 65.0£10.3 Min: 51, Max: 75
mPAP (mmHg) 65.9+14.6 Min: 34, Max: 85
Pulmonary vascular resistance (dynes -seg/cm) 1166333 Min: 742, Max: 1559
RAP (mmHg) 12.246.6 Min: 2, Max: 21
PCWP (mmHg) 12.5%4 Min: 5, Max: 16

PAH - pulmonary arterial hypertension; iPAH — idiopathic pulmonary hypertension; PTE — pulmonary thromboembolism; NYHA — New
York Heart Association; 6-MWT — 6-minutes walk test; PASP — pulmonary artery systolic pressure; Sat — saturation; mPAP - Mean
pulmonary artery pressure; RAP - Right auricular pressure; PCWP — pulmonary capillary wedge pressure.

percorrida na 6-MWT ¢é de 470£70m e a
PSAP média de 72220mmHg.

Actualmente, dois doentes estao a fazer te-
rapéutica combinada — um treprostinil subcu-
taneo, associado a sildenafil per os, e outro
loprost inalado e bosentan per os; trés doen-
tes estdo medicados com bosentan per s, dois
com iloprost inalado e um com sildenafil peros.

Os dados do follow-up estdo representados no
Quadro IV.

Discusséio

O inicio da experiencia do nosso centro re-
porta-se ao ano 2000, altura em que partici-
pamos num estudo multicéntrico internacio-
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nutes walk test is 470270m and mean PSAP
is 72+20mmHg.

Two patients are currently on combined drug
therapy; one is on subcutaneous treprostinil
associated with oral sildenafil and the other
on inhaled iloprost and oral bosentan. Three
patients are receiving oral bosentan, two re-
ceiving inhaled iloprost and one oral silde-
nafil.

Table IV shows the follow-up data.

Discussion

Our Centre began this experience in 2000, a
year in which we took partin an international
multicentre study with inhaled Iloprost (AIR

UESA DE PNEUMOLOGIA

N.° 2 Margo/Abril 2007

249



HIPERTENSAO ARTERIAL PULMONAR — EXPERIENCIA DO CENTRO HOSPITALAR DE VILA NOVA DE GAIA

250

Quadro IV — Dados do follow-up (Junho 2006).
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Follow-up n=9

Tempo de follow-up (meses) 28,1£20.3 Min: 3, Max: 73
Terapéutica actual

lloprost 2

Bosentan 3

Sildenafil 1

lloprost + bosentan 1

Treprostinil + sildenafil 1
Classe funcional NYHA  (I/II/1I1/IV) 1/5/2/1 11/56/22/11 %
6-MWT (m) 470490 Min: 367, Max: 600
PSAP (mmHg) 72420 Min: 35, Max: 96

NYHA - New York Heart Association; 6-MWT — prova da marcha dos 6 minutos; PSAP - presséo sistélica da artéria pulmonar.

Table IV — Follow-up data (June 2006).

Follow-up n=9

Time of Follow-up (months) 28.1£20.3 Min: 3, Max: 73
Current treatment

lloprost 2

Bosentan 3

Sildenafil 1

lloprost + bosentan 1

Treprostinil + sildenafil 1
Functional class NYHA  (I/II/1I/1V) 115211 11/56/22111 %
6-MWT (m) 470490 Min: 367, Max: 600
PSAP (mmHg) 72420 Min: 35, Max: 96

NYHA - New York Heart Association; 6-MWT — 6-minutes walk test; PASP — Pulmonary artery systolic pressure

nal com iloprostinalado (AIR Study'?), no qual
foram incluidos 203 doentes e que demons-
trou a eficacia deste farmaco em doentes com
HAP. A partir dessa data varios doentes nos
foram referenciados, o que nos permitiu ad-
quirir alguma experiéncia neste campo.

Nos dltimos 6 anos foram observados 11
doentes com HAP ou doenca tromboembo-
lica cronica confirmadas, excluindo todos os
doentes observados e nos quais foram detec-
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Study'?). This encompassed 203 patients and
showed the efficacy of this drug for PAH
patients. After this, several of our patients
were referred, allowing us to gain experience
in this field.

Eleven patients with confirmed PAH or
chronic thromboembolism disease have
been observed over the past 6 years, ex-
cluding patients who were observed and
in who were detected other forms of pul-
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tadas outras formas de hipertensao pulmo-
nar. Nido foram referidos neste trabalho al-
guns doentes actualmente em fase de estudo.
Destes 11 doentes, dois foram referenciados
ja em CF 1V e correspondem aos dois que
faleceram, um com doenca tromboemboli-
ca cronica periférica e outro com sindroma
de CREST. Dos restantes, a maioria teve uma
boa resposta a terapéutica com melhoria fun-
cional (CF NYHA/OMS), dos parimetros
ecocardiograficos e da prova da marcha. Nao
obstante, houve ja dois doentes com neces-
sidade de escalada terapéutica com recurso a
terapéutica combinada.

Apesar da boa resposta aos farmacos, hou-
ve necessidade de alteragdo da terapéutica em
dois doentes, num deles por reacc¢do local
importante a perfusio subcutinea de trepros-
tinil, com substitui¢do por iloprost inalado;
outro doente substituiu iloprost inalado por
bosentan per os, por ter uma vida profissional
activa que nio lhe permitia a realizagdo das
varias inalacGes a0 dia. Em termos de efei-
tos laterais, verificou-se, de um modo geral,
boa tolerancia aos quatro farmacos utiliza-
dos, salientando-se apenas uma reac¢ao lo-
cal exuberante ao treprostinil, que condicio-
nou descontinua¢ao do firmaco.

Dos doentes submetidos inicialmente a cirut-
gia, um realizou correcgio cirargica de CIA
com reversao em termos hemodinamicos e
ecocardiograficos, sem critérios actuais para
inicio de terapéutica especifica; o outro foi sub-
metido a tromboembolectomia pulmonar,
tendo mantido hipertensao pulmonar residual
apos a cirurgia com repercussio funcional (CF
NYHA/OMS I1I), pelo que iniciou terapéu-
tica com bosentan per os com boa resposta.
As opgodes terapéuticas iniciais foram condi-
cionadas pelos farmacos disponiveis a data,
sendo que alguns destes doentes iniciaram
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monary hypertension. Several patients
currently in the study phase are not men-
tioned in this article.

Two of these 11 patients were referred to us
already in FC IV. These are the patients who
died; one having chronic peripheral throm-
boembolic disease and the other CREST
Syndrome. Of the remaining patients, the
greater part had a good response to drug
therapy, with functional improvement (FC
NYHA/WHO) in echocatrdiographic param-
eters and in the walking test. This notwith-
standing, two patients needed to increase
therapy, needing combined therapy.
Although there was a good response to drug
therapy, there was need to alter therapy in
two patients. In one this was due to a sig-
nificant local tissue reaction to subcutane-
ous perusion of treprostinil, leading to a
switch to inhaled iloprost and the other
patient switched inhaled iloprost for oral
bosentan as he led an active life which left
no room for several inhalations per day.
Turning to side effects, overall good toler-
ance was found to the four drugs used, with
only one exuberant local tissue reaction to
treprostinil, leading to the medication be-
ing discontinued.

Of the patients initially undergoing surgery,
one had surgical correction of IAC leading
to an improved haemodynamic and echocar-
diograph picture, without real criteria for
initiating specific drug therapy and the other
had pulmonary thrombolectomy, with resi-
dual pulmonary hypertension maintained
after surgery with functional repercussion
(FC NYHA/WHO I1I) leading to initiation
of oral bosentan with good response.

The treatment options initiated were condi-
tioned by the drug therapy available at the
time, as some of these patients began treat-
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terapéutica previamente ao aparecimento de
farmacos com administracio por via oral.

Actualmente, e embora nio haja claramente
nenhuma recomendagao em relagao a quais os
farmacos que deverdo ser usados como pri-
meira linha, parece-nos licito usar como pri-
meira op¢iao um que tenha administracio por
via oral em detrimento de outros com vias de
administracio mais complexas, como sejam a
inalada ou a perfusdo continua com bomba
perfusora por via subcutinea ou endovenosa.
Apesar dos grandes avancos terapéuticos, até
a data nao foi possivel encontrar uma cura
para esta doenca. Assim, o recurso ao trans-
plante pulmonar ou cardiopulmonar conti-
nua a ser a terapéutica de ultima linha ainda
preconizada para os doentes que nao respon-
dem aos firmacos actualmente disponiveis"’.

Conclusées

A hipertensao arterial pulmonar ¢ uma doen-
¢a que atinge predominantemente jovens,
caracterizada por aumento da pressio arte-
rial pulmonar, aumento da resisténcia vas-
cular pulmonar e declinio progressivo do
débito cardiaco, potencialmente fatal em
poucos anos. A descoberta da prostaciclina,
na década de 90, e posteriormente dos seus
derivados e de outros firmacos, como o0s
antagonistas dos receptores da endotelina e
os inibidores da fosfodiesterase-5, possibili-
taram um tratamento para estes doentes ¢ a
alteracido do curso natural da doenca.

O diagnostico precoce € essencial para um
tratamento atempado. O ecocardiograma
transtoracico ¢ um exame simples e nao in-
vasivo, essencial numa abordagem inicial, e
deve ser efectuado em doentes com dispneia
de esforco ou cansaco facil sem causa apa-
rente e como teste de rastreio nos que apre-
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ment prior to the appearance of oral-admin-
istered therapies.

Currently, and although there are no clear
recommendations as to which drug thera-
pies should be used as first line treatment,
we think it wise to use as a first choice one
which can be administered orally rather that
others which have more complex routes of
administration such as inhalation or contin-
uous perfusion by either subcutaneous or
intravenous perfusion pump.

Despite great strides in drug therapy, it has
not yet been possible to find a cure for this
disease. As such, recourse to pulmonary or
cardiopulmonary transplant remains last line
treatment still recommended for patients
who do not respond to the drug therapy
currently available'’.

Conclusions

Pulmonary arterial hypertension is a disease
which predominantly affects the young; It is
characterised by increased pulmonary arte-
rial pressure, increased pulmonary vascular
resistance and progressive decline in cardiac
debit, potentially fatal in a few years. The
discovery of prostacyclin in the 1990s, to be
followed by the discovery of its derivities and
other parmaceuticals such as endothelin re-
ceptor antagonists and phosphodiesterase-
5 inhibitors make treatment of these patients
possible and alters the disease’s natural
course.

Early diagnosis is essential for timely treat-
ment. Transthoracic echocardiogram is a sim-
ple and non-invasive exam which is essential
in the initial approach and should be carried
out in patients with dyspneia on exertion or
those who tire easily without apparent cause.
It should be used as a tracking test in pa-
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sentam patologias associadas a hipertensao
pulmonar, mesmo se assintomaticos.

O correcto diagnoéstico, estratificagio, trata-
mento e follow-up da HAP exigem, além de
um conhecimento da patologia e dos varios
farmacos implicados, uma abordagem mul-
tidisciplinar que inclui a pneumologia, a car-
diologia, a medicina interna e a reumatologia.
A complexidade e os custos, tanto da tera-
péutica como do seguimento destes doen-
tes, implicam uma selec¢do criteriosa dos
casos a tratar, bem como a eventual referén-
cia para centros com experiéncia na area, jus-
tificada também pela raridade da doenca.
Por dltimo, ¢ de salientar o importante con-
tributo de uma equipa de enfermagem es-
pecificamente treinada, bem como das asso-
ciaces de doentes, que ja desempenham
actualmente um importante papel, nomea-
damente na divulgacio da doenga e no apoio
psicossocial aos doentes com HAP.
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