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Resumo

Introdugio: A asma é uma doenga inflamatéria cré-
nica cuja prevaléncia vem aumentando nos dltimos
20 anos. Demanda grande utilizagao de recursos,
principalmente no grupo grave. Neste, hd consumo
crénico de corticéides inalatérios e de 2-agonistas,
que podem produzir uma série de problemas. O ob-
jectivo deste trabalho ¢ o de rastrear as alteracoes elec-
tro e ecocardiogrificas e relaciond-las ao grau da asma.
Metodologia: Seleciondmos 87 doentes do ambula-
tério de asma do HUGG, que, por rotina, possuem

Abstract

Introduction: Asthma is a chronic inflammatory di-
sease which has increased during the last 20 years,
putting a strain on medical resources, particularly se-
vere forms of the disease. Treatment in such cases is
inhaled corticosteroids and beta agonist drugs that
can produce a range of side effects. The aim of this
study is to identify echocardiograph abnormalities
and correlate them with severity of disease.
Methodology: Eight-seven outpatients were selected
at the asthma unit of the Gaffrée Guinle University
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uma espirografia, um eletrocardiograma (ECG) e um
ecocardiograma (ECO) feitos com um intervalo m4-
ximo de um més. As alteragoes ecocardiogréficas en-
contradas foram relacionadas com o grau da asma.
Foram usadas estatisticas ndo paramétricas para essas
comparagoes.

Resultados: Encontrdimos diferencas significativas
(p<0,05) quanto a idade, tempo de asma e saturagio
da hemoglobina (Sa0,) entre os grupos leve e grave.
Na amostra, foi identificada alta prevaléncia de insu-
ficiéncia tricaspide (41,4%).

Conclusdes: O ECO identificou uma série de anor-
malidades, dependentes ou nao da gravidade da asma.
O ECO pode identificar a hipertensio arterial pul-
monar, pelo cdlculo da pressio média da artéria pul-
monar.

Rev Port Pneumol 2008; XIV (3): 363-377

Palavras-chave: Asma, ecocardiograma, hipertensao
arterial pulmonar.

Introducéo

Hospital (HUGG). Each patient underwent spirom-
etry, electrocardiogram (ECG) and echocardiogram
(ECO) during the trial within a month maximum.
Echocardiograph abnormalities found related to de-
gree of asthma. Statistical analysis was made by non-
parametric tests.

Results: We found significant differences (p<0.05)
for age, disease duration and haemoglobin saturation
(S20,) between the moderate and severe groups. In
the sample a high prevalence of tricuspid insufficien-
cy (41.4%) was identified.

Conclusions: ECO identified a series of abnormali-
ties that were not always dependent on severity of
disease. ECO can identify pulmonary hypertension
through calculation of mean pressure of the pulmo-
nary artery.

Rev Port Pneumol 2008; XIV (3): 363-377

Key-words: Asthma, electrocardiogram, echocardio-
gram.
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Asma é uma doenca inflamatéria crénica carac-
terizada por hiperresponsividade das vias aéreas
inferiores e por limitagao varidvel ao fluxo aéreo,
reversivel espontaneamente ou com tratamen-
to, manifestando-se, clinicamente, por epis6-
dios recorrentes de sibilancia, dispneia, aperto
no peito e tosse, particularmente a noite e pela
manhi, ao despertar. Resulta de uma interacgao
entre genética, exposicio ambiental e outros
factores especificos que levam ao desenvolvi-
mento e manutengio dos sintomas.!

Segundo Upton ez al.,> a sua prevaléncia au-
mentou mais de duas vezes num periodo de
vinte anos (entre 1976 a 1996), em individuos
adultos, associada principalmente 2 atopia.

REVISTA PDRTUGUESA
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Asthma is a chronic inflammatory disease
characterised by hyperreactivity of the lower
airways and variable limitation of airflow
that reverses spontaneously or with treat-
ment. It presents through recurrent episodes
of wheezing, dyspnoea, tightening of chest
and cough, particularly at night and on
morning waking. It is the result of the inter-
play between genetic, environmental and
other specific factors which lead to the de-
velopment and maintenance of symptoms’.
The incidence rate of asthma, particular of
atopic forms, increased more than twofold
between 1976 and 1996 in adults, accor-
ding to Upton ez al2.
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Quanto a gravidade, a asma pode ser classi-
ficada, segundo o Consenso Brasileiro de
Asma de 2002! e a GINA,? em leve intermi-
tente, leve persistente, moderada e grave.
Estima-se que 60% dos casos de asma sejam
intermitentes ou persistentes leves, 25% a
30% moderados e 5% a 10% graves.!

O tratamento da asma, nos grupos moderado e
grave, envolve uso crénico de 32-agonistas e de
corticoides inalatérios, gerando alteracoes adi-
cionais as da doenca. Del Rio-Navarro et al*
mostraram um aumento da morbidade e da
mortalidade relacionado com a asma, possivel-
mente devido ao uso excessivo de B2-agonistas.
Taylor et al® verificaram que o uso de P2-
-agonistas produziu um aumento significativo
da frequéncia cardfaca e um encurtamento do
intervalo QT. De modo nio significativo,
identificaram uma redugio da amplitude da
onda T e relacionaram o seu uso a actividades
ectOpicas supraventriculares e ventriculares.
O tratamento com prednisona nio alterou sig-
nificativamente a resposta cardiovascular. Por
outro lado, concluiram que os efeitos bioqui-
micos agudos do uso de [32-agonistas sao
maiores em doentes com tratamento prévio
com corticdides e que o grau de hipocalemia
produzido pela interacgio entre as drogas pode
ter significAncia clinica nas condi¢oes hipoxé-
micas na obstrugio aguda do fluxo aéreo.
Quanto as alteracoes ecocardiogrificas,
Uyan ez al ¢ apontam para evidéncias de dis-
fun¢io ventricular diastdlica direita e es-
querda e melhoria nos parimetros de enchi-
mento diastdlico ventricular direito apés o
tratamento em criangas com asma.

Da mesma forma, Hirono et 4/ 7 mostraram
que os indices diast6licos ventriculares esquer-
dos, mas nio a funcio sistdlica, encontravam-
-se deteriorados no grupo que fazia uso créni-
co de Br-agonistas adrenérgicos.

REVISTA PDRTUGUESA DE

In terms of severity, asthma can be classified
according to the 2002 Brazilian Asthma
Consensus' and GINA? as mild-intermit-
tent, mild-persistent, moderate and severe.
It is estimated that 60% of asthma cases are
intermittent or mild-persistent, 25 to 30%
moderate and 5 to 10% severe!.

Treatment of moderate to severe asthma in-
volves the use of beta agonists and corticos-
teroid inhalers, which generate alterations
additional to disease-caused ones. Del Rio-
Navarro er al* identified increased asthma-
related morbidity and mortality, possibly
due to excessive use of beta agonists.

Taylor et al> showed that the use of beta
agonists produced a significantly increased
cardiac rate and a shortening of long QT
syndrome. They identified a non-significant
reduction in amplitude of the T wave and
associated its use to supra-ventricular and
ventricular ectopic activities. Treatment
with prednisone did not significantly alter
cardiovascular response. Further, this re-
search showed that the acute biochemical
effects stemming from beta agonist use are
greater in patients with previous corticoid
treatment and that the degree of hypokalae-
mia, produced by drug interaction, could
have clinical significance on hypoxemic
conditions in acute airflow obstruction.

In the area of echocardiograph abnormali-
ties Uyan et 2/ indicated evidence of right
and left diastolic ventricular dysfunction
and improvement of right diastolic filling
parameters after asthmatic children received
treatment.

Similarly, Hirono et al” showed that left
ventricular diastolic indicators, but not sys-
tolic function, were deteriorated in the
groups with chronic use of adrenergic beta
agonists.
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Bagnato et al® verificaram pelo Doppler
que o VmaxE (velocidade mdxima da onda
E no fluxo trictspide) era significativamen-
te maior no grupo com asma brénquica.
Além disso, viram que o tempo de acelera-
¢ao pulmonar (TAP) nos grupos de asmdti-
cos e de portadores de doenga pulmonar
obstrutiva crénica (DPOC), era diferente
daquele em individuos sauddveis.

Chazam ez 2/ mostraram um aumento sig-
nificativo na fracgio de ejec¢io e do VCFM
(velocidade mdxima do encurtamento cir-
cunferencial).

Em relagio a hipertensdo arterial pulmonar
(HAP), Sarac'® demonstrou que o ecocardio-
grama com Doppler era o mais sensivel e o
menos invasivo método disponivel para diag-
néstico e acompanhamento de hipertensio
arterial pulmonar em asmiticos. A graduacio
de hipertensao pulmonar pré-capilar segue o
modelo proposto por Galie ez a/.!!

A utilizagao de 2-agonistas pode produzir
hipocalemia decorrente da estimulagio do
receptor de membrana Na*/K+ — ATPase,
que promove o influxo de potdssio nas célu-
las. Além disso, o uso de altas doses de $2-
-agonistas pode estar associado a arritmias
cardiacas em doentes com obstrugao créni-
ca do fluxo aéreo, estando também implica-
do em alguns casos de morte stibita.'?

Deste modo, é importante avaliar as alteracoes
cardiovasculares nos asmadticos, a fim de identifi-
car possiveis factores de risco. O objectivo deste
trabalho ¢ determinar a prevaléncia das alteracoes
ecocardiograficas em doentes do ambulatério de
asma do Hospital Universitdrio Gaffrée e Guinle
(HUGG) e correlacionar as alteragoes encontra-
das com a classificacio de gravidade da asma.!?

Bagnato ez al.® used the Doppler technique
to verify that peak velocity of early tricuspi-
dal flow (VmaxE) was significantly higher
in the group with bronchial asthma. Addi-
tionally, pulmonary acceleration time
(PVAT) in the asthmatic groups and sub-
jects with Chronic Obstructive Pulmonary
Disease (COPD) was different to that of
healthy individuals.

Chazam et al.’ showed a significant increase
in the ejection fraction and of maximal ve-
locity of circumferential fibre shortening
(VCFMax).

In terms of pulmonary arterial hypertension
(PAH), Sarac'® showed that echocardiogram
with Doppler was the most sensitive and
least invasive method available for diagnosis
and monitoring of PAH in asthmatic pa-
tients. Graduation of pre-capillary pulmo-
nary hypertension followed the model pro-
posed by Galie ez al.l'.

Use of beta agonists can produce hypokalae-
mia following stimulation of the Na+/K+
receptor membrane — ATPase, which pro-
motes potassium influx to cells. Additio-
nally, high dosage of beta agonists can be
associated to cardiac arrhythmias in patients
with chronic obstruction of airflow; thus
also implicated in some cases of sudden
death.

It is important, therefore, to evaluate car-
diovascular abnormalities in asthmatics in
order to identify possible risk factors. The
aim of this study was to determine the
prevalence of echocardiograph abnormali-
ties in asthmatic outpatients at HUGG and
correlate abnormalities found to severity of
asthma.'3
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Metodologia

Trata-se de um estudo transversal aprovado
pelo Comité de Etica em Pesquisado HUGG.
Foram seleccionados, de forma consecutiva,
100 adultos de ambos os sexos atendidos no
ambulatério de asma da disciplina Cardio-
pulmonar do HUGG da Universidade Fede-
ral do Estado do Rio de Janeiro, com diag-
ndstico de asma.'® Foram excluidos os
doentes com idade inferior a 15 anos e supe-
rior a 75 e aqueles que realizaram os exames
com mais de 30 dias de diferenca.

Para participar no estudo, os individuos preen-
cheram um formuldrio de consentimento livre
e esclarecido e receberam solicitacio de exame
de prova de fungio pulmonar, ECG e ECO.
Os métodos de avaliacio realizados foram:
1 — Revisao de prontudrio, buscando por
dados de doenga prévia ou concomitante,
medicamentos em uso regular, tratamento
anterior para a asma, tratamento recomen-
dado pelo servico, tempo de asma, etc.

2 — Avaliagio da fun¢io pulmonar, realizada
com espirégrafo de fole, computadorizado,
empregando a versao 4.0 do programa Spiro-
matic. As varidveis pesquisadas, obtidas da ma-
nobra de capacidade vital forcada, foram: capa-
cidade vital forcada (CVF), volume expiratério
forcado no primeiro segundo (VEMS), relagao
VEMS/CVE fluxo expiratério forgado entre
25 e 75% da CVF (FEF25-75%), tempo expi-
ratério forcado entre 25 e 75% da CVF
(TEF25-75%), pico de fluxo expiratério (PFE)
e fluxos expiratdrios forcados a 50% e 75% da
CVF (FEF50-75%). Os valores previstos fo-
ram os de Knudson et 2/'® As técnicas de exa-
me e mensuragio sio as recomendadas pelo
Consenso Brasileiro,! GINA? e pela American
Thoracic Society/European Respiratory Society
(ATS/ERS)."#15 A classificagao do tipo e do

grau de distirbio ventilatério, assim como o

REVISTA PDRTUGUESA DE

Methods

This transversal study was approved by the
HUGG Research Ethics Committee. A
hundred male and female adults diagnosed
with asthma and attending the out-patient
unit at HUGG were selected!?. Patients
aged below 15 years and above 75 years were
excluded from the study, as well as those
who underwent tests more than 30 days
apart.

Patients filled in a consent form to take part
in the study and were referred for lung func-
tion test, ECG and ECO.

Evaluation methods used were the follow-
ing:

1 — Review of clinical record to find details
of previous or associated disease, medicines
in regular use, previous treatment for asth-
ma, treatment recommended by the depart-
ment, period of asthma, etc.

2 — Evaluation of lung function with spirog-
raphy using Spiromatic version 4.0 soft-
ware. Values derived from the forced vital
capacity technique were Forced Vital Ca-
pacity (FVC), Forced Expiratory Volume
in one second (FEV1), the FEV1/FVC ra-
tio, Forced Expiratory Volume between 25
and 75% of FVC (FEV-25-75), Forced Ex-
piratory Time between 25 and 75% of FVC
(FET-25-75), Peak Expiratory Flow (PEF)
rate and Forced Expiratory Flow of 25 to
75% of FVC (FEF 50-75%). Predicted va-
lues were those of Knudson ez 2/'3. Test and
measurement methods were as recom-
mended by the Brazilian Consensus',
GINA? and the American Thoracic So-
ciety/European Respiratory Society (ATS/
ERS)14 15,

Classification of type and degree of ventila-
tory disturbance, as well as criteria of posi-
tive bronchodilator test, were those recom-

Vol XIV N.23 Maio/Junho 2008
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critério de prova broncodilatadora positiva, sao
os recomendados pela ATS/ERS.'! Desta
forma, os doentes foram classificados em trés
grupos: asma leve, moderada e grave.

3 — ECO uni e bidimensional com Doppler
no aparelho “HP Somos 100CF”, realizado
em decubito dorsal e semidectibito lateral
esquerdo.'® Foram considerados os critérios
de normalidade segundo Febiger.'¢

Foram avaliadas a pressao média da arterial
pulmonar (PMAP) e a pressao sistélica da
artéria pulmonar (PSAP).'"1718 A classifi-
cacdo da HAP segue o proposto por Galie
et al."!

Os exames foram realizados por profissio-
nais experientes do préprio ambulatério do
HUGG, e os laudos de cada tipo de exame
foram dados por um mesmo examinador.
A estatistica descritiva foi feita pela mediana e
pelos percentis 25 e 75%. Em razao da nature-
za das varidveis, confirmada pelo teste de
Kolmogorov-Smirnov, foram empregados tes-
tes nao paramétricos. O teste do qui-quadrado
foi empregado para as varidveis categdricas e os
testes de Kruskal-Wallis para as continuas, sen-
do o contraste realizado pelo teste de Student-
-Newman-Keuls. O nivel de significincia de
5% foi estabelecido para rejei¢ao da hipdtese
de nulidade ou igualdade (0=0,05), em teste
bicaudal.

Foram usados o MS Excel 2003®" ¢ o0 Gra-
phPad Instat®?.

Resultados

As caracteristicas da amostra estio resumidas
no Quadro I. Pelo facto de nem todos os da-
dos estarem disponiveis nos prontudrios ava-
liados, foi necessdrio explicitar o tamanho
amostral para cada parAmetro apresentado.
Houve predominio do sexo feminino em rela-

mended by ATS/ERS'15. The patients were
thus classified into light, moderate and se-
vere asthma groups.

2 — Uni and bi-dimensional ECO with Dop-
pler using an HP SOmos 100CF were car-
ried out on dorsal decubitis and left-lateral
semi-decubitis'®. Normality criteria were
those of Febiger'e.

Average pulmonary artery pressure and sys-
tolic pulmonary artery pressure were mea-
sured'"718 PAH classification was in line
with proposals by Galie ez al.'"

The tests were undertaken by experienced
professionals in the HUGG out-patients
department and results of each type of test
were provided by the same evaluator.
Statistical analysis was made using me-
dian and 25 and 75 percentiles. Due to
the nature of these variables, corrobora-
ted by the Kolmogorov-Smirnov test,
non-parametric tests were employed. The
chi-square test was used for variable ca-
tegories and the Kruskal-Wallis tests for
continuous, with contrast made with the
Student-Newman-Keuls test. Level of
significance of 5% was established by re-
jection of the nullity or equality hypo-
thesis in bi-caudal test.

MS Excel 2003®" and GraphPad Instat®?°

were used to process data.

Results

Characteristics of the sample are sum-
marised in Table I. As none of the data was
to be found in clinical records studied, it
was necessary to itemise the sample size for
each parameter presented.

There were more females than males in all
the groups as follows: 13:3 (81.3%) in light
asthma, 24:11 (68.6%) in moderate asthma
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Quadro | - Caracteristicas da amostra estudada

Leve Moderada Grave
. n =16 (18,4%) n = 35 (40,2%) n = 36 (41,4%)
V | Test
aniave este Mediana Mediana Mediana
(p-25% e p.75%) (p-25% e p.75%) (p-25% € p.75%)
n=16/16 (100,%) n= 35/35 (100,%) n= 36/36 (100,%)
|dade (anOS) p=0,0230* 41 0 44 0 49 0
(25,5-47,0) (33,0 -52,75) (40,0-62,0)
n=10/16 (62,5%) n=27/35 (77,1%) n=29/36 (80,6%)
Tempo de doenga (anos) p=0,0068* 15,5 13,0 33,0
(2,0 -36,0) (7,5-28,5) (17,0-50,0)
—_ 0, _ 0, —_ 0,
Tempo de tratamento no HUGG n=9/16 (56,3%) n=23/35 (65,7%) n=28/36 (77,8%)
p=0,9618 52,0 49,0 49,0
(meses)
(31,0 -55,0) (33,0 -55,5) (31,8 -65,0)
Tabagismo p=0,2317 2/16 (12,5%) 6/35 (17,1%) 9/36 (25,0%)
- 0, - 0 - 0
HAS 0=0,0386" n=5/16 (31,3%) n=22/35 (62,9%) n=24/36 (66,7%)
0/5 (0,0%) 5/22 (22,7%) 10/24 (41,7%)
n=9/16 (56,3%) n=19/35 (54,3%) n=22/36 (61,1%)
PAS (mmHg) p=0,0850 110,0 120,0 130,0
(110 - 110) (110-130) (120 - 148,5)
n=5/16 (31,3%) n=30/35 (85,7%) n= 32/36 (88,9%)
Sa0; (%) p=0,0091" 97,0 97,0 96,0
(97,0-98,0) (96,0 -98,0) (94,5-97,0)

* teste estatisticamente significativo (p<0,05).

HAS - Hipertensao arterial sistémica; PAS — Press@o arterial sistélica; SaO2 — Saturagao de oxigénio; HUGG - Hospital Universitario Gaffrée e Guinle

40 ao masculino em todos os grupos, na pro-
porgio de: 13:3 (81,3%) na asma leve, 24:11
(68,6%) na asma moderada e 28:8 (77,8%)
na asma grave. Nao houve, porém, diferenca
entre os grupos (p=0,5380).

Em relacao a idade, foi verificada uma dife-
renca estatisticamente significativa entre os
graus grave e leve. Na asma grave, os doen-
tes apresentaram um maior tempo de doen-
ca, com diferenca estatisticamente significa-
tiva em relagdo aos outros grupos.

O tabagismo, definido como uma carga tabd-
gica de mais de 5 magos/anos, foi encontrado

em 19,5% (17/87) dos doentes. E nio foi sig-

REVISTA PDRTUG
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and 28:8 (77.8%) in severe asthma. There
was, nevertheless, no difference between the
groups (p=0.5380).

In relation to age, significant statistical dif-
ference was found between severe and light
forms of disease. In severe asthma, patients
presented a longer disease period, with sig-
nificant statistical difference in relation to
the other groups.

Some 19.5% (17/87) of subjects were heavy
smokers, defined as more than 5 pack/
years. There was no significant difference
between this and other groups, as seen in

Table I.
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Table | - Characteristics of studied samples

Light Moderate Severe
n =16 (18.4%) n = 35 (40.2%) n = 36 (41.4%)
Variable Test
Median Median Median
(p.25% and p.75%) (p.25% and p.75%) (p.25% and p.75%)
n=16/16 (100.%) n=35/35 (100.%) n=36/36 (100.%)
Age (years) p=0.0230" 410 44.0 49.0
(25.5-47.0) (33.0-52.75) (40.0-62.0)
n=10/16 (62.5%) n=27/35 (77.1%) n=29/36 (80.6%)
Duration of disease (years) p=0.0068" 155 13.0 33.0
(2.0 - 36.0) (7.5-28.5) (17.0-50.0)
— 0, — 0, — 0
Time of treatment in HUGG osis n=9/16 (56.3%) n=23/35 (65.7%) n=28/36 (77.8%)
(months) p=0. 52.0 49.0 49.0
(31.0-55.0) (33.0-55.5) (31.8-65.0)
Smoking p=0.2317 2/16 (12.5%) 6/35 (17.1%) 9/36 (25.0%)
— 0, — 0, — 0
SAH 0=0.0386" n=5/16 (31.3%) n=22/35 (62.9%) n=24/36 (66.7%)
0/5 (0.0%) 5/22 (22.7%) 10/24 (41.7%)
n=9/16 (56.3%) n=19/35 (54.3%) n=22/36 (61.1%)
SAP (mmHg) p=0.0850 110.0 120.0 130.0
(110-110) (110 - 130) (120 - 148.5)
n=5/16 (31.3%) n=30/35 (85.7%) n=32/36 (88.9%)
Sa0; (%) p=0.0091 97.0 97.0 96.0
(97.0-98.0) (96.0-98.0) (945-97.0)

* statistically significant test (p<0.05).
SAH - Systemic Arterial Hypertension; SAP — Systolic Arterial Pressure; SaO, — Oxygen saturation; HUGG - Hospital Universitéario Gaffrée e Guinle.
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nificativamente diferente entre os grupos, con-
forme Quadro L.

Foi encontrada hipertensdo arterial sistémi-
ca (HAS) em 15/51 (29,4%), principal-
mente no grupo de asma grave (41,7%).

A média de idade nos doentes com histdria
de hipertensio foi significantemente maior
(54,67 + 13,937 anos, [C95% 46,95 a 62,38,
p=0,0102) do que nos que nio apresentaram
histéria de HAS (42,68 + 15,250, IC95%
37,87 a 47,49).

Deste modo, com excegio de idade, tempo de
asma e Sa0,, nio foram identificadas diferen-

PDRTUGUESA DE

Systemic arterial hypertension was found in
15/51 (29.4%), mainly in the severe asthma
group (41.7%)

The average age of patients with a history of
hypertension was significantly ~greater
(54.67 + 13.937 years, CI95% 46.95 to
62.38, p=0.0102) than in those who not
presenting a history of systemic arterial hy-
pertension (42.68 + 15.250, CI95% 37.87
to 47.49).

Thus, with the exception of age, period of
asthma and SaO,, no significant statistical
differences (p>0.05) were identified for the
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cas estatisticamente significativas (p>0,05)
para os parAmetros referidos, quando compa-
rados ao grau da asma (Quadro I).

Os achados ecocardiogréficos, classificados pelo
grau de asma, estao resumidos no Quadro I

Asma leve

Identificdimos insuficiéncia valvar em 6/16
(37,5%), na asma leve; dentre elas, insuficién-
cia mitral leve em 2/6 (33,3%), insuficiéncia
tricispide leve em 3/6 (50%) e insuficiéncia
trictispide leve a moderada em 1/6 (16,7%).

Asma moderada

Identificdmos insuficiéncia valvar em 21/35
(60,0%); dentre elas, insuficiéncia tricispi-
de (IT) leve em 14/21 (66,7%), IT leve a
moderada em 2/21 (9,5%), insuficiéncia
mitral IM) leve em 2/21 (9,5%), IT mode-
rada em um caso (4,8%), IT leve associada
a insuficiéncia adrtica leve e IM leve em
1/20 (4,8%) e, finalmente, IT leve associa-
da a insuficiéncia mitral leve a moderada em

1/21 (4,8%).

Asma grave

Identificdmos insuficiéncia valvar em 16/36
(44,4%); dentre elas, insuficiéncia tricispide
leve em 7/16 (43,8%), IT leve associado a insu-
ficiéncia mitral em 3/16 (18,8%) e IM leve em
2/16 (12,5%). Identificimos, ainda, um caso
de insuficiéncias mitral, tricispide e adrtica em
grau leve associadas (6,3%), uma insuficiéncia
tricispide moderada (6,3%), uma insuficiéncia
mitral e adrtica leve (6,3%) e, finalmente, um
caso de IT leve 4 moderada (6,3%).
Encontrdmos diferenga estatisticamente signi-
ficativa entre a razio da onda E e da onda A

REVISTA PDRTUGUESA DE

abovementioned parameters when com-
pared to the degree of asthma (Table I).

Echocardiograph results, classified accor-
ding to degree of asthma, are outlined in

Table II.

Light asthma

Here we found valvular insufficiency in 6/16
(37.5%), among these, light mitral insuffi-
ciency in 2/6 (33.3%), light tricuspid insuf-
ficiency in 3/6 (50%) and light to moderate
tricuspid insufficiency in 1/6 (16.7%).

Moderate asthma

Here we found valvular insufficiency in
21/35 (60.0%), among these, light tricus-
pid insufficiency (TI) in 14/21 (66.7%),
light to moderate TT in 2/21 (9.5%), light
mitral insufficiency in 2/21 (9.5%), mode-
rate TT in one patient (4.8%), light TT as-
sociated to light aortic insufficiency and
light mitral insufficiency in 1/20 (4.8%) and,
lastly, light TT associated to light to mode-
rate mitral insufficiency in 1/21 (4.8%).

Severe asthma

Here we identified valvular insufficiency in
16/36 (44.4%), among these, light TT in
7/16 (43.8%), light TT associated to mitral
insufficiency in 3/16 (18.8%) and light mi-
tral insufficiency in 2/16 (12.5%). Additio-
nally, we confirmed a case of mitral, tricuspid
and aortic insufficiencies associated to light
degree (6.3%), a moderate TT (6.3%), a light
mitral and aortic insufficiency (6.3%) and
lastly a case of light to moderate TT (6.3%).
We also found significant statistical diffe-
rence between the E wave and A wave ratio
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Variavel Teste Leve Moderada Grave
n =16 (18,4%) n = 35 (40,2%) n = 36 (41,4%)
Fracio de eleccio 06268 Mediana = 73,0 Mediana = 75,0 Mediana = 69,5
gao de ejece p=0 (025%=68,0 € p75%=76,3)  (p25%=71,0 € p75%=79,5) (p25%=61,3 & p75%=77,0)
Mediana = 42,0 Mediana = 44,0 Mediana = 42,5
o - i) b )
Encurtamento (D%) p=0,2264 (025%=38,0 e p75%=443)  (p25%=41,0 e p75%=488)  (p25%=38,8 & p75%=465)
Mediana=1,4 Mediana = 1,5 Mediana = 1,6
vem p=07428 (p25%=1,4 & p75%=1,7) (P25%=1,4 & p75%=1,7) (P25%=1,4 & p75%=1,7)
- , . Mediana = 2,7 Mediana = 2,6 Mediana = 3,0
2 1=
Indice cardiaco (L/min/i) p=0,7568 (P25%=2,4 & p75%=32) (P25%=2,3 & p75%=34) (P25%=2,3 & p75%=3,9)
/A 00302 Mediana = 1,53 Mediana = 1,40 Mediana = 1,17
p=0, (p25%=1,28 e p75%=1,75)  (p25%=1,14 e p75%=1,62) (p25%=0,83 e p75%=1,50)
E/A (<1,0) p=0,0296 * 2115 = 13,3% 7/34 = 20,6% 14/35 = 40,0%
Mediana = 63,00 Mediana = 68,00 Mediana = 63,50
Espessamento SIV p=0,6060 (P25%=525 e p75%=88,5)  (p25%=61,0 e p75%=83,50)  (p25%=54,00 & p75%=75,00)
. Mediana = 90,50 Mediana = 83,00 Mediana = 72,50
Espessamento PPVE p=0,0150 (D25%=72,5 & p75%=104,0)  (p25%=72,25 e p75%=100,0)  (p25%=60,00 € p75%=87,00)
Fluxo pulmonar: TA (seg) 04931 Mediana = 0,100 Mediana = 0,120 Mediana = 0,110
P - 1A 158 p=5, (p25%=0,00 € p75%=0,120)  (p25%=0,090 & p75%=0,140)  (p25%=0,090 & p75%=0,120)
Mediana = 27,50 Mediana = 24,00 Mediana = 25,00
= p259%=05,8 e p75%=28, p25%=005 € p75%=285)  (p25%=22,00 & p75%=29,
PSAP (mmHg) p=0,7525 (025%=25,8 ¢ p75%=28,0)  (p25%=20 %=085)  (p25%=22,00 e p75%=29,0)
Mediana = 33,00 Mediana = 30,50 Mediana = 29,50
- p25%=25,00 e p75%=37, p25%=22,5 e p75%=40,75 p25%=28,00 e p75%=36,
PMAP (mmHg) P=OSTTS  o50s05,00 6 p75%=37,0)  (p25%=22 %=40,75)  (p25%=28,00 & p75%=36,0)
Hipertenséo pulmonar leve p=0,5987 % 2/9=222% 5/18 = 27,8% 3/9 =33,3%
:fggg;saao pulmonat p=0,6089 3/9 = 33,3% 4118 22,2% 4/9 = 44,4%
Hipertensao pulmonar grave p=0,1947 = 0/9 =0,0% 3/18 =16,7% 0/9=0,0%
:ijf;cr'::é’z;g:““"de 0=0,8309 % 4116 = 25,0% 19/35 = 54,3% 13/36 = 36,1%

* teste estatisticamente significativo (p<0,05).
% Teste qui-quadrado para tendéncia.

Vemf - Velocidade maxima do encurtamento circunferencial; E/A — Relacdo onda E / Onda A; SIV - Septo interventricular; PPVE — Parede posterior do ventriculo esquerdo
TA - Tempo de aceleracéo; PSAP — Pressao sistélica da artéria pulmonar; PMAP — Presséo média da artéria pulmonar
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(E/A) no grupo de doentes com asma leve e
asma grave (Quadro III). Ainda em relacio ao
indice E/A, investigdmos se ele se encontrava
<1,0, o que indicaria sinal de alteragao do rela-
xamento (disfungio diastdlica). De modo ge-
ral, em 26,4% (23/87) dos doentes encontra-
mos essa alteragio, sendo que nos grupos leve,
moderado e grave, temos, respectivamente,

STA
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(E/A) in the group of patients with light and
severe asthma. (Table III). In relation to the
E/A index, we investigated whether it was
<1.0, which would indicate alteration in re-
laxation (diastolic dysfunction). In general
we found this alteration in 26.4% (23/87) of
patients, existing in the light, moderate and
severe groups, respectively, 2/15 (13.3%),
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Table Il - Echocardiograph parameters

Variable Test Light Moderate Severe
n = 16 (18.4%) n = 35 (40.2%) n = 36 (41.4%)
Eiection fraction 06268 Median = 73.0 Median = 75.0 Median = 69.5
) p=0. (p25%=68.0 and p75%=76.3)  (p25%=71.0 and p75%=79.5)  (p25%=61.3 and p75%=77.0)
Median = 42.0 Median = 44.0 Median = 42.5
1 0, — |
Shortening (D%) P=02264 \p6%=38.0and p75%=44.3) (p25%=41.0 and p75%=488)  (p25%=38.8 and p75%=46.5)
Median =14 Median=1.5 Median = 1.6
VCFMax P=07428  o5v=tdandp7s%=17)  (025%=14and p7s%=17)  (p25%=1.4 and p75%=1.7)
L ) Median = 2.7 Median = 2.6 Median = 3.0
2 =
Cardiac index (Limin/m?) P=07568 omve04andp7E%=32)  (p25%=2.3and pT5%=34)  (p25%=2.3 and p75%=3.9)
E/A 00322 Median = 1.53 Median = 1.40 Median = 1.17
p=0. (p25%=1.28 and p75%=1.75)  (p25%=1.14 and p75%=1.62)  (p25%=0.83 and p75%=1.50)
E/A (<1.0) p=0.0296 * % 2115 = 13.3% 7/34 = 20.6% 14/35 = 40.0%
- Median = 63.00 Median = 68.00 Median = 63.50
IVS thickening P=08080 \o5vk=505 and p75%=88.5) (p25%=61.0 and p75%=83.50) (p25%=54.00 and p75%=75.00)
. : . Median = 90.50 Median = 83.00 Median = 72.50
LVPW thickening P=0.0180" o575 and p75%=104.0) (p25%=72.25 and 75%=100.0) (p25%=60.00 and p75%=67.00)
) Median = 0.100 Median = 0.120 Median =0.110
Pulmonary airflow AT (seconds)  p=04231 ey, 09 and p75%=0.120) (p25%=0.090 and 75%=0.140) _(p25%=0.090 and p75%=0.120)
Median = 27.50 Median = 24.00 Median = 25.00
PASP (mmH) P=07525 o5%=258 and p75%=28.0)  (p25%=20.5 and p75%=285)  (p25%=22.00 and p75%=29.0)
Median = 33.00 Median = 30.50 Median = 29.50
PAAP (mmH) P=0STTS  50s25.00 and p75%=37.0) (p25%=22.5 and p75%=40.75) (p25%=28.00 and p75%=36.0)
Light pulmonary hypertension p=0.5987 % 2/9=222% 5/18 = 27.8% 3/9 = 33.3%
r“}"y‘;‘ler:::;‘::monary p=0.6089 % 3/9 = 33.3% 418 22.2% 4/9 = 44.4%
ﬁ;;j:tz::lm"”ary p=0.1947 % 0/9 = 0.0% 318=16.7% 0/9 = 0.0%
I;'ﬁf/szg;;’::zc'ency 0=0.8300 & 4116 = 25.0% 19/35 = 54.3% 13/36 = 36.1%

* statistically significant test (p<0.05).
%X Chi-square test for VCFMax tendency

VCFMax — maximal velocity of circumferential fibre shortening; E/A— E / A Wave ratio; IVS- Interventricular Septum; LVPW — Left Ventricular Posterior Wall; AT — Acceleration
Time; PASP —Pulmonary Artery Systolic Pressure; PAAP — Pulmonary Artery Average Pressure

2/15 (13,3%), 7/34 (20,6%) e 14/35 (40,0%).
Nao encontrdmos associagio estatisticamente
significativa (p=0,0738) entre o grau da asma e
relacao E/A <1,0, mas verificdmos uma ten-
déncia estatisticamente significativa de que a
evolugio dos graus da asma estd directamente
relacionada com o desfecho (p=0,0296).
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7134 (20.6%) and 14/35 (40.0%). We en-
countered no significant statistical associa-
tion (p=0.0738) between the degree of asth-
ma and the E/A <1.0, but we found a
statistically statistical trend for the evolution

of degrees of asthma to be directly related to
this conclusion (p=0.0296).
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Na amostra, 43/87 doentes (49,4%) apresen-
taram algum tipo de insuficiéncia valvar, sen-
do a mais frequente a insuficiéncia tricispide
leve (isolada) com 27,6% (24/87) de prevalén-
cia, correspondendo a 55,8% dentre os que
apresentaram alguma insuficiéncia. Aqueles
com IT leve sdo encontrados, com maior fre-
quéncia, na asma moderada (58,3%).

Naio verificimos uma tendéncia estatistica-
mente significativa, relacionando o grau da
doenga com um maior ou menor niimero

de casos de I'T (Quadro II).

Discusséo

As avaliagoes dos exames ecocardiogrificos
demonstram um conjunto de alteragoes nos
doentes em tratamento ambulatorial regular
para asma. Apesar de alguns achados serem
mais frequentes nos classificados como asma
grave,"? devemos levar em consideragao as-
pectos importantes nesse subgrupo, um dos
quais seria a idade. Neste caso, verificamos
uma tendéncia estatisticamente significativa
de aumento da média de idade, acompanhan-
do a evolugio da doenga. O grupo com asma
grave apresenta, para a idade, IC95% de 44,7
a 55,3 anos. Em contrapartida, a populagio
classificada como asma leve apresenta 1C95%
de 29,2 a 45,9 anos. Relacionado com este
dado, podemos inferir, também, que a maior
frequéncia de HAS encontrada no grupo gra-
ve (41,7%) possa estar associada a idade avan-
cada, j4 que houve diferengas estatisticamente
significativas entre as médias de idade nos hi-
pertensos, em relacao aos nio hipertensos.
Ademais, temos uma maior possibilidade de
ocorréncia de outras doencas cardiovasculares
a medida que a idade aumenta. Deste modo,
a inferéncia de que alguns achados encontra-
dos no ecocardiograma possam estar isolada-

In the study’s sample, 43/87 patients
(49.4%) presented some type of valvular in-
sufficiency, with the most frequent light T1
(isolated) with a rate of 27.6% (24/87), cor-
responding to 55.8% of those presenting
some insufficiency. Those with light TT were
found to have the greatest occurrence of
moderate asthma; 58.3%.

We did not find any significant statistical
tendency relating degree of illness to fewer
or greater cases of TT (Table II).

Discussion

Study of echocardiograph tests revealed a
range of abnormalities in our patients re-
ceiving regular out-patient treatment for
asthma. Despite some findings being more
common in those classified with severe
asthma, we have to take into consideration
important aspects of this sub-group, one of
which is age. In this case, we found a statis-
tically significant trend towards increased
mean age, together with progress of the
disease.

The group with severe asthma presented
CI95% of 44.7 to 55.3 years. In contrast,
the population classified with light asthma
presented CI95% of 29.2 to 45.9 years. In
line with this finding, we can also infer that
the greater frequency of systemic arterial
hypertension found in the severe group
(41.7%) could be associated to advanced
age, as there are already significant statistical
differences between the age means of hyper-
tensive and non-hypertensive subjects.
Additionally, there is more possibility of oc-
currence of other cardiovascular diseases as
age increases. Thus, the inference that some
echocardiogram results could have an iso-
lated relation to asthma could be compro-
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mente relacionadas com a asma pode ficar
comprometida. Por outro lado, estes achados
nos asmdticos justificam a sua investigacao ro-
tineira, com a finalidade de diagnosticar, pre-
cocemente, alguma complicagao possivel.
Além da idade avancada, o grupo com asma
grave apresenta maior tempo de doenga,
com diferenga média de, aproximadamente,
13 anos entre eles.

Encontramos insuficiéncia tricispide em
36/87 (41,4%), sendo apenas 11,1% (4/36)
no grupo leve, enquanto os outros 88,9%
sao representados pelos casos moderado e
grave. Este dado poderia ser um sinal indi-
recto de HAP (regurgitagao trictspide).

Da mesma forma que Uyan er a/® apontam
para evidéncias de disfungio diastdlica direita e
esquerda, também observamos uma tendéncia
estatisticamente significativa na relacao E/A <1,
o que pode sugerir, de forma indirecta, a HADB,
confirmando o que sugerem Bagnato e a/*
Em relagio a HADB o ecocardiograma bidimen-
sional transtordcico com Doppler é o método
nio invasivo mais sensivel para a sua investiga-
¢ao, como afirmou Sarac,'” além de ser um ins-
trumento valioso para a exclusio de causas car-
diacas associadas. Além da medida estimada da
pressio da artéria pulmonar, outros achados
sugestivos que corroboram o diagndstico de
hipertensao arterial pulmonar sao: aumento de
cAmaras direitas, insuficiéncia tricispide e mo-
vimento paradoxal do septo interventricular.
Em fase mais avancada da doenga, pode haver
diminuigio da complacéncia do ventriculo es-
querdo. A partir destes achados, uma vez con-
firmada a hipétese de HAP através do ecocar-
diograma, deve-se caminhar para a avaliagao
complementar destes doentes, com o intuito
de esclarecer a sua etiologia.

O estudo mostrou uma frequéncia de 10/36
(27,8%) de HAP leve, 11/36 (30,55%) de

REVISTA PDRTUGUESA DE

mised. On the other hand, these findings in
non-asthmatic patients justify routine in-
vestigation aiming at early diagnosis of pos-
sible complications.

In addition to advanced age, the group with
severe asthma presented a longer period of
disease with an average difference of ap-
proximately 13 years between them.

We found tricuspid insufficiency in 36/87
(41.4%), with just 11.1% (4/306) in the light
group, while the other 88.9% are represen-
ted by moderate and severe cases. This find-
ing could be a sign of pulmonary arterial
hypertension.

In the same manner that Uyan ez 2/ high-
lighted evidence of right and left diastolic
dysfunction, we also observed a significant
statistical tendency in the E/A relation <1,
which could indirectly suggest pulmonary
arterial hypertension, as confirmed by Bag-
nato et al..

In relation to PAH, trans-thoracic bi-di-
mensional echocardiogram with Doppler is
the most sensitive non-invasive investiga-
tion tool, as confirmed by Sarac', in addi-
tion to being a valuable method for exclu-
sion of associated cardiac factors. Further to
estimated measurement of pulmonary arte-
rial pressure, other findings confirming diag-
nosis of pulmonary arterial hypertension
are an increase in right-side chambers, tri-
cuspid insufficiency and paradoxical move-
ment of the interventricular septum. In the
most advanced state of disease there can be
diminution of left ventricle complacency.
With these findings, once PAH is confirmed
through echocardiogram, these patients
must undergo complementary tests to clari-
fying their actiology.

The study shows a rate of light PAH of 10/36
(27.8%), 11/36 (30.55%) of moderate PAH
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moderada e 3/36 (8,33%) de grave, totalizan-
do 24/36 (66,7%) dos doentes com algum
grau de HAP. Destes, hd uma alta prevaléncia
de HAP na asma grave (Quadro II). Este grupo
apresenta idade avangada, o que pode influen-
ciar na PMAD juntamente com o indice de
massa corpérea, o qual pode estar elevado sem
representar HAP'7 A HAP grave foi encontra-
da apenas no grupo da asma moderada, sendo
que, neste grupo, dos 18 doentes que tiveram
PMAP calculada, 12 apresentaram algum grau
de HAP (66,7%). Na asma grave, apresenta-
ram HAP 7/9 (77,8%) e na asma leve 5/9
(55,6%). Deste modo, verificamos a impor-
tAncia do tratamento o mais precoce possivel.
Em semelhanca a Chazam et 4/’ também
encontramos um aumento do VCMF; po-
rém, 0 mesmo nio ocorreu com a frac¢ao de
ejecgao, em que foi verificada uma queda
em fungao do grau da asma.

Podemos concluir que o ECO pode detectar
alteragdes precoces nos asmdticos, da mesma
forma que ocorreu com o eletrocardiogra-
ma?!, B importante um aumento da amos-
tra para melhor avaliar possiveis diferencas
entre os grupos. Hd grande importincia na
medida da PMAP no diagnéstico da HAP.
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