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RESUMO

Introducdo: Uma miocardiopatia especifica da acromegalia vem sendo descrita na literatura,
principalmente em caucasianos e que € independente de outros fatores de risco, sobretudo, da
Hipertensdo Arterial Sistémica (HAS). Objetivo: avaliar as altera¢des cardiacas em uma
populacdo acromegalica altamente miscigenada, assim como a importancia dos fatores
etiopatogénicos envolvidos, a saber: atividade da doenca e HAS. Metodologia: Em um
estudo transversal, 37 pacientes acromegalicos (20 pardos, 14 negros e 3 brancos) e 74
individuos do grupo controle pareados por faixa etéaria, sexo e presenca de HAS foram
avaliados. A morfologia e a funcdo cardiacas foram avaliadas usando pardmetros
ecocardiograficos. Resultados: a média de idade dos pacientes foi de 46.9 + 12.8 anos, com
67.6% de mulheres e 43.2% de hipertensos. A prevaléncia de hipertrofia de ventriculo
esquerdo (HVE) entre acromegalicos foi de 56.8% versus 10.8% no grupo-controle (p<
0.001). Cerca de 86% dos pacientes com HVE apresentaram doenca ativa (p = 0.023). A
analise por regressdo logistica demonstrou que a atividade da doenca apresentou uma
associacdo mais forte (OR = 5.925; ClI = 1.085 — 32.351; p = 0.040) com HVE que HAS (OR
= 3.237; Cl = 0.702 — 14.924; p = 0.132). A maioria dos acromegalicos (51.4%) apresentou
disfuncéo diastélica que se correlacionou diretamente com a idade e com os niveis de pressao
arterial e ndo demonstrou correlagdo com a percentagem do limite superior da variagdo do
normal de IGF-1 (% LSN-IGF-1). Ndo houve alteracdo da funcdo sistdlica. Diferencas
estatisticamente significantes ndo foram observadas quando os acromegalicos negros foram
comparados aos pardos. Conclusdo: A hiperatividade do eixo somatotrofico permanece como
um fator determinante e independente para o desenvolvimento de HVE, visto que é mais
associado com esta condicdo que HAS, em uma populacdo de acromegalicos de ampla

diversidade étnica e com alta prevaléncia de negros.

Palavras-chave: Acromegalia; Ecocardiografia; Hipertrofia de Ventriculo Esquerdo;

Miocardiopatia acromegalica.



ABSTRACT

Background: A specific acromegaly-related cardiomyopathy has been described in the
literature, largely in Caucasians, which is independent of other risk factors, mainly
hypertension. Objective: The aim of this study was to assess the cardiac changes in an
extensively admixed acromegalic population and also the relevance of the aetiopathogenic
factors involved, such as disease activity and hypertension. Methods: In a cross-sectional
design, 37 acromegalic patients (20 brown, 14 blacks and 3 whites) and 74 controls matched
by age, gender and hypertension were evaluated. Cardiac morphology and function were
addressed using echocardiography parameters. Results: The mean age of patients was 46.9 +
12.8 years, with 67.6% being female and 43.2% hypertensive. The prevalence of left
ventricular hypertrophy (LVH) between acromegalics was 56.8% versus 10.8% in the
controls (p< 0.001). About 86% of patients with LVH had active disease (p = 0.023). Logistic
regression revealed that disease activity presented a stronger association (OR = 5.925; CI =
1.085 — 32.351; p = 0.040) with LVH than hypertension (OR = 3.237; Cl = 0.702 — 14.924; p
= 0.132). Most acromegalics (51.4%) presented with diastolic dysfunction that directly
correlated with age and with blood pressure levels and did not correlate with the percentage of
upper limit of the normal range of IGF-1 (% ULNR-IGF-I). Systolic function was not
affected. When black acromegalics were compared to brown ones, no statistically significant
differences were observed. Conclusion: In conclusion, chronically hyperactive somatotropic
axis remains as an independent and determining factor in the development of LVH, as it is
more associated with this condition than hypertension in a largely admixed population with a

high prevalence of blacks.

Keywords: Acromegaly; Echocardiography; Left Ventricular hypertrophy; Acromegalic
Cardiomyopathy.
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1 INTRODUCAO

A acromegalia é uma enfermidade metabdlica cronica e estigmatizante
caracterizada por um desfiguramento somaético progressivo que promove significativa
morbimortalidade. Decorre da secrecdo excessiva do hormonio de crescimento (GH) devido a
um adenoma hipofisario em mais de 95% dos casos (MELMED, 2006). E rara, com
prevaléncia de 40 a 70 casos por milh&o de habitantes e incidéncia de 3 a 4 casos novos por
ano (HOLDAWAY E RAJASOORYA, 1999; ALEXANDER et al., 1980). No entanto, esses
dados provavelmente estdo subestimados, visto tratar-se de uma doenga de carater insidioso,
sendo diagnosticada, na maioria das vezes, em fase avancada, quando ja presente por mais de
10 anos (RAJASOORYA et al., 1994). Dessa forma, estimativas mais recentes apontam para
uma prevaléncia de mais de 90 casos por milh&o de habitantes, com incidéncia de até 10 casos
novos por ano (DALY et al.,, 2006; FERNANDEZ et al.,, 2010). Apesar de infrequente,
reveste-se de gravidade, com elevada morbidade e significativa repercussao na sobrevida dos
pacientes, com aumento de 2 a 3 vezes nas taxas de mortalidade quando comparada a
populagéo geral e reducdo em torno de 10 a 20 anos na expectativa de vida dos acometidos,
nameros estes que estdo na dependéncia das modalidades terapéuticas disponiveis para o
manejo da doenca (DEKKERS et al., 2008).

Complicacdes cronicas sdo frequentes no paciente acromegalico e decorrem tanto
da compressdo direta do adenoma hipofisario a estruturas adjacentes e que resulta em
disturbios neuroldgicos e hipopituitarismo, quanto da hiperativacdo do eixo GH/IGF-I
promovendo crescimento de partes moles, artropatia, apnéia obstrutiva do sono, insulino-
resisténcia com diferentes graus de intolerancia a glicose, hipertensdo arterial e alteracdes
cardiovasculares especificas; Estas Ultimas diretamente relacionadas a mortalidade em
acromegalia. De fato, andlise dos determinantes de mortalidade indica que aproximadamente
60% das mortes em acromegalicos decorrem da doenca cardiovascular, que responde pelo
excesso de mortalidade observado (RAJASOORYA et al., 1994).

Os determinantes maiores de mortalidade na acromegalia sdo o0s niveis elevados
de Horménio de Crescimento (GH) e do Fator de Crescimento Insulina-simile do tipo | (IGF-
I) e a presenca de doenca cardiaca estabelecida ao diagndstico, assim como a presenca de
HAS, idade ao diagnostico e tempo de exposicdo ao excesso de GH/IGF-I. Dessa forma,

qguando a doenca cardiaca esta presente no momento do diagndstico, a taxa de mortalidade
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alcanca aproximadamente 100% dos casos no decorrer de 15 anos (MELMED, 2001;
ABOSCH et al., 1998).

Mais recentemente, a radioterapia dirigida a regido hipofisaria, que esta mais
relacionada a mortalidade de causa cerebrovascular e a presenca de hipopituitarismo,
sobretudo insuficiéncia adrenal dependente de ACTH manejada com doses suprafisioldgicas
de hidrocortisona (acima de 25 mg ao dia) também foram considerados como fatores
independentes e determinantes negativos de sobrevida em acromegalicos (SHERLOCK et al.,
2009).

O eixo GH/IGF-I desempenha papel relevante no desenvolvimento e fungéo
cardiacos. A relacdo entre o excesso cronico de GH e/ou IGF-I e o coracdo é demonstrada por
inimeros estudos experimentais. Mais especificamente, o excesso do GH resulta em aumento
da fibrose intersticial, deposicdo de coladgeno extracelular, desarranjo miofibrilar, areas de
necrose de mondcitos e infiltragdo linfomononuclear (COLAO et al., 2004).

Dentre as alteracGes cardiacas responsaveis pelo aumento de mortalidade
cardiovascular em acromegalicos podemos citar uma miocardiopatia especifica da
acromegalia dita Miocardiopatia Acromegalica; disturbios do ritmo cardiaco presentes em
cerca de 40% dos pacientes e de repercussédo leve a moderada na maioria dos casos; e ainda
alteracOes valvares cardiacas que concorrem para uma maior repercussao do dano cardiaco no
acromegalico (COLAO et al., 2004; CLAYTON, 2003).

Atualmente, estd bem estabelecido que a acromegalia apresenta uma
miocardiopatia especifica melhor caracterizada por uma hipertrofia miocardica biventricular
que é independente de comprometimento coronariano e disfuncdo valvar. Observa-se um
espessamento parietal concéntrico de ambos os ventriculos em decorréncia de um aumento
relativo do tamanho dos midcitos, sem um alargamento das camaras cardiacas (SACCA et al.,
1994; FAZIO et al., 1993; COLAO et al., 2004; CLAYTON, 2003). A HVE ¢ a alteracdo de
maior significancia clinica, com prevaléncia maior que 90% em pacientes com longa duragédo
da doenca, no entanto, ja estd presente em individuos mais jovens com curta exposi¢cdo ao
excesso de GH/IGF-1 (COLAO, 2002; COLAO et al., 2004). Logo, € sugerido que a HVE ¢
um evento precoce na acromegalia e que piora progressivamente ao longo dos anos de
atividade de doenca, sendo agravada pela concomitancia de hipertensdo arterial (COLAO,
2002; MINNITI et al., 1998; COLAO, 2000).
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Quanto ao desenvolvimento da cardiomiopatia acromegalica, em um primeiro
momento, ha uma fase inicial com alteracfes puramente funcionais, observada em pacientes
mais jovens com curta duracdo da doenca, quando o diagnostico é raramente realizado e na
qual se verifica uma sindrome hipercinética secundaria a acdo do GH, com aumento da
contratilidade miocéardica e diminuicdo da resisténcia vascular periférica com consequente
elevacdo do débito cardiaco (THUESSEN et al., 1998; COLAO et al., 2004); Em uma
segunda fase, anormalidades estruturais tornam-se evidentes, verificando-se uma hipertrofia
biventricular concéntrica, disfuncéo diastolica com anormalidades de enchimento ventricular
em repouso (rigidez parietal secundaria a infiltracdo edematosa da parede ventricular e a
fibrose) e reducdo da funcdo sistdlica no exercicio (THUESSEN et al., 1998; FAZIO et al.,
1993). Geralmente, o diagndstico de acromegalia é aqui firmado; A terceira e Ultima fase é
encontrada naqueles pacientes ndo tratados e com longa duracao da doenca, caracterizando-se
por diminuicdo da funcdo cardiaca sistodiastolica em repouso, reducéo do deébito cardiaco e
desenvolvimento de insuficiéncia cardiaca congestiva, que pode ser agravada pelas disfuncGes
valvares quando presentes. A evolucdo de uma fase para outra, na auséncia de terapia
apropriada, é progressiva e tdo mais acelerada quando da presenca de comorbidades, tais
como, hipertensao arterial e diabetes mellitus (CLIMENT et al., 2007).

Pode-se ainda detectar a presenca de distUrbios de conducéo e arritmias cardiacas,
tais como, taquicardia ventricular e supraventricular paroxistica, frequéncia de ritmo ectopico
e fibrilacdo atrial paroxistica, entre outros, em cerca de 40% de pacientes ao diagnéstico de
acromegalia. O remodelamento cardiaco, a hipertrofia e fibrose do tecido cardiaco, com areas
focais de desarranjo de miofibrilas, parecem desencadear um papel na génese dessas arritmias
que, todavia, sdo assintomaticas em sua maioria, mas com potencial para evoluir para casos
graves e eventualmente fatais (KAMENICKY et al., 2008; CHANSON E SALENAVE, 2008;
COLAO, 2001; KAHALY etal., 1992).

O acometimento valvar aortico e mitral é relevante, podendo contribuir para o
inicio e agravamento da doenga cardiaca nos pacientes acromegalicos, estando associado com
HVE (COLAO et al.,, 2003; PEREIRA et al., 2004). Tais anormalidades frequentemente
persistem apesar do tratamento efetivo, o que parece decorrer de alteracGes fibroticas.

Todo o conjunto de anormalidades cardiovasculares proprias a acromegalia pode
resultar em insuficiéncia cardiaca e morte subita, embora este seja um desfecho clinico raro

nos dias atuais. Somado a isso, fatores de risco cardiovasculares comuns, como a hipertensao
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arterial e as complicagdes metabdlicas, dentre as quais, o Diabetes Mellitus, apresentam maior
impacto no paciente acromegalico. O tabagismo e niveis elevados de lipoproteina-a,
homocisteina, fibrinogénio e triglicerideos, também se encontram relacionados com o
aumento da morbimortalidade cardiovascular na Acromegalia (BIHAN et al., 2004; COLAO
et al., 2003).

A Hipertensdo Arterial é reconhecida como o fator de risco mais importante para
0 agravamento da HVE. Adicionalmente, tal variavel apresenta-se como fator prognostico
maior para mortalidade entre os acromegalicos (COLAO et al., 2000; HOLDAWAY et al.,
2004). Os mecanismos envolvidos na fisiopatologia da HAS, no contexto da acromegalia,
ainda nao estdo bem definidos, no entanto, observa-se reducao dos niveis pressoricos quando
a doenca apresenta melhor controle. Podem estar relacionados com a regulacdo de sédio e
agua, resisténcia a insulina, alteragbes no sistema renina-angiotensina-aldosterona,
polimorfismos genéticos, aumento da resisténcia vascular periférica e ainda relacionados ao
peptideo natriurético atrial (COLAO et al., 2004; KAMENICKY et al., 2008; MULATERO et
al., 2006). A ampla variacdo da prevaléncia de HAS (17.5% a 57%) encontrada em diversos
estudos pode ser atribuida, para além de metodologia variada com diferentes critérios de
definicdo da doenca e técnicas de mensuracdo de pressdo arterial, as diferencas no perfil
demografico da populacdo estudada, como idade, género e etnia (COLAO et al., 2008b;
BONDANELLI et al., 2001).

Ainda que existam controvérsias, os individuos de etnia negra apresentam mais
complicagdes cardiovasculares relacionadas com a HAS, com uma susceptibilidade especifica
para o desenvolvimento de HVE, de forma que, em niveis equivalentes de pressao arterial, a
massa de VE é maior em negros que em brancos hipertensos (DRAZNER et al., 2005; KIZER
etal., 2004).

A maioria dos estudos, europeus e americanos, que demonstraram a
miocardiopatia acromegalica avaliaram pacientes de pouca diversidade étnica, sobretudo
caucasianos (COLAO, 2008a). No nordeste do Brasil, em decorréncia de uma grande
miscigenacdo, em populacdo com elevado percentual de negros, que apresentam alta
prevaléncia e severidade de HAS, torna-se importante avaliar a repercussdo cardiaca da
hiperativacdo do eixo GH/IGF-1 nessa amostra de acromegalicos (PENA et al., 2011; PARRA
et al, 2003).
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2 OBJETIVOS

2.1 Geral

Avaliar o papel do excesso cronico do eixo GH/IGF-I como fator de risco
independente a promover danos cardiacos estruturais e funcionais em populacdo altamente

miscigenada.

2.2 Especificos

Descrever as alteracbes cardiacas estruturais e funcionais em pacientes

acromegalicos;

o Comparar as alteracGes cardiacas de uma populacdo acromegélica em relacdo a
um grupo de individuos controle;

o Avaliar o papel do eixo GH/IGF-1 em relacdo a outros fatores de risco,
sobretudo HAS em populacao acromegalica.

o Analisar o impacto da hipertensdo arterial sistémica e diabetes mellitus nas
alteracOes cardiacas desses pacientes;

o Correlacionar as alteracGes cardiacas estruturais e funcionais com a etnia/cor dos

pacientes acromegalicos.
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3 METODOLOGIA

3.1 Tipo e Periodo da Pesquisa

Estudo transversal, com grupo controle comparativo, realizado entre janeiro de
2008 e dezembro de 2010.

3.2 Local

Estudo realizado nos ambulatorios de Endocrinologia e Cardiologia e no Centro
de Pesquisa Clinica (CEPEC) do Hospital Universitario Unidade Presidente Dutra (HUPD) da

Universidade Federal do Maranhdo (UFMA), no municipio de Séo Luis, Maranhdo.

3.3 Amostra

Foram avaliados 37 pacientes com diagndstico de acromegalia, maiores de 18
anos de idade, assim como 74 individuos ndo acromegalicos que constituiram o grupo
controle.

O diagnostico da enfermidade foi firmado a partir de quadro clinico sugestivo,
com niveis séricos elevados de IGF-I para idade e sexo e/ou auséncia de supressdo de GH
para niveis menores que 1 ng/ml ap6s 75 gramas de dextrose naqueles ndo diabéticos,
associados a exame de imagem compativel com adenoma hipofisario (VIEIRA NETO et al.,
2011).

O grupo controle, pareado por sexo, idade e presenca de HAS, foi composto por
74 pacientes ndo portadores de acromegalia, alocados de um banco de dados de individuos

referidos ao Servico de Cardiologia do HUPD.
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3.4 Critérios de inclusao

Foram incluidos no estudo, individuos com o diagnéstico firmado de acromegalia,
acompanhados no ambulatério de neuroendocrinologia do HUPD, maiores de 18 anos, que
concordaram em participar da pesquisa e assinaram o TCLE (APENDICE A).

O grupo controle, pareado por género, idade e presenca de HAS foi composto por
individuos ndo acromegalicos, adultos e maiores de 18 anos, alocados de um banco de dados

acima referido e que concordaram em participar da pesquisa e assinaram o TCLE.

3.5 Critérios de ndo inclusado

Os critérios de ndo inclusdo para os acromegalicos foram: presenca de doencas
cardiacas congénitas; creatinina sérica > 1,5 mg/dl; transaminases hepaticas > 3X o limite
superior da normalidade; insuficiéncia cardiaca congestiva classe funcional Il1-1V; doenca
arterial coronariana ou cerebrovascular instavel; presenca de anemia definida como Hb
<10mg/dl; distarbios em eixos tireotrofico e corticotrofico ndo controlados; uso de estrégenos
orais; Diabetes Mellitus (DM) descompensado definido como HbAlc >8%; gravidez e
doencas agudas. CondicGes essas a terem impacto na massa do Ventriculo Esquerdo (VE)
e/ou impacto na mensuracdo dos niveis de IGF-I.

Os critérios de ndo inclusdo para o grupo controle foram: presenca de doencas
cardiacas congénitas; creatinina sérica > 1,5 mg/dl; transaminases hepaticas > 3X o limite
superior da normalidade; insuficiéncia cardiaca congestiva classe funcional Il1-1V; doenca
arterial coronariana ou cerebrovascular instavel; presenca de anemia definida como Hb

<10mg/dl; gravidez e doencas agudas.

3.6 Coleta de Dados

Todos o0s pacientes realizaram avaliagcbes clinicas, laboratoriais e
ecocardiograficas. Na avaliacdo clinica, uma histéria médica foi colhida e as medidas
antropométricas como peso e altura foram determinadas, obtendo-se o indice de massa

corporea (IMC), a area de superficie corporea (ASC) e os valores da pressdo arterial; esta
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ultima foi determinada pela média das Ultimas cinco afericGes contidas no prontuario. HAS
foi diagnosticada quando a pressdo arterial sistdlica e/ou diastolica esteve >140/90,
respectivamente ou com uso corrente de medicacGes anti-hipertensivas (SBC, 2007). Cor da
pele foi estabelecida por meio de uma avaliacdo multivariada (dois investigadores avaliaram
cada paciente acromegélico) de acordo com literatura prévia (PARRA et al., 2003) e o0s
individuos foram classificados como Negros, Brancos e Pardos.

Na avaliacdo laboratorial, foram determinados os niveis séricos de IGF-I1 e GH,
funcdo hipofisaria e os valores glicémicos. O IGF-I plasmatico foi dosado por ensaio
imunomeétrico quimioluminescente enzima-marcado de fase solida Imullite 1000 Analyzers
(Siemens Healthcare Diagnostics Products Ltd., Llanberis, Gwynedd, UK) com Coeficiente
de Variacdo (CV) intraensaio de 3,1% a 4,3%. O “International Reference Preparation” do
IGF-1 foi o 87/518. Para a correcdo dos valores de IGF-1, que apresentam padrdes de
normalidade variaveis, segundo a faixa etaria e sexo, a percentagem do Limite Superior da
Normalidade de IGF-1 (%LSN-IGF-I; normal: <100%) foi calculada, e expressa o nivel de
IGF-1 em percentual que estd acima do limite superior da normalidade. Os niveis plasmaticos
de GH foram determinados por meio de um ensaio imunométrico quimioluminescente, com
duplo anticorpo, de fase solida, Imullite 1000 Analyzer (Siemens Healthcare Diagnostics
Products Ltd., Llanberis, Gwynedd, UK) com um CV inter- e intraensaio de 5,5% a 6,2% e
5,3% a 6.5%, respectivamente. O “International Reference Preparation” do GH foi 0 98/574.
O GH basal foi dosado no acompanhamento dos pacientes. Acromegalia “ndo ativa” foi
definida por %LSN-IGF-I normal por pelo menos 6 meses antecedendo a avaliacdo
ecocardiografica.

A funcdo hipofisaria foi avaliada pela determinacdo dos niveis basais de
prolactina, cortisol, T4 livre e testosterona/estradiol. Somente quando o0s hormonios
correspondentes apresentavam-se abaixo dos valores inferiores da faixa de normalidade e
quadro clinico relacionado esteve associado, os diagnosticos de insuficiéncia adrenal,
tiroideana e gonadal foram firmados. Presenca de DM foi definida segundo a ADA
(AMERICAN DIABETES ASSOCIATION, 2010) ou pelo uso atual de terapia especifica.

A anélise ecocardiografica foi realizada com o paciente em decubito lateral
esquerdo, com o aparelno modelo VIVID 3 (fabricante GE healthcare, Milwaukee,
Wisconsin), por um unico operador que desconhecia as anormalidades metabolicas de cada

grupo, como o hipersomatotropismo e a presenca de DM e HAS. Todas as medidas foram
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realizadas segundo as recomendagfes da American Society of Echocardiography (ASE), cujos
critérios também foram utilizados nas determinacfes de HVE e dos padrdes geométricos
(LANG et al., 2005).

Foram feitas avaliacbes pelo modo unidimensional, bidimensional e doppler
espectral e tecidual. A massa do VE foi calculada pela formula de Devereux modificada, de
acordo com o Penn Convention Protocol (DEVEREUX et al., 1986): 0,8 [1,04
(SIVD+DDVE+ PPVE)® — (DDVE)?] +0,6, onde SIVD, PPVE e DDVE correspondem a
medidas de septo interventricular, parede posterior e didmetro ventricular na diastole.
Posteriormente, corrigiu-se a massa do VE pela &rea de superficie corpérea (ASC),
determinando-se o indice de massa do ventriculo esquerdo (IMVE). A HVE foi entdo definida
quando o IMVE > 115g/m? para homens e > 95g/m? para mulheres. A espessura relativa de
parede (ERP) foi calculada através da formula 2 x PPVE/DDVE. Para estabelecer-se o padréo
da geometria cardiaca avaliou-se a ERP conjuntamente com a presenca de HVE. Quando ERP
< 0.42 e auséncia de HVE considerou-se padrao normal; ERP < 0.42 ¢ presenga de HVE,
hipertrofia excéntrica (HE); ERP > 0.42 e auséncia de HVE, remodelamento cardiaco; ERP >
0.42 e presenca de HVE, hipertrofia concéntrica (HC).

Doppler pulsado foi realizado para obter pardmetros de enchimento diastélico de
VE tais como velocidades enchimento precoce (E), contracdo atrial (A) e relagdo E/A.
Doppler tecidual foi realizado para obter velocidades teciduais e, dessa forma, velocidades
precoce (E’) e tardia (A’) em diéstole foram medidas e relacdo E’/A’ calculada. Estes
parametros foram utilizados para categorizar funcdo diastolica de VE como normal ou
anormal. O grau de disfuncéo foi determinado de acordo com as recomendacbes da ASE
(NAGUEH et al., 2009).

3.7 Processamento e analise estatistica dos dados

A analise estatistica foi realizada no programa SPSS 17.0 for Windows (2010). As
variaveis numéricas, como os parametros demograficos e ecocardiograficos, além dos valores
pressoricos, foram reportadas como média + desvio-padrdo. Nas variaveis com distribuicéo
normal, fez-se o teste t de Student independente. N&o havendo distribuicdo normal fez-se o
teste de Mann Whitney. A avaliagdo da varidvel dependente IMVE em relagdo as variaveis
independentes (% LSN-IGF-I, PAS, PAD, idade) foi feita através da regresséo linear de
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Pearson. A avaliacdo da variavel HVE foi realizada através da regressdo logistica multipla.
Nas varidveis categoricas aplicou-se o teste de qui-quadrado de independéncia. Em todos os
testes o nivel de significancia aplicado foi de 5%, ou seja, considerou-se significativo quando
p <0,05.

3.8 Aspectos éticos

Este estudo foi submetido a aprovagéo e protocolo do comité de ética em pesquisa
(CEP) do HUUFMA, de acordo com a resolucdo 196/96 do conselho nacional de salde
(CNS). Foi aprovado em 2008, com n° de parecer 130/2008 e n° de protocolo 33104-
0290/2008 (ANEXO A). Posteriormente, parecer consubstanciado aprovou novos objetivos
especificos do estudo e prazo de execucdo (ANEXO B). Por se tratar de estudo envolvendo
seres humanos, s participaram os pacientes que, de livre e espontanea vontade, concordaram

e assinaram o termo de consentimento livre e esclarecido.
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Foram analisados 37 pacientes acromegéalicos, com média de idade de 46,95 +

12,82 anos, com 67,6% do sexo feminino (Tabela 1). Em torno de 27% deles apresentavam

controle da doenca, com média do % LSN-IGF-I igual a 205,93 + 127,62% e mediana igual a

169,6%. As prevaléncias encontradas de HAS e DM foram de 43,2%. Com a regressao linear

multipla, observou-se boa correlacdo (R? = 0,414 e p=0,002) entre a pressdo arterial sistdlica

(PAS), neste modelo como variavel dependente, e 0 % LSN-IGF-I (B coeficiente: 0,509; t=

3,5 e p=0,001) e idade (B coeficiente: 0,387; t=2,5 e p=0,016).

Tabela 1- Caracteristicas clinicas dos 37 pacientes acromegalicos®. Sdo Luis — MA, 2008-

2010.

Variaveis Resultados
IDADE (ANOS) 469+128
SEXO FEMININO, n (%) 25 (67,6)
HAS, n(%) 16 (43,2)
DM, n(%) 16 (43,2)
COR (n/%)

Parda 20 (54,0)
Negra 14 (37,9)
Branca 3(8,1)
CONTROLE DA DOENCA (n/%) 10 (27)
HIPOTIROIDISMO (n/%) 3(8,1)
HIPOCORTISOLISMO (n/%) 3(8,1)
TERAPIA MEDICA 27 (72,9)
Octreotide-LAR 21 (56,7)
Octreotide-LAR + Cabergolina 5(13,5)
Cabergolina 1(2,7)
CIRURGIA* 11 (29,7)
RADIOTERAPIA (n,%)** 1(2,7)
SEM TRATAMENTO 9 (24,3)

® Resultados sdo apresentados como média e desvio-padrdo ou valores absolutos e/ou percentagem; HAS,

Hipertensdo Arterial Sistémica; DM, Diabetes Mellitus; *Cirurgia associada a medicamentos em todos, exceto

um; **Radioterapia realizada 184 meses antes da ecocardiografia e associada a cirurgia e medicacdes.
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Acromegaélicos versus grupo controle

Os acromegalicos foram comparados com um grupo controle de individuos néo
portadores de acromegalia pareados por sexo, idade e prevaléncia de HAS. Com respeito aos
parametros ecocardiograficos, os valores foram maiores entre os pacientes acromegalicos,
com diferencas estatisticamente significantes (Tabela 2).

Tabela 2 — Caracteristicas clinicas e parametros ecocardiograficos da populacdo
acromegalica e comparagdo com o grupo controle®. Sdo Luis - MA, 2008-2010.

Variaveis Acromegalicos Grupo controle p
(n=37) (n=74)

Idade (anos) 46,95 1128 46,85 11,4 NS
Sexo Feminino, n (%) 25 (67,6%) 48 (64,8%) NS
HAS, n(%) 16 (43,2%) 35 (47,3%) NS
ASC (m?) 1,78 +0,23 1,76 £ 0,20 NS
ESI (cm) 1,05+0,2 0,9+0,12 < (0,001
EPP (cm) 1,03+0,19 0,9+0,13 < 0,001
ERP (cm) 0,54+0,8 0,37 + 0,06 NS
DAo (cm) 34+043 2,9+0,37 < 0,001
DAE (cm) 3,73+ 0,44 3,23+ 0,39 < 0,001
VDVE (cm?3) 129,7+£49,5 104,2 £ 23,9 <0,001
DDVE (cm) 5,04 £ 0,56 4,73 £ 0,36 0,001
IMVE (g/m?) 110,4 +31,4 83+185 < 0,001
VSVE (cmd) 33,2+183 29,2+9,06 NS
HVE, n(%) 21 (56,8%) 8 (10,8%) < 0,001

® Resultados sdo apresentados como média e desvio-padrdo ou valores absolutos e/ou percentagem; NS — Ndo
Significante; ASC - area de superficie corpdrea; ESI - espessura do septo interventricular; EPP - espessura da
parede posterior; ERP - espessura relativa de parede; DAo - didmetro de aorta; DAE - didmetro do éatrio
esquerdo; VDVE - volume diastélico do ventriculo esquerdo; DDVE - didmetro diastdlico do ventriculo
esquerdo; IMVE - indice de massa do ventriculo esquerdo; VSVE - volume sistdlico do ventriculo esquerdo;

HVE - hipertrofia do ventriculo esquerdo.
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A prevaléncia de HVE foi de 56,8% (IC 95%: 41-72) entre acromegalicos e de
10,8% (IC 95%: 3.8 -17.8) nos individuos do grupo controle, com diferenca estatisticamente
significativa (p < 0,001). Esta diferenca foi acentuada quando somente pacientes com doenca

ativa foram cotejados com o grupo controle (tabela 3).

Tabela 3 - Comparagdo dos acromegalicos ativos e néo ativos com o grupo controle®,
Séao Luis - MA, 2008 — 2010.

Variaveis N&o ativos Ativos Controle p p p
(n=10) (n=27) (n=74) NAXA AXC NAXC
Idade (anos) 54,7+ 10,8 441+125  46,85t11,4 0,023 0,293 0,043
ASC (m?) 1,75+0,19 1,8+0,25 1,76 +0,20 0,624 0549 0,843
PAS (mmHg) 1216 + 13 125,6 + 18,6 0,537
PAD (mmHg) 80,4+8,5 81,0+ 115 0,875
ESI (cm) 1,00 £ 0,13 1,06 £ 0,22 09+012 0427 <0,001 0,016
ERP (cm) 0,88 £1,5 041+£0,09 037006 0,108 0,040 0,003
EPP (cm) 0,99+0,11 1,05+0,21 09+013 0427 <0,001 0,026
DAo (cm) 3,6 £0,37 3,3+0,43 29+0,37 0,067 <0,001 <0,001
DAE (cm) 3,7+0,37 3,73+047  3,23+0,39 <0,001 <0,001
VDVE (cm® 104,1+ 32 140 + 52 104,2+239 0,051 <0,001 0,983
DDVE (cm) 4,84 + 0,47 5,11+058  4,73+0,36 <0,001 0,351
VSVE (cm? 25+7,1 36,6+205 292+906 0,094 0,016 0,161
FEVE (%) 78% £ 6,3 75,25% + 5 72+365 0,200 0,001 <0,001
IMVE (g/m?2) 98,98 +21,1 114,8 + 33,8 83+185 0,178 <0,001 0,014
HVE, n (%) 3 (30%) 18 (66,7%) 8(10,8%) 0,046 <0,001 0,091

? Resultados sdo apresentados como média e desvio-padrdo ou valores absolutos e/ou percentagem; ASC - area de
superficie corporea; PAS - pressdo arterial sistolica; PAD - pressdo arterial diast6lica; ESI - espessura do septo
interventricular; ERP - espessura relativa de parede; EPP - espessura da parede posterior; DAo - didmetro da aorta;
DAE - didmetro do &trio esquerdo; VDVE - volume diast6lico do ventriculo esquerdo; VSVE — volume sistélico
do ventriculo esquerdo; FEVE — fracdo de ejecdo do ventriculo esquerdo; IMVE - indice de massa do ventriculo

esquerdo; HVE - hipertrofia do ventriculo esquerdo.
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Os pacientes acromegalicos foram divididos em dois grupos, segundo a presenca

de HVE e foram observadas diferencas estatisticamente significantes quanto aos niveis

pressoricos e de % LSN-IGF-1, assim como quanto a atividade da acromegalia (Tabela 4).

Tabela 4 — Caracteristicas da populacdo acromegalica quanto a presenca de HVE®.

Séo Luis - MA, 2008 — 2010.

Presenca de HVE Auséncia de HVE p
n=21 n=16
Idade (anos) 46,05 + 13,7 48,13+ 11,9 0,632
Peso (Kg) 78,15+ 17,9 67,94 + 13,12 0,063
IMC (kg/m?) 289+4,12 26,4+ 3,78 0,065
ASC (m?) 1,8+0,24 1,7+0,19 0,084
PAS (mmHg) 131,4 + 154 115,9 + 15,6 0,005
PAD (mmHg) 85,1+ 8,6 75,6 +10,8 0,006
IMVE (g/m?) 127,6 +29,7 86,3+ 11,4 < 0,001
%LSN-IGF-I 252,8 +137,2 140,4 £ 76,9 0,007
Atividade da doenga, n (%) 18 (85,7%) 9 (56,3%) 0,046
DM, n (%) 11 (52,4%) 5 (31,3%) 0,199
HAS, n (%) 11 (52,4%) 5 (31,3%) 0,199

? Resultados s&o apresentados como média e desvio-padrdo ou valores absolutos e/ou percentagem; IMC — indice
de Massa Corporea; ASC — Area de Superficie Corpérea; PAS — Pressio Arterial Sistdlica; PAD — pressdo arterial
diastdlica; IMVE — indice de massa do ventriculo esquerdo; % LSN-IGF-1 — porcentagem do limite superior da

normalidade de IGF-I; DM — diabetes mellitus; HAS — hipertensdo arterial sistémica.

Com a andlise da regresséo linear, o IMVE se correlacionou diretamente com a
pressdo arterial sistdlica (R2 = 0,262 e p = 0,002), %LSN-IGF-1 (R2=0,146 e p =0,024) e a
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pressao arterial diastdlica (R2 = 0,145 e p = 0,024), conforme mostra figura 1. Ndo houve
correlagédo com 0 GH (R2 =0.092 and p = 0.082).

[ SREC T

non o0& h Al

A

EEENEENEN

L3M-IGF-I

A

mR B OH & R OAH

Figura 1. Andlise grafica da regresséo linear com o indice de massa do ventriculo esquerdo como
varidvel dependente. IM Devereux — indice de massa do ventriculo esquerdo calculado pela formula
de Deveréux; PAS — pressdo arterial sistolica; %LSN-IGF-1 — Percentagem do Limite Superior da
Normalidade do IGF-I; PAD — pressao arterial diastdlica. Sdo Luis — MA, 2008-2010.

Com a regressao logistica multivariada, a atividade da acromegalia foi a Unica

variavel independentemente associada com o desenvolvimento de HVE (OR = 5,925; IC =

1,085 —32,351; p = 0,040) (tabela 5).

Tabela 5 - Determinantes da Hipertrofia do Ventriculo Esquerdo. Sdo Luis - MA, 2008 —

2010.

OR 95% IC p
Atividade de Doenca 5.925 1.085-32.351 0.040
HAS 3.237 0.702-14.924 0.132

OR, odds ratio; 1C 95%, 95% intervalo de Confianca
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Funcéo sisto-diastdlica

Precisamente 51,4% dos pacientes acromegalicos apresentaram padrao alterado da
funcdo diastolica. N&do houve alteracBes na funcéo sistdlica. A média da fracdo de ejecdo do
VE foi de 75,9 + 5,41%.

A relacdo E/A se correlacionou inversamente com a PAS (R? = 0,385 e p <
0,001), com a idade (R2=0,374 e p <0,001) e com a PAD (R?2=10,198 e p = 0,007), mas nédo
houve correlacdo com 0 % LSN-IGF-1 (R2= 0,018 e p = 0,443). Por meio da regresséo linear
multipla apenas a idade apresentou correlacdo inversa significativa com a relacédo E/A (p =
0,001), conforme mostra tabela 6.

Tabela 6 - Andlise da regressao linear multipla com a relacdo E/A como variavel
dependente. Sdo Luis — MA, 2008- 2010.

Coeficientes ndo padronizados  Coeficientes padronizados

B Erro padréo Beta t p
Constante 3,835 0,482 7,965 < 0,001
Idade -0,17 0,005 - 0,482 -3,723 0,001
PAS -0,11 0,006 - 0,380 -1,781 0,085
%L SN-IGF-I - 0,006 0,010 -0,118 - 0,582 0,565

PAS — pressao arterial sistolica; %LSN-IGF-I — percentagem do Limite Superior da Normalidade de IGF-I.

A regressdo linear maltipla, excluindo a variavel idade, demonstrou correlacdo
inversa entre PAS e a relacdo E/A (p = 0,002), o que ndo aconteceu com a PAD (p = 0,884).

Houve uma tendéncia em direcdo a significancia estatistica para 0 % LSN-IGF-1 (p = 0,093).
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Acromegaélicos ativos versus nao ativos

Na comparacao entre 0s pacientes acromegalicos ativos e ndo ativos, verificou-se
que estes ultimos eram mais idosos (p=0,023). Houve diferencas significativas entre os dois
grupos, inclusive com uma reducdo da prevaléncia de HVE entre os ndo ativos (p = 0,046),
conforme mostra Tabela 3.

Com relacdo a funcdo diastolica, a maioria dos ativos (60%) apresentou padréo
normal versus 20% dos pacientes ndo ativos, porém sem atingir significancia estatistica
(Tabela 7). Nao foi observado diferenga quanto a relagdo E/A. No entanto, a relagdo e’/a’ foi

menor que 1 nos ndo ativos e maior que 1 nos ativos, com p=0,036.

Tabela 7 - Padrdo de funcdo diastélica de acromegalicos estratificados por
atividade de doenca. S&o Luis -MA, 2008 - 2010.

Acromegalicos

Ativos Inativos p
(%) (%)
Normal 60 20 NS
Alteracdo do relaxamento 20 50 NS
Pseudonormal 20 20 NS
Restritivo 0 10 NS

NS, néo significante
Acromegalicos hipertensos versus nao hipertensos

A HAS foi altamente prevalente (43,20%) nessa populacéo, sendo a maioria dos
acromegalicos hipertensos, do sexo feminino (87,5%, p=0,024) e mais idosa, com média de

idade de 52,38 £12,59 anos versus 42,81 + 11,64 anos nos nao hipertensos (p = 0,022).
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A prevaléncia de disfungdo diastolica foi superior entre os hipertensos, com
66,7% versus 40% entre os n&do hipertensos (p = 0,118), sendo a relagdo E/A menor que 1 nos
hipertensos (0,93 +0,35 versus 1,42 + 0,43), com p = 0,001.

A prevaléncia de HVE foi de 73,3% entre os hipertensos versus 47,6% nos nao
hipertensos, com p = 0,123. Os demais parametros ecocardiograficos ndo revelaram

diferengas estatisticas.

Acromegalicos negros versus acromegalicos pardos

A avaliacdo de acordo com etnia/cor da pele ndo demonstrou quaisquer diferencas
estatisticamente significantes entre acromegalicos negros e pardos. ldade, niveis hormonais e
de PA foram similares entre os grupos. O IMVE foi de 117.828 + 30.628 g/m2 em pacientes
negros e 109.554 + 32.272 g/m? em pacientes pardos (p = 0.463). A prevaléncia de HVE foi
de 64,28% e 60% em acromegalicos negros e pardos, respectivamente (Tabela 8).
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Tabela 8 - Caracteristicas clinicas e laboratoriais, funcdes sistdlica e diastélica de

pacientes acromegalicos negros comparados com pardos®. Séo Luis — MA, 2008- 2010.

Variaveis Negros Pardos p
(n=14) (n=20)

Idade (anos) 47,50 £ 10,316 45,40 + 14,240 0,641
ASC (m?) 1,7557 + 0,18810 1,8145 +,26879 0,486
PAS (mmHg) 128,00 + 19,883 122,81 +16,362 0,419
PAD (mmHg) 82,72 £ 10,880 80,23 + 11,205 0,532
% LSN-IGF-I 241,307 £ 170,3380 189,629 £92,1613 0,316
GH 7,1550 + 9,18209 5,3528 +8,13524 0,561
ESI (cm) 1,0786 +0,23174 1,0420 + 0, 18101 0,609
ERP (cm) 0,7657 £ 1,26620 0,4026 + 0,06097 0,303
EPP (cm) 1,0771 £ 0,20775 1,0210 £ 0,17912 0,406
LAD (cm) 3,7914 + 0,48569 3,7045 + 0, 44846 0,595
VDVE (cm®) 126.00 + 48.04 137.19 +52.51 0.545
DDVE (cm) 5.08 + 0.53 5.08 + 0.58 0.981
VSVE (cm®) 30.07 + 14.39 36.25 + 21.97 0.384
FE (%) 78,0785 * 3,64519 75,5105 £5,26121 0,135
IMVE (g/m?) 117,8286 + 30,62843 109,5547 + 2,27243 0,463
HVE, n (%) 9 (64.28) 12 (60.00)

®Resultados sdo demonstrados como media e desvio-padréo, valores absolutos e percentagens. %
LSN-IGF-I - percentagem do Limite Superior da Normalidade do IGF-I; ASC - area de superficie
corporal; PAS - pressdo arterial sistlica; PAD - pressao arterial diastélica; ESI - espessura do septo
interventricular; ERP - espessura relativa de parede; EPP - espessura da parede posterior; DAE -
diametro do atrio esquerdo; VDVE - volume diast6lico do ventriculo esquerdo; VSVE — volume
sistolico do ventriculo esquerdo; FE — fracdo de ejecdo do ventriculo esquerdo; IMVE - indice de

massa do ventriculo esquerdo; HVE - hipertrofia do ventriculo esquerdo.
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6 APENDICE

APENDICE A - Termo de Consentimento Livre e Esclarecido

UNIVERSIDADE FEDERAL DO MARANHAO
PRO-REITORIA DE PESQUISA E POS-GRADUACAO
CENTRO DE CIENCIAS BIOLOGICAS E DA SAUDE

PROGRAMA DE POS-GRADUACAO EM SAUDE MATERNO INFANTIL

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

O Senhor (a) esta sendo convidado a participar de uma pesquisa que tem como nome
“Alteragdes cardiacas estruturais ¢ funcionais em pacientes acromegalicos e sua resposta a
diferentes modalidades terap€uticas”. Esta pesquisa tem como objetivo avaliar a prevaléncia
das alteracdes cardiacas em pacientes portadores de acromegalia, alteracdes estas que
representam a principal causa de morte em pacientes portadores dessa doenga rara, assim
como avaliar a resposta dessas alteracGes aos tratamentos instituidos para o controle da sua
doenca.

Se o Senhor (a) € portador de acromegalia, seus dados serdo coletados através da
consulta de seu prontuério e da avaliacdo dos resultados dos exames cardiacos e laboratoriais
que serdo solicitados para o Senhor (a). Caso 0 Senhor (a) ndo seja portador dessa doenga,
seus dados serdo colhidos apenas através dos resultados dos seus exames cardiacos.

O Senhor (a) tem o direito de se recusar ou de desistir de participar dessa pesquisa
mesmo que ela ja tenha sido iniciada. Se isso acontecer e o Senhor (a) for um paciente
acromegalico, garantimos que ndo tera qualquer prejuizo no seu tratamento. Caso decida
participar, garantimos que ndo terd qualquer gasto financeiro, que o seu nome ndo sera
mostrado para ninguém e que nao havera qualquer risco para a sua saude.

Estamos dispostos a dar qualquer esclarecimento sobre esta pesquisa e tirar qualquer

duvida, a qualquer momento. Caso tenha interesse em ser informado dos resultados desta
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pesquisa, este € um direito seu e temos o dever de lhe informar. Para isso, basta entrar em

contato com o namero telefénico do pesquisador responsével presente nesta folha.

Assinatura do pesquisador responsavel Assinatura do sujeito da pesquisa
Pesquisador responsavel: COMITE DE ETICA EM PESQUISA
Manuel dos Santos Faria Coordenador: Jodo Inacio Lima de Souza
Rua Bardo de Itapary, 227 — Centro, Rua Bardo de Itapary, 227 - Centro

Fone: 3219-1089 Fone: 2109-1250
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7 ANEXOS

ANEXO A: Parecer Consubstanciado do Comité de Etica do Hospital Universitario da

Universidade Federal do Maranhao

—_— )

bz'e*"’a%o Universidade Federal do Maranhio |
2 b Hospital Universitario f
E% 475 Diretoria Adjunta de Ensino, Pesquisa e Extensio

e Comité de Etica em Pesquisa

N©°. do Parecer: 130/2008
PARECER CONSUBSTANCIADO | no 40 Protocolo: 33104-0290,/2008

INICIAL Data de Entrada no CEP: 26/02/2008
PROJETO - CONCLUSAO DE Data da Assembléia: 19/05/2008
MONOGRAFIA Parecer: APROVADO

1 - Identificacdo:
Titulo do projeto:

Prevaléncia de alteracdes cardiacas estruturas e funcionais em pacientes acromegdlicos.
Identificacso do Pesquisador Responsavel:

Pedro Antdnio Muniz Ferreira

Identificacdo da Equipe executora:

Marina Torres de Oliveira e Pedro Antdnio Muniz Ferreira
Instituicdio onde serd realizado:

Hospital Universitdrio Presidente Dutra

Area tematica: Multicéntrico: Cooperacdo estrangeira:
II1 NAO NAO

II - Objetivos: -

L] I |

Avaliar a prevaléncia de alteracdes cardiacas, estruturas e funcionais em pacientes acromegalicos.

III- Sumario do projeto:

O projeto € relevante porque se propGe avaliar a prevaléncia de alteragGes cardiacas em pacientes
portadores de uma patologia de carater insidioso, sendo diagnostica em fase muito avancada quando ja
presente por mais de 10 anos, sendo que essas alteragdes como resultado de complicacSes da acromegalia séo
responséveis por 60% das mortes nesses pacientes.

Pacientes acromegalicos em tratamento € acompanhamento no Hospital Universitario da UFMA e
um grupo de controle pareados por sexo e idade.

A metodologia esta adequada ao objetivo geral que 0 estudo visa a reaiizar um levantamento da
prevaléncia de alteragdes cardiacas em pacientes em tratamento da patologia no HUUFMA e no Centro de
Pesquisa Clinica ~CEPEC e os objetivos especificos necessitam ser redigidos na construgio adequada para
objetivos, acrescentando também a investigacdo laboratorial.

IV- Comentarios frente 3 resolucdo 196/96 CNS e compiementares:

Folha de rosto preenchida adequadamente. Do projeto constam os elementos
indispensavel a sua realizacdo, tais como: introducdo, objetivos, material e métodos, aspectos
éticos, critérios de inclusdo e exclusdo, cronograma, orcamento, referencias, TCLE e ficcha
formuldrio.

Com a avaliacdo do programa poder-se-a ter a dimensdo epidemioldgica do problema e
esses dados serdo de fundamental importancia para planejamento e realizacio das acdes 0 que se
traduz em beneficio para o usudrio.



O TCLE apresenta transferéncia de responsabilidade para o sujeito da pesquisa.

Os recursos serdo de responsabilidade dos pesquisadores e h3 declaracdo do
laboratérios que assina a folha de rosto, firmando o compromisso de realizar os exames
laboratoriais do estudo.

V - Parecer Consubstanciado do CEP:

Diante do exposto, o protocolo 33104-0290/08, referente o titulo Prevaléncia de
alteracBes cardiacas estruturas e funcionais em pacientes acromegdlicos, pleiteado por Pedro
Anténio Muniz Ferreira é considerado: APROVADO.

Relatérios parciais (um por ano) devem ser apresentados ao CEP-HUUFMA, sendo o
primeiro para 02/06/2009, ou se houver algum evento adverso, emenda ou alteracdo no protocolo.
O relatério final deve ser entregue, acompanhado de cépia do trabalho final gravado em CD ROM.
Obs: Este parecer se refere sé 3 forma como o projeto dessa pesquisa desenhado e foi protocolado
junto ao CEP, n3o dando nenhum respaldo a pesquisa para fins de publicacdo ou apresentacdo em
congresso, bancas ou outros eventlos cientificos. Para isto, o pesquisador deve solicitar o Parecer

Consubstanciado Aprovando Relatério de Pesquisa ou o Parecer Consubstanciado Aprovando a
finalizacdo da Pesquisa.

S&o Luis, MA, 02 de junho de 2008.

hM 5&2«1@—
040 Inacio Lima de Souza

oordenador do CEP-HUUFMA
¥ Ethica homini habitat est
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ANEXO B: Parecer Consubstanciado do Comité de Etica do Hospital Universitario da
Universidade Federal do Maranhéo

- - ~ ®
: e Universidade Federal do Maranhdo .g %
Bl m— Hospital Universitario N &

Diretoria Adjunta de Ensino, Pesquisa e Extenséo

- HU-UFMA
Comité de Etica em Pesquisa

PARECER CONSU BSTANCIADO

Parecer N° 0078/2012

Processo N°: 33104-290/2008

Pesquisador (a) Responsavel: Pedro Anténio Muniz Ferreira

Equipe executora: Manuel Santos Faria, Gilvan Cortés Nascimento, Viviane Chaves Carvalho,

Adalgisa de S. P. Ferreira, M@ Honorina Cordeiro Lopes, Adriana M2 Guimardes S&, Marinilde Teles
Souza, Marina Torres de Oliveira

Tipo de pesquisa: Projeto de Pesquisa

Instituicio onde sera desenvolvido: Hospital Universitario Presidente Dutra — HUPD e Centro de
Pesquisa Clinica - CEPEC
sSituacdo: APROVADO

O Comité de Etica em Pesquisa do Hospital Universitario Federal do Maranh&o
analisou a solicitagdo de ampliacdo da equipe executora, a extensdo da execugdo do projeto até
julho de 2012 e a inclusdo de dois objetivos especificos A correlacdao entre resultados
ecocardiograficos e a cor dos pacientes” e "O estudo da raiz da aorta” ao Processo N°
33104-290/2008, referente ao projeto de Pesquisa: wprevaléncia de alteracdes cardiacas
estruturais e funcionais em pacientes acromegalicos”, tendo como pesquisador (a)
responsavel: Pedro Antdédnio Muniz Ferreira, cujo objetivo geral é: “Avaliar a
prevaléncia de alteracdes cardiacas, estruturais e funcionais em pacientes
acromegalicos”.

Assim, mediante a importancia social e cientifica que o projeto apresenta, a sua aplicabilidade

e conformidade com o0Os requisitos éticos, somos de parecer favoravel a realizagdo do projeto

classificando-0 como APROVADO, pois 0 mesmo atende aos requisitos fundamentais da Resolugdo
196/96 e suas complementares do Conselho Nacional de Salde / MS.

Solicita-se ao () pesquisador (a) o envio a este CEP, relatérios parciais sempre

quando houver alguma alteracdo no projeto, bem como o relatério final gravado em CD-ROM.

S3o Luis, 28 de maio de 2012

ouz\/ov(/"t
Profa Dr2 Rita da Graca Carvalhal Frazdo Corréa
Vice-Coordenadora do CEP-HUUFMA

Ethica homini habitat est

Hospital Universitario da Universidade Federal do Maranhao
Rua Barao de Itapary, 227 Centro C.E.P. 65. 020-070 S3o0 Luis — Maranhao Tel: (98) 222-5508 / Fax: (98) 231-1161 e 231-4595
-mail: cep@huufma.br
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text only, not including the abstract, references, figure legends or table legends.

Only those abbreviations listed below may be used in the summary. A single title page must
give: (1) the title; (2) a short title; (3) the name(s) of the author(s); (4) the department(s) in
which the work was done; and (5) the name, full postal address, fax number and e-mail
address of the author to whom the proofs and requests for offprints should be sent, to be
headed 'Correspondence’; (6) a list of no more than five keywords (MeSH terms) related to
subjects discussed in the paper; (7) an acknowledgement section to include any conflicting
interests, and financial disclosure (if none, put "nothing to declare’) in the paper; and (8) a
word count for the manuscript.

Rapid Communications

Rapid communications should consist of new data of sufficient importance to warrant
immediate publication. The submitted paper should be self-contained and not a tentative
preliminary communication. It will be refereed very quickly and any revision must be dealt
with promptly.

It is expected that the time interval between the acceptance and subsequent publication of the
manuscript will be approximately 3 months. If the Editors consider the article unsuitable for
publication as a rapid communication it will be processed as a normal paper unless it is
withdrawn by the authors.

Correspondence

Correspondence will be considered for publication if it contains constructive criticism on
published articles, the authors of which will be given the right of reply. Items of topical
interest, including case reports presenting a significant advance in therapy or highlighting
substantial scientific advances in understanding the mechanism(s) of the disease process, will
also be considered under this heading. Correspondence should not exceed 1000 words, have
no more than 5 references and only 1 figure / table.

In line with current Editorial policy, we only accept case reports that are truly exceptional and
provide new insights into endocrine pathogenesis, investigation or treatment. Case report
submissions should be written in line with our correspondence criteria: maximum of 1000

words, either one table or one figure and no more than five relevant references). Please do not
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include any abstract or section headings. Case reports should be written in the style of a Letter
to the Editors.

Review Articles and Commentaries

Review articles are normally commissioned, but we welcome suggestions for review titles
and authors. Review articles in the 'Clinical Practice Update' category should deal with a
defined clinical endocrine topic, and should focus on recent developments in understanding of
the clinical presentation, and in clinical endocrine management. Other review articles may
take a broader view of the topic and focus more on the basic mechanisms of endocrine
dysfunction. Anyone wishing to write a review, clinical practice update or commentary for

the journal should first consult the UK Editor, Professor John Bevan (johnbevan@nhs.net).

Word count should be no longer than 4500 words, references no more than 70 and figures /
tables no more than 6 in total (word count = text only, not including the abstract, references,
figure legends or table legends.

Clinical Questions

Clinical Question articles are focused answers to specific clinical questions. The content is
similar to that in a typical 'corridor consultation' something that occurs every day between
clinicians, either in person, or by telephone or email. The difference here is that the author
will be able to expand and provide additional background for their answer. The manuscripts
will be written by invitation only with the goal of one 'Clinical Question' article per issue. The
answers to many of these questions rely heavily on clinical experience, and the articles will
likely be highly sought after and potentially frequently referenced. These manuscripts should
be no longer than 1800 words (excluding Summary) and include no more than two figures
and/or tables and 30 references. It is anticipated that most experts will be able to write 90% of
the manuscript in two or three sittings. To enhance the listing in Medline and PubMed, a brief
unstructured summary should be included.

Clinical Trials

Authors should be aware that the International Committee of Medical Journal Editors has
recommended that clinical trials should be prospectively registered, and that papers reporting
results of such trials should indicate that the trial has been registered (http://www.mja.com.au/
public/issues/182_12 200605/van10384_fm.pdf). Authors are advised to consult the Editorial
Office if there is uncertainty about the requirement for the process to be completed.

Papers must be written in clear, concise English. Spelling should follow The Concise Oxford
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Dictionary of Current English (Clarendon Press, Oxford). Avoid jargon and neologisms. The
journal is not prepared to undertake major correction of language, which is the responsibility
of the author. Where English is not the first language of the authors, the paper must be
checked by a native Engligh speaker. Authors may suggest the names of suitable referees if
they wish.

Figures and Tables

Digital artwork files for reproduction should preferably be EPS or TIFF and meet our
standards, but we may be able to use other formats so please include these (see
http://authorservices.wiley.com/bauthor/illustration.asp). Figures should be included with
online submissions, either as JPEG, GIF, TIFF, BMP, PICT with RTF manuscripts or

embedded in the PDF file. Colour reproductions will incur a charge.

Tables should be typed on separate sheets, numbered (with arabic numbers) and have a title.
Colour

If there is colour artwork in your manuscript, you will be required to complete and return a
colour work agreement form before your paper can be published. This form can be
downloaded as a PDF from the internet at:

http://www.blackwellpublishing.com/pdf/SN_Sub2000_X_CoW.pdf once completed, please

return the form to:

Genevieve Ng, Production Editor

Wiley-Blackwell

1 Fusionopolis Walk

#07-01 Solaris South Tower

Singapore 138628

Statistics

Special attention must be paid to the appropriate use of statistical methods in both the design
and analysis of the study. Authors are advised to consider the recommendations published in
the British Medical Journal (1983) 286, 1489-1493. Manuscripts may be reviewed by the
Journal's medical statisticians.

Units

Sl units should be used throughout, with molar, in preference to mass units wherever possible.

Mass units may, however, be used for peptide hormones (e.g. leptin, ghrelin). Pituitary and
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other hormones expressed in units per litre should quote the appropriate standard reference
preparation used in the assay. GH must be expressed in mass units (pg/l) measured against
International Standard 98/574. Concentrations should be expressed per litre, rather than per
mL or dL and laboratory reference ranges quoted as appropriate.

Abbreviations

In general the Journal follows the recommendations in Units, Symbols and Abbreviations
(1988). Royal Society of Medicine, London.

The following abbreviations may be used without definition:

ACTH corticotrophin; ADH antidiuretic hormone, vasopressin; AVP arginine vasopressin;
FSH follicle stimulating hormone; GH growth hormone; GnRH gonadotrophin releasing
hormone; HCG human chorionic gonadotrophin; hMG human menopausal gonadotrophin:
hPL human placental lactogen; IGF insulin-like growth factor: IGFBP insulin like growth
factor binding protein; LH luteinizing hormone; OT oxytocin; PRL prolactin; PTH
parathyroid hormone; SHBG sex hormone binding globulin; T4 thyroxine; T3
triiodothyronine; rT3 reverse T3: TRH thyrotrophin releasing hormone; TSH thyrotrophin:
VIP vasoactive intestinal peptide.

The Biochemical Journal (1975) 145, 1011, enumerates abbreviations for certain compounds
and also describes the correct use of chemical names and formulae.

All  other abbreviations must be defined where they are introduced.
Chemical symbols and formulae should not be used in the text.

Steroids

Authors should follow the recommendations for steroid nomenclature published in the
Journal of Endocrinology (1980) 84, 3-4.

Amino Acids

Abbreviations may only be used in tables and for representing polymers or sequences in the
text [see Biochemical Journal (1975) 145, 11].

Isotopically Labelled Compounds

See Biochemical Journal (1975) 145,13-14 and the Radiochemical Catalogue (Radiochemical
Centre, Amersham, Bucks).

Solutions

Solutions should be described in terms of molarity (M), not normality (N). For values less
than 0.1 M use mM (50 mM not 0.05 M). Buffers: composition, pH and method of adjustment
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should be given, e.g. 0.1 M potassium dihydrogen phosphate adjusted to pH 7.4 with 2 M
sodium hydroxide. Volume ratios - e.g. methanol: water, 8 2 v/v (use 'by vol." instead of v/v if
more than two substances are involved).

References

These should conform to Vancouver style. List up to three authors and use et al. for
subsequent authors. The references in the text should be numbered consecutively in the order
in which they appear and indicated by superscript numerals. Examples are given below:
Edge. J.A., Matthews, D.R. & Dunger, D.B. (1990) The dawn phenomenon is related to
overnight growth hormone release in adolescent diabetics. Clinical Endocrinology, 33, 729-
737.

Russell, W.E. & Van Wyk, J.J. (1989) Peptide growth factor. In Endocrinology (ed. L. J. De
Groot), pp. 2504-2524. W. B. Saunders, Philadelphia, pp.2504-2524.

References in Articles

We recommend the use of a tool such as Reference Manager for reference management and

formatting.Reference  Manager reference styles can be searched for here:

http://www.refman.com/support/rmstyles.asp

Disclaimer

The Publisher, the Society for Endocrinology and Editors cannot be held responsible for
errrors or any consequences arising from the use of information contained in this journal; the
views and opinions expressed do not necessarily reflect those of the publisher, the Society for
Endocrinology and Editors, neither does the publication of advertisments constitute any
endorsement by the advertised.
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Aceito para publicacdo (In Press). Inicia na pagina seguinte de acordo com as normas
editoriais, j& citadas.
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Abstract:

Background: A specific acromegaly-related cardiomyopathy has been described in the
literature, largely in Caucasians, which is independent of other risk factors, mainly
hypertension. Objective: This study assessed the cardiac changes in acromegalics of
significant ethnic diversity and also the relevance of the aetiopathogenic factors involved,
such as disease activity and hypertension. Design: It is a cross-sectional study with a
comparative control group. Patients and methods: In this study, 37 acromegalic patients (20
Intermediate-skinned (IS), 14 Dark-skinned (DS) and 3 Light-skinned (LS) individuals) and
74 controls matched by age, gender and hypertension were evaluated. Cardiac morphology
and function were addressed using echocardiography parameters. Results: The mean age of
patients was 46.9 + 12.8 years, with 67.6% being female and 43.2% hypertensive. The
prevalence of left ventricular hypertrophy (LVH) between acromegalics was 56.8% versus
10.8% in the controls (p< 0.001). About 86% of patients with LVVH had active disease (p =
0.023). Logistic regression revealed that disease activity presented a stronger association (OR
= 5.925; Cl = 1.085 — 32.351; p = 0.040) with LVH than hypertension (OR = 3.237; Cl =
0.702 — 14.924; p = 0.132). When DS acromegalics were compared to IS ones, no statistically
significant differences were observed. Conclusion: Chronically hyperactive somatotropic axis
remains as an independent and determining factor in the development of LVH, as it is more
associated with this condition than hypertension in a largely admixed population with a high

degree of African ancestry.
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Introduction

The somatotropic axis has an important role in the development and maintenance
of cardiac structure, as well as in its function®. This action is exercised directly by means of
GH and/or through its mediator IGF-1, which both have direct effects through their receptors
on the myocardium %2,

In acromegalic patients, when inadequately controlled, an increase in mortality
ratio of more than twice was noted in comparison with the general population and
cardiovascular disorders account for up to 62.5% of the causes “°. A specific cardiomyopathy
of acromegaly is described in the literature over an extended period, in which biventricular
concentric hypertrophy is a characteristic aspect, although LVH represents the most relevant
change with the prevalence greater than 90% in patients with a long duration of disease’.
Diastolic dysfunction, resulting from a restrictive pattern of cardiac hypertrophy and systolic
dysfunction, common to more advanced stages of the disease, can also be present, although
the latter affects a smaller number of patients’. Furthermore, cardiovascular risk factors such
as hypertension and glucose abnormalities, contribute to an additional impact on the heart
structure and function of acromegalic patients ®.

Most european and american studies, which have been undertaken in patients of
little ethnic diversity (primarily caucasians), have pointed to the abovementioned acromegalic
cardiomyopathy °. In northeastern Brazil, because of great miscegenation in a population with
an elevated percentage of Dark-skinned individuals, who show a high prevalence and severity
of hypertension, it becomes important to evaluate the impact of the GH/IGF-1 axis on the

heart in this ethnically diverse sample of acromegalics '**2.

Methods

Study design

A cross-sectional study with a comparative control group was carried out in the

Endocrinology and Cardiology units and Clinical Research Center of the Hospital
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Universitario Unidade Presidente Dutra of the Federal University of Maranhdo (HUUFMA)
from 2008 to 2010.

Patients and controls

Thirty seven adult patients were included who had been diagnosed with
acromegaly, with a mean age of 46.95 + 12.82 years and mostly females (67.6%). Of these,
20 were IS, 14 were DS and only 3 were LS individuals (table 1). Skin pigmentation was
established by using a multivariate evaluation (two investigators, GCN and MTO, assessed
each individual) in accordance with prior literature and classified into Dark, Light and
Intermediate'®. Acromegaly was diagnosed biochemically based on elevated serum levels of
IGF-1 for age and gender and/or lack of suppression of GH levels to less than 1 ng/ml after 75
grams dextrose to those who were non-diabetic’®. Basal GH was measured at follow-up.
Inactive acromegaly was defined by normal IGF-I levels for at least 6 months preceding the

echocardiographic evaluation.

The control group, paired by gender, age and the presence of hypertension, was
composed of 74 individuals with no acromegaly, averaging 46.85 + 11.4 years old and with a
majority (65.3%) female recruited in follow up through the cardiology unit of HUUFMA.

Exclusion criteria were known conditions that may affect IGF-1 measurements or
left ventricular (LV) mass as follow: presence of congenital heart disease; serum creatinine >
1.5 mg/dl; hepatic transaminases > 3X the upper limit of normal; congestive heart failure
(New York Heart Association’s functional class I11-1V); unstable coronary artery disease or
cerebrovascular disease; presence of anemia, defined as hemoglobin <10mg/dl; uncontrolled
adrenal or thyroid disorders; uncontrolled diabetes mellitus (DM) , defined as HbAlc >8%;

acute diseases and pregnancy.
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Clinical Evaluation

Clinical assessment consisted of a medical history and evaluation of
anthropometric measures such as weight and height, body mass index (BMI) and the levels of
blood pressure, which was determined by the average of the last five measurements contained
in patient records. Hypertension was defined when systolic blood pressure (SBP) and/or
diastolic blood pressure (DBP) >140/90 mmHg, respectively or current use of an anti-
hypertensive medication**. The presence of DM was defined according to the American

Diabetes Association (ADA) or by current use of a specific therapy *°.

Biochemical analysis

In the laboratory evaluation, IGF-1 and GH levels were determined. Serum IGF-I
levels were measured by Immulite 1000 Analyzer (Siemens Healthcare Diagnostics Products
Ltd., Llanberis, Gwynedd, UK), a solid phase, enzyme-labeled chemiluminescent
immunometric assay with an intraassay coefficient of variation (CV) of 3.1% - 4.3%. The
International Reference Preparation of IGF-I1 was 87/518. By correcting the values of IGF-I
according to gender and age, the percentage of upper limit of the normal range of IGF-1 (%
ULNR-IGF-I; normal: < 100%) was calculated and expresses the percentage of IGF-I level
that is above the upper limit of normality. Serum GH Levels were determined using a solid-
phase, two-site chemiluminescent immunometric assay Imullite 1000 Analyzer (Siemens
Healthcare Diagnostics Products Ltd., Llanberis, Gwynedd, UK) with an inter- and intraassay
CV of 5,5% - 6,2% and 5,3% - 6.5%, respectively. The International Reference Preparation
of GH was 98/574.

Echocardiography

Echocardiographic analysis was performed with the patient in the left lateral
recumbent position, using the model VIVID 3 cardiac ultrasound system (manufactured by
GE Healthcare, Milwaukee, Wisconsin), by a single operator unaware of all metabolic

abnormalities of each group, such as hypersomatotropism and the presence of DM and
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hypertension. All measures were carried out in accordance with the recommendations of the
American Society of Echocardiography, whose criteria were also used for determinations of

LVH and geometrical standards *.

Evaluations were made using M-mode, two-dimensional and pulsed wave
doppler. LV mass was calculated by the modified Dévereux formula'”: 0.8 [1.04 (IVST +
PWT + LVEDD)® — (LVEDD)®] +0.6, where IVST, PWT and LVEDD correspond to
measures of interventricular septum thickness, posterior wall thickness and left ventricular
diameter in the diastolic state. After the LV mass was corrected by body surface area (BSA),
the left ventricular mass index (LVMi) was determined. LV hypertrophy was defined when
the LVMi > 115 g/m® for men and > 95 g/m? for women. The relative wall thickness (RWT)
was calculated by the formula 2xPWT/LVEDD. To establish the pattern of cardiac geometry
the RWT was assessed in conjunction with the presence of LVH. When RWT < 0.42 and in
the absence of LVH, the pattern was considered normal;, when RWT < 0.42 and in the
presence of LVVH, the pattern indicated eccentric hypertrophy (EH); when RWT >0. 42 and in
the absence of LVH, there is cardiac remodeling; when RWT > 0.42 and in the presence of

LVH, concentric hypertrophy (HC) was diagnosed.

Pulsed wave doppler was performed to obtain parameters of LV diastolic filling
such as peak early filling (E), atrial contraction (A) velocities and E/A ratio. Spectral pulsed
wave Doppler was performed to obtain tissues velocities, so early (E’) and late (A’) diastolic
velocities was measured and E’/A’ ratio calculated. These parameters were used to categorize
LV diastolic function as normal or abnormal. The grade of dysfunction was determined

according to ASE recommendations 2.

Statistical analysis

Statistical analysis was performed using the program SPSS 17.0 for Windows
(2010). The numeric variables, such as the demographic and echocardiographic parameters, in
addition to the blood pressure values, were described as mean * standard deviation. A two-
tailed t-test was used or the Mann Whitney test, depending on whether or not the distribution
was normal. The evaluation of the dependent variable LVMi for independent variables (%

ULNR- IGF-1, SBP, DBP, age) was analyzed using Pearson’s linear regression. Evaluation of
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variable LVH was carried out by multiple logistic regression. For comparison of categorical
variables, the Chi-square test of independence was applied. In all tests, a significance level of

5% was applied, i.e., it was considered significant when p <0.05.

Ethics in research

This study was approved by the Research Ethics Committee of the HUUFMA in
2008, with approval number 130/2008 and protocol number 33104-0290/2008. All the

participants signed an informed consent form.

Results

Acromegalic sample

Thirty seven acromegalic patients were examined and twenty seven (73%) of
them had active disease, with the mean % ULNR-IGF-I equal to 205.93 + 127.62% and
median of 169.6%. The prevalence for both hypertension and DM was 43.2%. With multiple
linear regression, there was a significant correlation (Rz = 0.414 and p = 0.002) between SBP,
in this model as the dependent variable, and the %ULNR-IGF-1 (B coefficient: 0.509; t = 3.5
and p = 0.001) and age (B coefficient: 0.387; t = 2.5 and p = 0.016).

Acromegalics versus the control group

With respect to echocardiographic parameters, the values were higher among the
acromegalic patients, with a statistically significant difference (table 2). The prevalence of
LVH was 56.8% (Cl 95%: 41-72) in the acromegalic group and 10.8% (CI 95%: 3.8 -17.8) in
individuals within the control group, the difference being statistically significant (p <0.001).
This difference was accentuated when only patients with active acromegaly are compared to

the control group (table 2).
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Among acromegalics, 32.4% and 24.4% had concentric and eccentric
hypertrophy, respectively. Cardiac remodeling was present in 16.2% of this sample.

Left Ventricular Hypertrophy

Acromegalic patients were divided into two groups: with LVH and without LVH
as shown in table 3. Using linear regression analysis, L\VVMi correlated directly with SBP (R?2
=0.262 and p = 0.002), % ULNR-IGF-I (R2 = 0.146 and p = 0.024), DBP (R2=0.145and p =
0.024) and did not correlate with GH (R2 = 0.092 and p = 0.082). With multivariate logistic
regression, disease activity was the only variable that was independently associated with the
development of LVH (OR =5.925; IC = 1.085 — 32.351; p = 0.040) (table 4).

Systolic and diastolic function

Precisely 51.4% of the acromegalic patients presented an altered pattern of
diastolic function, while no abnormality was observed in systolic function. The mean ejection
fraction (EF) was 75.9 = 5.41%. The E/A ratio correlated inversely with SBP (R? = 0.385 and
p <0.001), age (R? = 0.374 and p < 0.001) and DBP (R? = 0.198 and p = 0.007), but did not
correlate with the % ULNR-IGF-1 (R? = 0,018 and p = 0.443). With multiple linear
regression, only age presented a significant inverse correlation with the E/A ratio (p = 0.001)
(table 5). When multiple linear regression was performed without using the age variable, it
showed an inverse correlation between SBP and E/A ratio (p = 0.002), which was not the case
with DBP (p = 0.884). There was a tendency toward statistical significance for the % ULNR-
IGF-1 (p = 0.093).
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Active versus inactive acromegalics

In the comparison between patients with active and inactive acromegaly, it was
found that the latter were more elderly (p = 0.023). There were significant differences
between the two groups, including a reduction of the prevalence of LVH among the inactive
group (p = 0.046) (table 2).

When diastolic function was assessed, the majority of the ‘actives’ (60%)
presented the normal pattern versus 20% of inactive patients, but without achieving statistical
significance. No difference was observed in the E/A ratio. The e’/a’ ratio was less than 1 in
the inactive group and greater than 1 in the active group (p = 0.036). The mean of ¢’ wave

was 0.09 £ 0.03 cm/s in the inactive and 0.12 + 0.03 cm/s in the active group (p = 0.022).

Hypertensive versus non hypertensive acromegalics

Hypertension was highly prevalent in this sample, with the majority (87.5%) of
hypertensive acromegalics being female (p = 0.024) and older, with an average age of 52.38
+12.59 years versus 42.81 £11.64 years in the non-hypertensive group (p = 0.022). The E/A
ratio, an indicator of diastolic dysfunction, was less than 1 in hypertensive patients (0.93 +
0.35 versus 1.42 + 0.43; p = 0.001). The prevalence of LVH was 73.3% among hypertensive
patients versus 47.6% in the non-hypertensive group (p = 0.123). The other echocardiographic

parameters also did not reveal a statistical difference.

DS acromegalics versus IS acromegalics

Evaluation by ethnicity did not demonstrate any statistically significant
differences comparing DS and IS acromegalics. Age, hormonal and blood pressure levels
were similar between groups (table 6). LVMi was 117.828 + 30.628 g/m? in DS patients and
109.554 + 32.272 g/m? in IS patients (p = 0.463). LVH prevalence was 64.28% and 60% in

DS and IS acromegalics, respectively.
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Discussion

In this study, a cross-section was taken of a group of acromegalic patients, some
of whom had recently been diagnosed and were not receiving any treatment, together with
others who were under several therapeutic strategies (table 1). A control group was used,
composed of individuals, both healthy and hypertensive, with suitable pairing. The vast
majority of acromegalic patients studied (73%) showed active disease and were, therefore,

exposed to the consequences of hyperactive somatotropic axis.

The structural change in the heart of most relevance in acromegalic patients is
LVH !, which was present in about 60% of patients in our study group, a significant number,
especially when only 10.7% of LVH was observed in the control group. Despite the pairing
for the presence of hypertension, significant differences were found on most
echocardiographic parameters. (table 2).

The occurrence of LVH in our patients was independent of age, differing from the
previous data, which had noted a striking preponderance of this condition in older people "°.
This finding probably reflected the impact of the disease activity and previous exposure time

to GH/IGF-1 excess as the most relevant factors in the prevalence of cardiac hypertrophy.

The presence of comorbidities, such as hypertension and DM can have a negative
effect on cardiac performance, although the role of the latter is controversial ® %, Data from
Colao et al points to hypertension as the most important risk factor for the deterioration of
LVH & Additionally, Holdaway et al demonstrated that this variable is a major prognostic
factor for mortality among acromegalics ?*. The mechanisms involved in the pathophysiology
of hypertension, in the context of acromegaly, are not yet well defined. However, a reduction
of blood pressure levels when the disease is optimally controlled is noted ?2. Such mechanisms
may be related to the regulation of sodium and water, insulin resistance, genetic
polymorphisms leading to changes in the renine-angiotensine-aldosterone system and changes

in peripheral vascular resistance " %>,

The wide variation in the prevalence of hypertension (17.5% to 57%) found in
different studies in acromegaly can be assigned, in addition to variation in methodology, to
the differences in the demographic profile of the population studied, such as age, gender and
ethnicity ?*?. Around 44% of patients in this study, conducted in an urban area of the
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Northeast of Brazil, are hypertensive and are mostly the product of miscegenation between
native Indians, white Europeans and blacks originating from Africa. Thereby, a high
prevalence of hypertension in this present research should be noted and also that the numeric

values are positively and linearly correlated with the % ULNR-IGF-I.

With regard to LVH, this, as with hypertension, has a very variable prevalence
that depends on the duration of disease and response to effective treatment, besides age of
patient and presence of hypertension. Individuals of black ethnicity, i.e., higher degree of
African ancestry, who comprise nearly 40% of our sample, show more cardiovascular
complications related to hypertension, with a particular susceptibility to the development of
LVH, so that, at equivalent levels of blood pressure, the mass of the LV is greater in

individuals of black African origin than in hypertensive individuals of white European origin
26, 27

The contribution of the haemodynamic state and the direct effect of the
somatotropic axis for the development of LVVH and diastolic dysfunction were evaluated in
this research, observing that IGF-I excess has had a primary role in the development of LVH,
regardless of the blood pressure levels. The prevalence of LVH reduced to 30% with control
of the disease and 85.7% of patients with LVH had active acromegaly (p = 0.032), with both
groups, active and inactive, presenting comparable blood pressure levels. Moreover, patients
with LVH showed higher rates of %ULNR-IGF-I than patients without LVH, which
emphasizes the importance of the control of the IGF-I levels in the reduction/recovery from

myocardial hypertrophy, as previously demonstrated by other authors 2% .

Moreover, our data showed, by multiple linear regression that the SBP also was
associated with the structural changes of LV. In those patients with LVH, more elevated
blood pressure levels was observed, suggesting that the aggressive control of hypertension
must be sought as part of the management of acromegaly®. The variables age, gender, and
presence of DM were not influential in the prevalence of LVH, as well as, GH, an expected
finding, since the majority of patients were under treatment and a significant number of them

presented suppressible levels of GH in discrepancy with IGF-I.

Regarding the ethnicity, no significant differences were observed when
cardiovascular parameters between DS and IS acromegalics were compared. Previous studies

have shown, in this specific population from the Northeast of Brazil, a high degree of
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miscegenation which is not accurately ascertained by skin color classification, making,
therefore, impossible to determine on an individual basis the degree of African ancestry. Such
characteristics could be a possible explanation for our findings**2. Accordingly, this highly
admixed population which overall has a strong degree of African ancestry, is even more

susceptible to cardiovascular damage mediated by hypertension ** %',

With respect to diastolic function, age was the variable most directly correlated
with the E/A ratio, followed by levels of SBP. The % ULNR-IGF-I had no correlation with
the E/A ratio which is not concordant with the study of Colao et al, which suggested a direct

effect of excess hormone not only on cardiac structure but on diastolic dysfunction as well .

Our findings showed that diastolic dysfunction was more frequently observed in
controlled acromegalics, although with no statistical significance. Di Bello et al demonstrated
that the diastolic function can improve or even revert to normal after treatment of acromegaly,
while Hermann et al found that E wave and the E/A ratio are smaller among patients with
active acromegaly****. One possible explanation for this discrepancy is that, in the present
survey, the group of patients with controlled disease was older and, for once, age was the
variable most inversely correlated with the E/A ratio, as previously demonstrated by
population-based and cross-sectional studies that had shown higher prevalence of diastolic
dysfunction in older patients ** ®. In addition, these patients could have presented longer
duration of disease and, therefore, longer exposure to excess GH/IGF-1 with severe damage to
the myocardium that was not reversed by therapy. On the other hand, van Thiel et al
suggested that diastolic function was significantly more impaired in acromegalic patients
controlled by octreotide-LAR, the main therapy in our study, than in surgically cured patients,
which points to biological effects of subtle abnormalities in GH secretion 3*.

None of the patients in this study have had systolic dysfunction, a marker of the
later stages of acromegalic cardiomyopathy, which is in agreement with the data in the
literature, since congestive heart failure is less often found in clinical practice **. This may be
due to earlier diagnosis and, more precisely, as a result of the availability of more effective

multimodal therapy.

Among the limitations of our study, we point to ignorance of the duration of the
disease as a limiting factor, because this only allows us to speculate on some of our findings

and, also, by having used only IGF-I as a criteria for disease activity, when the mainstream
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literature demonstrates statistically the greater power of GH in determining the excessive
morbidity/mortality observed in acromegaly. However, recent meta-analysis demonstrated a

significant positive relationship between IGF-1 and adverse outcomes in acromegalic patients
4,5

Relevant aspects of this study include the design using a control group which was
properly paired, with sampling in substantial numbers to support findings in a largely
miscegenated population, distinct from most of the previously assessed and extrapolation of
such a findings to more heterogeneous populations. Furthermore, from the analysis of this
sample, with a significant percentage of DS individuals, which implies in an elevated
proportion of African ancestry, for whom hypertension has a greater impact on the
development and severity of injuries of target organs, the relevance of chronic excess GH-
IGF-1 axis was clearly demonstrated. Consequently, we can speculate that hormone excess
control is even more important in order to handle the cardiac damage, already enhanced by

concomitant hypertension present in such a population.

In conclusion, our findings showed that in addition to hypertension with its
deleterious actions in target organs, the GH/IGF-1 excess remains relevant to the
cardiomyopathy observed in acromegaly, especially in a population strikingly susceptible to

myocardial derangement.



Table 1. Clinical Characteristics stratified by acromegaly status?
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Parameters Inactive Active P Value
(n=10) (n=27)

AGE (YEAR) 54.7+10.8 441+125 0.023

SBP (mmHg) 121.6 +13 125.6 + 18.6 0.537

DBP (mmHg) 80.4 +8.5 81.0+115 0.875

GENDER (FEMALE/MALE) 7/3 18/9

SKIN PIGMENTATION (n/%0)

Light 1/10% 217.4%

Intermediate 3/30% 17 /1 63%

Dark 6/60% 8/29.6%

MALE HYPOGONADISM (n/%) 1/10% 217.4% NS

No treatment 1/10% 1/3.7%

FEMALE HYPOGONADISM (n/%)* 6/60% 14/ 52% NS

Menopause 6 /60% 9/33.3%

HYPOTHYROIDISM (n/%) 2120% 1/3.7% NS

HYPOCORTISOLISM (n/%0) 1/10% 217.4% NS

MEDICAL THERAPY 10/ 100% 17/ 63% NS

Octreotide-LAR 9/90% 12/ 44.4%

Octreotide-LAR + Cabergoline 1/10% 4/14.8%

Cabergoline 0 1/3.7%

SURGERY** 2120% 9/33.3% NS

RADIOTHERAPY (n,%)*** 0 1/3.7% NS

NO TREATMENT YET 0 9/33.3%

# Results are presented as mean and Standard deviation or absolute values and/or percentages; SBP, Systolic
Blood Pressure; DBP, Diastolic Blood Pressure; NS: not significant. *Three patients with elevated prolactin and
two with premature menopause, only one replenished with estradiol. **Surgery associated to medicines in all

except one; ***Radiotherapy performed 184 months before echocardiography and associated to surgery and

medicines.
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Table 2. Clinical characteristics, systolic and diastolic functions in active acromegalics

compared with inactive acromegalics and controls.

Parameters Inactive Active Controls p p p
(n=10) (n=27) (n=74) I vs. A lvs.C
A vs.C

Age (year) 54.7+10.8 441+125 46.85+11.4 0.023 0.293 0.043

BSA (m?) 1.75+0.19 1.8+0.25 1.76 £0.20 0.624 0549 0.843

SBP (mmHg) 1216 £13 125.6 £ 18.6 0.537

DBP (mmHg) 80.4+£85 81.0+£115 0.875

IVST (cm) 1.00 £ 0.13 1.06 +0.22 09+0.12 0427 <0.00 0.016
1

RWT (cm) 0.88 £1.5 041+£0.09 0.37+0.06 0.108 0.040 0.003

PWT (cm) 0.99+0.11 1.05+0.21 09+0.13 0427 <0.00 0.026
1

LAD (cm) 3.7+0.37 3.73+047 3.23%0.39 <0.00 <0.001
1

LVEDV (cm?) 104.1 £ 32 140 £ 52 104.2+23.9 0.051 <0.00 0.983
1

LVEDD (cm) 4.84 +£0.47 511+058 4.73+0.36 <0.00 0.351
1

LVESV (cm®) 25+7.1 36.6+205 29.2+9.06 0.094 0.016 0.161

LVEF (%) 78£6.3 75255 72+3.65 0200 0.001 <0.001

LVMi (g/m?) 98.98 +21.1 1148+33.8 83+185 0.178 <0.00 0.014
1

LVH, n (%) 3(30) 18 (66.7) 8 (10.8) 0.046 <0.00 0.091
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Results are shown as mean and standard deviations, absolute values and percentages. I,

Inactive acromegalics; A, active acromegalics; C, controls; BSA, body surface area; SBP,

systolic blood pressure; DBP, diastolic blood pressure; IVST, interventricular septum

thickness; RWT, relative wall thickness; PWT, posterior wall thickness; LAD, left atrium

diameter; LVEDV, left ventricular end-diastolic volume; LVEDD, left ventricular end-

diastolic diameter; LVESV, left ventricular end-systolic volume; LVEF, left ventricular

ejection fraction; LVMi, left ventricular mass index; LVH, left ventricular hypertrophy

Table 3. Clinical and laboratory characteristics of acromegalic population stratified by LVH

status.
Parameters LVH+ LVH- P value
n=21 n=16

Age (year) 46.05 + 13.7 48.13+11.9 0.632
Weight (Kg) 78.15+17.9 67.94 + 13.12 0.063
BMI (kg/m2) 289412 26.4 +£3.78 0.065
BSA (m?) 1.8+0.24 1.7+0.19 0.084
SBP (mmHg) 131.4+15.4 115.9 + 15.6 0.005
DBP (mmHg) 85.1+8.6 75.6+£10.8 0.006
LVMi (g/m2) 127.6 +29.7 86.3+ 11.4 <0.001
% ULNR-IGF-I 252.8 +£137.2 140.4 +76.9 0.007
Disease Activity, n (%) 18 (85.7%) 9 (56.3%) 0.046
DM, n (%) 11 (52.4%) 5 (31.3%) 0.199
Hypertension, n (%) 11 (52.4%) 5 (31.3%) 0.199

LVH+, patients with Left Ventricular Hypertrophy; LVH-, patients without Left Ventricular Hypertrophy.

Results are shown as mean and SD, absolute values and percentages; BMI, body mass index; BSA, body surface

area; SBP, systolic blood pressure; DBP, diastolic blood pressure; LVMi, left ventricular mass index; %ULNR-

IGF-I1, percentage of the upper limit of normal range of IGF-I; DM, diabetes mellitus.



Table 4. Determinants of Left Ventricle Hypertrophy
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OR 95% ClI P value
Disease Activity 5.925 1.085-32.351 0.040
Hypertension 3.237 0.702-14.924 0.132

OR, odds ratio; 95% CI, 95% confidence interval

Table 5. Determinants of diastolic function (E/A ratio as dependent variable)

Unstandardized Standardized
Coefficients Coefficients
B Standardized Beta t p
Error
Constant 3.835 0.482 7.965 <
0.001
Age -0.17 0.005 -0.482 -3.723 0.001
SBP -0.11 0.006 -0.380 - 0.085
1.781
% ULNR- -0.006 0.010 -0.118 - 0.565
IGF-I 0.582

SBP, Systolic blood pressure; % ULNR-IGF-I, percentage of the upper limit of normal range of IGF-I.
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Table 6: Clinical and laboratory characteristics, systolic and diastolic functions in Dark-

skinned acromegalics compared with Intermediate-skinned acromegalics.

Parameters DS Acromegalics IS Acromegalics P value
(n=14) (n=20)

Age (year) 4750 + 10.316 45.40 + 14.240 0.641
BSA (m2) 1.755 +0.188 1.814 + 0.268 0.486
SBP (mmHg) 128.00 + 19.883 122.81 +16.362 0.419
DBP (mmHg) 82.72 + 10,880 80.23 £ 11.205 0.532
% ULNR-IGF-I 241.307 +£170.338 189.629 +92.1613 0.316
GH 7.155+9.182 5.352 +8.135 0.561
IVST (cm) 1.078 +0.231 1.042 +0.181 0.609
RWT (cm) 0.765 + 1.266 0.4026 + 0.06097 0.303
PWT (cm) 1.077 £ 0.207 1,021 +0.179 0.406
LAD (cm) 3.791 + 0.485 3.704 + 0.448 0.595
LVEDV (cm?) 126.00 + 48.04 137.19 +52.51 0.545
LVEDD (cm) 5.08 £0.53 5.08 £0.58 0.981
LVESV (cm3) 30.07 £ 14.39 36.25 + 21.97 0.384
LVEF (%) 78.078 + 3.645 75.510 £ 5.261 0.135
LVMi (g/m?) 117.828 + 30.628 109.554 + 32.272 0.463
LVH, n (%) 9 (64.28) 12 (60.00)

Results are shown as mean and standard deviations, absolute values and percentages. BSA, body surface area;
SBP, systolic blood pressure; DBP, diastolic blood pressure; % ULNR-IGF-I, percentage of the upper limit of
normal range of IGF-I; GH, growth hormone; IVST, interventricular septum thickness; RWT, relative wall
thickness; PWT, posterior wall thickness; LAD, left atrium diameter; LVEDV, left ventricular end-diastolic
volume; LVEDD, left ventricular end-diastolic diameter; LVESV, left ventricular end-systolic volume; LVEF,

left ventricular ejection fraction; LVMi, left ventricular mass index; LVH, left ventricular hypertrophy.
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