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RESUMO

Introducgao: Os ligantes do receptor da somatostatina (LRS) de primeira
geragdo sao medicagdes de primeira escolha no tratamento da acromegalia.
Apresentam efeito anti-secretivo e anti-proliferativo, podendo reduzir tanto os
niveis de GH e IGF-I como o volume tumoral, porém as taxas de resposta
bioquimica e tumoral variam entre os estudos. A maioria dos adenomas
produtores de GH apresenta algum grau de reducdo tumoral em resposta aos
LRS, a qual é influenciada principalmente pelo tipo de tratamento realizado, se
primario ou adjuvante, e pelo tempo de tratamento. Apesar de os guidelines
recomendarem analise conjunta dos niveis de GH randémico (GHr) e IGF-I na
determinacao do controle bioquimico, o IGF-I é geralmente considerado mais
relevante para decisdes terapéuticas quando os resultados bioquimicos séo
discordantes. Objetivo: Avaliar e comparar a resposta bioquimica e tumoral
entre dois centros de referéncia para tratamento de doencas hipofisarias no
Brasil apos 6 e 12 meses de tratamento com LRS de primeira geragao. Métodos:
Considerando os niveis pré-tratamento de GH e IGF-I, os pacientes foram
classificados em nao respondedores (NR), respondedores parciais (RP) e
respondedores completos (RC) apds 6 e 12 meses de tratamento com LRS de
acordo com os critérios a seguir: [critério A: GH+IGF-I] IGF-I normal e GHr < 1
ng/mL (RC); = 50% de decréscimo do IGF-lI e/ou do GHr (RP); < 50% de
decréscimo do IGF-lI e do GHr (NR); [critério B: somente IGF-I] IGF-I normal
(RC); = 50% de decréscimo do IGF-I (RP); < 50% de decréscimo do IGF-I (NR).
Quanto a resposta tumoral, os pacientes foram classificados em bons
respondedores (tBR) ou n&o respondedores (INR) se a reduc¢do tumoral foi =
20% ou < 20%, respectivamente, apos 12 meses de tratamento com LRS.
Resultados: Foram analisados 219 pacientes com acromegalia (59% mulheres,
com idade média de 43,2 + 14 anos), 73 provenientes do Centro | e 146 do
Centro Il. Nao houve diferenca estatistica entre os dois centros em relacao a
idade, género, tamanho do tumor, realizacdo de radioterapia prévia e tipo de
tratamento com LRS (primario ou adjuvante). A propor¢cao de RC, RP e NR pelos
critérios A e B foi de 30,2% vs 49,1%, 52,8% vs 21,2% e 17% vs 29,7%,
respectivamente (p<0,001). Considerando os critérios A e B separadamente, ndo
houve diferenga na proporgéao de RC, RP e NR entre os dois centros. No entanto,
comparando o critério A com o B, o Centro | apresentou uma diferenga maior no
numero de pacientes classificados como RC (30,9%) em relagao ao Centro Il,
que mostrou diferenca de 13,2% na taxa de RC entre os dois critérios (p=0,006).
A taxa de tBR foi de 51,4% dos pacientes, sem diferenca entre os dois centros.
Conclusao: A taxa de RC apds 12 meses de tratamento com LRS na
acromegalia foi significativamente maior quando avaliada pelo critério B
(somente IGF-1) do que pelo critério A (GH+IGF-I), sem diferenca entre os dois
centros de referéncia avaliados.

Palavras-chave: acromegalia, ligantes do receptor da somatostatina, resposta
bioquimica, resposta tumoral, discrepancia bioquimica



ABSTRACT

Introduction: First generation somatostatin receptor ligands (LRS) are the
first-line medical treatment for acromegaly. They present an antisecretive and
antiproliferative effect and can reduce both GH and IGF-I levels as well as tumor
volume, however biochemical and tumor response rates vary among studies.
Most GH-secreting pituitary adenomas have some degree of tumor shrinkage in
response to LRS, which is mainly influenced by the type of treatment performed,
whether primary or adjuvant, and the treatment duration. Despite guidelines
recommendation to measure both random GH (rGH) and IGF-I levels to
determine biochemical control, IGF-I is usually considered more relevant for
therapeutic decisions when the results are discordant. Objective: To analyze and
compare biochemical and tumor response rates between two reference centers
for pituitary diseases in Brazil after 6 and 12 months of somatostatin receptor
ligands (SRL) therapy. Methods: Considering pre-treatment rGH and IGF-I
levels, patients were classified as non-responders (NR), partial responders (PR)
and full responders (FR) to 6 and 12-months SRL therapy according to the
following criteria: [criteria A: GH+IGF-I] normal IGF-I and rGH < 1 ng/mL (FR); 2
50% decrease of IGF-I and/or rGH levels (PR); < 50% decrease of IGF-I and rGH
levels (NR); [criteria B: only IGF-I] normal IGF-I levels (FR); = 50% decrease of
IGF-I levels (PR); < 50% decrease of IGF-I (NR). Tumor shrinkage < 20% defined
poor responders (tPR) and = 20% good responders (tGR). Results: We studied
219 acromegaly patients (59% women, age 43.2 £ 14 years; 73 from Center |
and 146 from Center Il). There were no differences between two centers groups
in relation to age, gender, tumor size, previous radiotherapy and SRL treatment
performed (primary or adjuvant). After SRL treatment, the proportion of FR, PR
and NR by criteria A and B was 30.2% vs 49.1%, 52.8% vs 21.2% and 17% vs
29.7%, respectively (p<0.001). Considering criteria A or B separately, there was
no difference in the proportion of FR, PR and NR between two centers. However,
when comparing criteria A and B, Center | showed a greater difference in the
number of patients classified as FR (30.9%) compared to Center Il, which showed
a 13.2% difference in the FR rate between the two criteria (p=0.006). tGR were
51.4% of patients, with no differences between the centers. Conclusion: The FR
rate after 12 months of SRL treatment in acromegaly was significantly higher
when evaluated by criteria B (IGF-I only) than by criteria A (GH+IGF-I), with no
difference between the two reference centers evaluated.

Key-words: acromegaly, somatostatin receptor ligands, biochemical response,
tumor response, biochemical discrepancy
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1 INTRODUGCAO

Acromegalia € uma doenga cronica associada ao aumento dos niveis
circulantes do horménio do crescimento (GH) e do fator de crescimento
semelhante a insulina tipo 1 (IGF-I), geralmente devido a um adenoma hipofisario
produtor de GH. (BEN-SHLOMO E MELMED S., 2008; CAPATINA et al., 2015)
Pacientes com acromegalia apresentam comorbidades com mais frequéncia,
com complicagdes musculoesqueléticas, cardiovasculares, respiratorias,
metabdlicas e neoplasicas que contribuem para o aumento da mortalidade,
principalmente quando néo é obtido o controle da doenga. (MELMED et al., 2009;
COLAO et al., 2004) Portanto, a normalizagcdo dos niveis de GH e IGF-l e a
reducdo da massa tumoral sdo importantes alvos terapéuticos, permitindo
controle de comorbidades, melhora dos sinais e sintomas da doenga, melhora
da qualidade de vida, além de maior sobrevida. (MELMED et al., 2009;
HOLDAWAY et al., 2004; KATZNELSON et al., 2011)

Os ligantes do receptor da somatostatina (LRS) de primeira geracédo sao
recomendados como tratamento medicamentoso de primeira linha na
acromegalia, mas tanto as definicbes como as taxas de resposta terapéutica
variam entre os estudos. (MELMED et al., 2009) Guidelines recentes definem
como otimo controle bioquimico da acromegalia a obtencdo de GH randémico
(GHr) < 1 ng/mL e niveis normais de IGF-I ajustado para idade e género.
(GIUSTINA et al., 2010; MELMED et al., 2018) Apesar da recomendacgao da
analise conjunta do GHr e do IGF-I, este é geralmente considerado mais
relevante para decisbes terapéuticas quando os resultados de ambos sao
discordantes, pois reflete melhor a atividade da doenca. (MELMED et al., 2018)
Contudo, a resposta bioquimica aos LRS também depende do tempo de
tratamento e da dose da medicacéo utilizada, tornando estes fatores importantes
variaveis a serem consideradas na definicdo de resposta aos LRS. (COLAO et
al., 2016)

Utilizando um ponto de corte do GHr < 2,5 ng/mL, uma meta-analise
realizada em 2005 encontrou uma taxa de 48% e 57% para Octreotide LAR
(OCT) e Lanreotide-Autogel (LAN), respectivamente. Normalizagao do IGF-I foi
observada em 47% dos pacientes com OCT-LAR e 67% dos pacientes com LAN-

ATG. (FREDA et al., 2005) Em contraste, se aplicados os critérios bioquimicos



mais rigorosos, considerando como responsivos apenas os pacientes com IGF-
I normal e GHr < 1 ng/ml, a taxa de resposta pode ser tdo baixa quanto 25% em
pacientes com tratamento primario n&o pré-selecionados. (MELMED et al., 2018)
E importante salientar ainda que uma meta-analise recente confirmou que a
normalizacdo do GH e do IGF-I durante o tratamento com LRS ¢ influenciada
pela duracdo do tratamento, enquanto que o controle do GH mas nao do IGF-I
também esta associado a terapia prévia com LRS e ano da publicagao do estudo.
Utilizando apenas niveis normais de IGF-I como alvo, a meta-analise concluiu
que 55% dos pacientes obtém controle bioquimico da acromegalia com LRS.
(CARMICHAEL et al., 2014)

A maioria dos adenomas hipofisarios produtores de GH apresentam
algum grau de redugao tumoral em resposta aos LRS, que normalmente ocorre
nos primeiros meses de tratamento e continua depois. (MELMED et al., 2018;
COLAO et al., 2016) Porém, fatores como marcadores de tamanho tumoral
(volume ou medida linear), duragao de tratamento e porcentagem de redugcao
tumoral foram arbitrariamente definidos entre diferentes séries, resultando em
variagao dos resultados obtidos. Tratamento primario com LRS apresenta maior
reducao do volume tumoral em comparagao ao tratamento adjuvante. (COLAO
et al., 2011) Além disso, as respostas bioquimicas e tumorais estdo geralmente
associadas, mas alguns pacientes podem apresentar resultados dissociados.
(COLAO et al., 2016)
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2 OBJETIVOS

2.1 OBJETIVO GERAL

Avaliar a resposta bioquimica apds 12 meses de tratamento com LRS de
primeira geragdo de acordo com dois diferentes critérios e comparar os
resultados obtidos entre os dois centros de referéncia para doencas hipofisarias

no Brasil incluidos no estudo.

2.2 OBJETIVOS ESPECIFICOS

Avaliar a resposta bioquimica apds 6 meses de tratamento com LRS de
primeira geragao utilizando dois critérios bioquimicos e comparar os resultados
obtidos entre os dois centros de referéncia.

Avaliar a resposta tumoral apés 12 meses de tratamento com LRS e
comparar os resultados entre os dois centros estudados.

Avaliar discordancia bioquimica entre os niveis de GH e IGF-I.

Avaliar fatores que influenciam a resposta bioquimica e a resposta tumoral
apos 12 meses de tratamento com LRS.

Correlacionar a resposta bioquimica e tumoral apés 12 meses de

tratamento.
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3 REVISAO DE LITERATURA

Acromegalia € uma doenga cronica causada pelo aumento dos niveis
circulantes do GH e IGF-I, geralmente devido a um adenoma hipofisario produtor
de GH. (BEN-SHLOMO E MELMED S., 2008; CAPATINA et al., 2015)

A extensdo e a gravidade das comorbidades associadas a acromegalia
depende da magnitude e do tempo de exposi¢cao ao excesso de GH e IGF-I.
Portanto, diagndstico e tratamento precoces séo importantes. (ABREU et al.,
2016)

Os objetivos do tratamento da acromegalia incluem a normalizacdo dos
niveis séricos de GH e IGF-I, reducao da massa tumoral, melhora dos sinais e
sintomas da doenca e redugao da morbimortalidade. (PUIG DOMINGO, 2015) O
controle bioquimico nem sempre reflete um controle efetivo das comorbidades.
(GIUSTINA et al., 2010) Portanto, o screening e tratamento especifico das
comorbidades também se faz necessario para controle da morbidade e reducao
de mortalidade. (ABREU et al., 2016)

Os ligantes do receptor da somatostatina de primeira geragdo sao
considerados medicagdes de primeira linha no tratamento da acromegalia.
Podem ser utilizados como tratamento adjuvante nos casos nao curados com a
cirurgia ou como tratamento primario, em casos selecionados, quando ha baixa
chance de cura com a cirurgia, nos casos onde a cirurgia ndo esta indicada ou
para pacientes que se recusam ao procedimento cirurgico. (MELMED et al.,
2009; KATZNELSON et al., 2011)

A atuacao desta classe de medicamentos ocorre mediante interagdo com
os receptores da somatostatina (sstr), principalmente com o subtipo 2 (sstr2),
mas também com os subtipos 5 e 3 (sstr5) em menor intensidade. (CASARINI et
al., 2009; BRONSTEIN, 2006) Apresentam efeito anti-secretivo e anti-
proliferativo, podendo reduzir tanto os niveis de GH e IGF-I como o volume
tumoral, sendo que a magnitude desta acao ira depender da expressao dos sstr
nos somatotropinomas. (MELMED et al., 2009). Pacientes com maior proporgao
de sstr2 em relacéo ao sstr5 apresentam melhor resposta aos LRS de primeira
geracgédo. (PUIG DOMINGO, 2015)

As preparagdes de longa agao disponiveis comercialmente no Brasil sdo
o Octreotide-LAR (OCT-LAR) e o Lanreotide-Autogel (LAN-ATG), os quais
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mostraram eficacia semelhante no controle da acromegalia. (MURRAY;
MELMED, 2008)

3.1 TAXAS DE RESPOSTA BIOQUIMICA AOS LRS DE PRIMEIRA
GERACAO

Ao longo dos anos, guidelines e consensos relacionados ao manejo da
acromegalia mudaram substancialmente devido a um melhor conhecimento da
doenca, melhoria dos ensaios de GH e IGF-I e desenvolvimento de novas
opgdes terapéuticas. (COLAO et al., 2019) Guidelines mais recentes definem
como 6timo controle bioquimico da acromegalia a obtengao de GHr <1 ng/mL e
niveis normais de IGF-| ajustado para idade e género. (GIUSTINA et al., 2010;
MELMED et al., 2018) Nos casos onde houver discrepancia bioquimica, os niveis
de IGF-I devem ser considerados mais relevantes para tomada de deciséo
terapéutica, pois refletem melhor a atividade da doencga, sendo sua normalizagéo
o objetivo principal do controle bioquimico. (MELMED et al., 2018)

Estudos com OCT-LAR anteriores a 2006 mostram uma taxa de controle
da acromegalia de 50-70%. (COLAO et al., 2011) Uma meta-analise realizada
por Freda e cols, encontrou niveis de GH < 2,5 ng/mL em 48% e 57% dos
pacientes em uso de Octreotide-LAR (n=612) e Lanreotide-Autogel (n=914),
respectivamente. (FREDA et al., 2005) A normalizagado do IGF-I foi observada
em 47% dos pacientes com Octreotide-LAR e 67% dos pacientes com
Lanreotide-Autogel. Neste estudo nao foi realizada analise conjunta dos dados
de GH e IGF-l. Ja Mercado e cols, analisaram 68 pacientes em uso de
Octreotide-LAR por 48 semanas e encontraram uma taxa de controle da
acromegalia de 25%, considerando conjuntamente um nivel de GH < 2,5 ng/mL
e IGF-l normal para idade. (MERCADO et al., 2007) Da mesma forma, os ensaios
clinicos prospectivos mais recentes, que avaliaram a resposta ao tratamento
com Octreotide-LAR e Lanreotide-Autogel por um periodo de 6 a 108 meses,
encontraram taxas de controle da acromegalia (com GH < 2,5 ng/mL e IGF-I
normal) mais baixas, entre 19-57%, estando a maioria abaixo de 42%. (COLAO
et al.,, 2009; KARACA et al., 2011; COLAO et al., 2014; COZZI| et al., 2006;
MELMED et al., 2010; SALVATORI et al., 2010; SHIMATSU et al., 2013) Se

considerados apenas estudos prospectivos com pacientes sem nenhum
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tratamento prévio para acromegalia, a porcentagem de pacientes que obtiveram
niveis de GH < 2,5ng/mL e normalizacéo do IGF-l apés 12 meses de tratamento
foi de 25-27% para o OCT-LAR (COLAO et al., 2009 e 2016; KARACA et al.,
2011; MERCADO et al., 2007) e 33-54% para o LAN-ATG. (ANNAMALAI et al.,
2013; COLAO et al., 2016; COLAO; AURIEMMA et al., 2009) Em contraste, se
aplicados os critérios bioquimicos mais rigorosos, considerando como
responsivos apenas os pacientes com IGF-I normal e GHr < 1 ng/ml, a taxa de
resposta pode ser tdo baixa quanto 25% em pacientes com tratamento primario
nao pré-selecionados. (MELMED et al., 2018)

Apesar de haver varios fatores que podem influenciar as respostas ao
tratamento, os resultados dos estudos acima sugerem que as taxas de resposta
ao tratamento primario sdo em geral menores do que as obtidas em pacientes
que realizaram cirurgia e/ou radioterapia e/ou utilizaram LRS previamente.
(COLAO et al., 2016)

Uma meta-analise recente (CARMICHAEL et al., 2014) confirmou que a
normalizacdo do GH e do IGF-I é influenciada pelo tempo de tratamento com
LRS. Ja o controle do GH, mas néo do IGF-I, também esta relacionado com uso
prévio dos LRS e ano de publicagdo do estudo. Esta mesma meta-analise
mostrou, que se considerados apenas os niveis de IGF-I, 55% dos pacientes
obtém controle bioquimico da acromegalia. Ja a taxa de normalizagdo do GH
(<2,5 ng/mL) foi de aproximadamente 56%.

3.2 TAXAS DE RESPOSTA TUMORAL AOS LRS DE PRIMEIRA
GERACAO

A maioria dos adenomas hipofisarios produtores de GH apresentam
algum grau de reducado tumoral em resposta aos LRS. (COLAO et al., 2016;
MELMED et al., 2018) Mas uma reducgao tumoral significativa ocorre com mais
frequéncia em pacientes submetidos a tratamento primario em comparagao com
o tratamento adjuvante (COLAO et al., 2011) Estudos que avaliaram o efeito
tumoral do OCT-LAR no tratamento primario da acromegalia durante um periodo
de 6-24 meses, observaram uma taxa de redugao significativa do volume tumoral
(> 20-30% em relagéo ao basal) em 73-85% dos pacientes, com uma redugao
média do volume tumoral de 35-68%. (COLAO; AURIEMMA; PIVONELLO, 2016)
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Ja as taxas de reducao tumoral observadas no tratamento adjuvante s&o mais
baixas, variando de 28 a 34,9%. (BEVAN, 2005; TUTUNCU et al., 2012) Ha
menos dados referentes a reducédo tumoral com LAN-ATG em comparagao com
o OCT-LAR, mas as taxas de redugéo no tratamento primario variam de 63-79%.
(COLAO; AURIEMMA; PIVONELLO, 2016) Por outro lado, aumento do volume
tumoral durante tratamento com LRS foi observada em uma porcentagem < 2%
dos pacientes. (COLAO et al., 2011)

Em geral, ha uma concordéancia entre resposta bioquimica e anatémica,
mas a redugdo tumoral pode ocorrer mesmo sem resposta bioquimica.
(MELMED et al., 2009) Um estudo realizado por Colao et al (COLAO et al., 2006),
avaliou 99 pacientes submetidos a tratamento primario com LRS quanto a
reducdo tumoral apos 12 meses. Deste total, 42,4% obtiveram controle
bioquimico da doenga com normalizacdo de GH e IGF-I, mas 75,5% dos
pacientes apresentaram reducao tumoral > 25%, com 14,1% apresentando
reducéo maior que 75%. A maior redugao tumoral foi observada nos pacientes
com controle bioquimico. A porcentagem de redugao tumoral foi semelhante
entre os pacientes que utilizaram OCT-LAR e LAN-ATG. A porcentagem de
queda do IGF-l com 12 meses foi o melhor preditor de redugao tumoral apés o
mesmo periodo de tratamento neste estudo. A redugao tumoral apos 3 meses
de tratamento também pode ser um fator preditor da magnitude de reducao
tumoral apdés 12 meses de uso continuo do LRS. (BESSER et al., 2005) Um
estudo brasileiro que avaliou a resposta tumoral em 25 pacientes com tratamento
primario, observou uma taxa de redugao tumoral significativa de 76%. (JALLAD
et al., 2005) A magnitude da reducao tumoral se correlacionou positivamente
com a normalizagao do IGF-I neste estudo, sendo que a taxa de normalizacéo
do IGF-I nos pacientes com redugao tumoral > 75%, entre 51-75% e 25-50% foi
de 100%, 66% e 50%, respectivamente.

3.3 DEFINICOES DE RESPOSTA AOS LRS DE PRIMEIRA GERACAO

Uma das primeiras sugestdes de definicdo de resisténcia aos LRS foi feita
por Gola et al (GOLA et al., 2006), que definiu resisténcia bioquimica como
persisténcia de hipersecre¢ao de GH (GH basal > 2 ug/L ou falha de supressao

do GH < 1ug/L ap6s TOTG) e IGF-I elevado, ajustado para idade e género, apos
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12 meses de tratamento. Resisténcia tumoral foi definida como redug¢ao tumoral
< 20% ou aumento da lesdo adenomatosa também apds 12 meses de
tratamento.

Na sequéncia, em 2007, Mercado et al propds uma classificagcdo da
resposta bioquimica em trés categorias: (1) “sucesso total”’, com niveis de GH
médio < 2,5 pg/L e IGF-I normal para idade e (2) “sucesso parcial’, com duas
possiveis apresentagdes laboratoriais. A primeira, com GH médio entre 2,5 - 5,0
pg/L e IGF-I normal ou com redugéo = 50% em relagéo ao basal e, a segunda,
com GH médio < 2,5 ug/L e IGF-I com redugao = 50% em relagao ao basal, sem
normalizacao. A terceira categoria desta classificacao foi definida como (3) “falha
ao tratamento”, englobando todos os outros possiveis resultados laboratoriais.
(MERCADO et al., 2007)

Em uma definigdo mais recente, Colao et al (COLAO et al., 2011) propdem
uma classificagcdo conjunta da resposta bioquimica e tumoral para
estabelecimento de resposta aos LRS. Também foram definidas trés categorias
de resposta e o periodo estabelecido para analise da resposta foi de 12 meses.
(TABELA 1)

Tabela 1. Definicdo de resposta apds 12 meses de tratamento com LRS na
acromegalia.

Resposta completa Normalizagdo do GH e IGF-I e reducao tumoral >
20% em pacientes com tratamento primario.

Normalizagcdo do GH e IGF-I e reducédo tumoral >
20% ou estabilizagcdo do tumor em pacientes com

tratamento adjuvante.

Resposta parcial Reducgéao > 50% do GH e/ou IGF-I sem normalizagéao
de ambos e/ou redugao tumoral > 20% em pacientes

com tratamento primario ou adjuvante.

Resposta ausente Reducgao do GH e IGF-1 < 50% sem normalizagéo de
ou resisténcia ao ambos, sem redugao tumoral em pacientes com

LRS tratamento primario ou aumento do tumor em

qualquer paciente.

Adaptado de (Colao et al., 2011)
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3.4 FATORES QUE INFLUENCIAM NA RESPOSTA AOS LRS DE
PRIMEIRA GERAGCAO

3.4.1 Fatores laboratoriais

As diferentes metodologias aplicadas para dosagem do GH e a evolugao
dos ensaios bioquimicos que se tornaram mais sensiveis ao longo dos anos,
levando a uma mudancga do ponto de corte definido como seguro, dificultam as
comparagoes dos resultados obtidos entre os estudos. (VAN ESDONK et al.
2018)

A preferéncia atual para avaliacdto do GH durante tratamento
medicamentoso com LRS ¢é a utilizagdo do GH randémico (com ponto de corte
de 1,0 ng/mL), dosado pelos ensaios atuais mais sensiveis e sempre que
possivel utilizando o mesmo ensaio para cada paciente ao longo do tratamento.
(COLAO etal., 2019; GIUSTINA et al., 2010) A avaliagdo do GH nadir ap6s TOTG
acaba sendo mais aplicada na confirmagéo diagndstica em casos duvidosos e
para avaliagdo da resposta apos a cirurgia. Ha dificuldade em padronizar um
ponto de corte universal do GH nadir, pois os niveis de GH variam de acordo
com o ensaio utilizado durante o TOTG, sendo recomendado considerar como
normais valores de GH < 0,4 ng/mL com os ensaios mais sensiveis. (ARAFAT et
al., 2008) E preciso lembrar ainda, que até 30% dos pacientes com acromegalia
apresentam resposta paradoxal ao TOTG, com aumento dos niveis de GH.
(COLAO et al., 2019)

Com relagao ao IGF-I, a recomendagao dos consensos atuais € utilizar o
valor limite superior do normal para cada faixa etaria (GIUSTINA et al., 2010;
MELMED et al., 2018), mas ha alguns estudos que estabeleceram pontos de
corte um pouco acima para definir a resposta bioquimica aos LRS. (VAN
ESDONK et al. 2018)

Segundo metanalise realizada por Holdaway et al, tanto o GH quanto o
IGF-I séo bons preditores de mortalidade na acromegalia. A obtencao de niveis
randémicos de GH < 2,5 pg/L (dosado por radioimunoensaio) mostrou redugao
da mortalidade, com taxas equivalentes a da populagdo em geral. Quando
avaliada a mortalidade por niveis de GH, as menores taxas foram observadas

com GHr < 1 pg/L, sugerindo que este deve ser o ponto de corte alvo utilizando
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0s ensaios mais sensiveis atuais. (HOLDAWAY et al., 2008)

Outro fator que precisa ser considerado € a discrepancia entre os niveis
de GH e IGF-I. Um estudo Belga que avaliou 229 pacientes com acromegalia
ndo controlada, encontrou 35% de discrepancia entre os niveis de GH e IGF-I.
(ALEXOPOULOU et al., 2008) O grupo com GH elevado era caracterizado por
mulheres jovens estrogénio-suficientes e baixo indice de massa corporal. Ja o
grupo com IGF-l elevado era caracterizado por um pior perfil metabdlico,
sugerindo que o IGF-lI e ndo o GH, é indicativo de doenga ativa persistente.
(ALEXOPOULOU et al., 2008) Outro estudo também demonstrou que o IGF-I
elevado € melhor preditor de hipertensao arterial do que as concentragdes de
GH. (FEDRIZZI et al., 2011) A discrepancia entre os niveis de GH e IGF-I pode
ser influenciada por fatores metodoldgicos (como tipo de ensaio utilizado, faixas
de normalidade e valores de corte empregados) e bioldgicos, os quais devem
ser considerados na interpretacdo dos resultados bioquimicos. (FRARA et al.,
2016) O consenso mais recente de acromegalia ainda recomenda a analise
conjunta dos niveis de GH e IGF-I para definicdo de resposta bioquimica aos
LRS, mas nos casos discordantes, a orientacao € considerar os niveis de IGF-|
para tomada de decisédo por ser o parametro que melhor reflete a atividade da
doenga. (MELMED et al., 2018) Resultados discrepantes entre GH e IGF-| séo
mais frequentes nos pacientes em tratamento medicamentoso com LRS em
comparacgao com outros tratamentos disponiveis e o padrao de discrepancia “GH
elevado com IGF-I normal” é o predominante neste subgrupo de pacientes.
(CARMICHAEL et al., 2009; KANAKIS et al., 2016) A significancia clinica deste
padrao de discrepancia é incerta, mas pode indicar um maior risco de
recorréncia, com aumento dos niveis de IGF-l ao longo do tempo. (FREDA,
2009) Contudo, as evidéncias relacionadas a necessidade de supressao dos
niveis de GH para dentro da faixa de normalidade quando o IGF-I esta normal
ainda sao insuficientes. (FREDA, 2009; GIUSTINA et al., 2010)

3.4.2 Fatores tumorais
Semelhante ao conceito de resisténcia bioquimica aos LRS, a definicao

de resisténcia tumoral também tem sido alvo de debate. Os marcadores

utilizados para avaliagao do tamanho do adenoma hipofisario (p. ex., volume e
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maior didmetro do adenoma), a duragdo do tratamento com LRS e a
porcentagem de redugao tumoral considerada significativa foram arbitrariamente
definidos entre diferentes séries. (COLAO et al., 2016) Segundo metanalise
realizada em 2012 que avaliou os efeitos do OCT-LAR na massa tumoral, alguns
fatores se correlacionaram positivamente com maior redugdo tumoral: 1)
dimens&o tumoral avaliada por volume e ndo por medida linear; 2) tempo de
tratamento maior que 12 meses em comparacgao com tratamentos mais curtos;
e 3) tratamento primario em comparagdo com o adjuvante. (GIUSTINA et al.,
2012) Nos pacientes em tratamento adjuvante, a resposta bioquimica passa a
ser o principal parametro responsavel pela determinacao de resposta aos LRS.
(COLAO et al., 2011)

Em casos de dissociacao entre a resposta bioquimica e tumoral, onde a
presenca de redugdo tumoral significativa ndo € acompanhada do controle
bioquimico, associagdo de outra classe medicamentosa ao LRS e n&o a sua
substituicdo pode ser uma decisdo mais acertada pela manutencado do efeito
tumoral do LRS, sendo este em geral o motivo da recomendagédo da analise
conjunta das respostas bioquimica e tumoral na definicao de resisténcia aos LRS
por alguns autores. (COLAO et al.,, 2011) A taxa de concordancia entre a
obtencdo de controle bioquimico e redugdo tumoral significativa (= 25%)
observada por Cozzi et al em um estudo com pacientes em tratamento primario
com OCT-LAR foi de 44,8%, enquanto 35% dos pacientes apresentaram

reducao tumoral sem normalizagao do GH. (COZZI et al., 2006)

3.4.3 Duracéo do tratamento

A duracédo do tratamento com LRS influencia tanto a resposta bioquimica
quanto a tumoral, sendo observadas melhores taxas de ambas as respostas
quanto maior o tempo de tratamento.

Estudos prospectivos que avaliaram a resposta bioquimica com 6 a 13
meses de tratamento com LRS, encontraram taxas de normalizacdo do GH e
IGF-I entre 19-41% (23-58%, se considerado apenas o IGF-I). (COLAO et al.,
2014; MELMED et al., 2010; MERCADO et al., 2007; SALVATORI et al., 2010;
SHIMATSU et al., 2013) Por outro lado, estudos mais prolongados, com duragéo

de 18 até 108 meses, observaram taxas de controle da acromegalia de 57-68%,
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considerando dados de GH e IGF-l em conjunto e, 67-75% se considerado
apenas o IGF-I. (COZZ| et al., 2003, 2006; TUTUNCU et al., 2012)

Um estudo que avaliou a resposta bioquimica de 68 pacientes por 18
meses com uso de OCT-LAR (36 pacientes) e LAN-ATG (32 pacientes),
observou um maior percentual de reducao tanto dos niveis de GH quanto do
IGF-I entre os primeiros 3 e 6 meses de tratamento, sugerindo que este possa
ser um fator preditor de resposta final aos LRS. (TUTUNCU et al., 2012) Reducéao
progressiva dos niveis de GH e IGF-I ainda foi observada até o final do estudo,
mas 50% dos pacientes com OCT-LAR e 56% daqueles com LAN-ATG foram
submetidos a um aumento da dose da medicagdo com 6 meses de tratamento.
Da mesma forma, outros dois estudos também observaram uma maior reducao
dos niveis de GH e IGF-l apés 3 meses de tratamento com LRS e que persistiu
até o final do estudo, (COLAO et al., 2014; JALLAD et al., 2005) sendo que no
estudo brasileiro esta queda foi observada principalmente no grupo de pacientes
que obtiveram normalizagao do IGF-I no final do estudo. (JALLAD et al., 2005)

Com relacao a resposta tumoral, tem sido demonstrado que a reducao
tumoral progride com o tempo de tratamento com LRS, principalmente nos
pacientes em tratamento primario. (COLAO; AURIEMMA; PIVONELLO, 2016)
Segundo Cozzi et al, que avaliou 67 pacientes em tratamento primario com OCT-
LAR por 6 a 108 meses, 46% dos pacientes apresentaram redugao tumoral
progressiva, principalmente aqueles com maior tempo de seguimento. (COZZI
et al., 2006) Outro estudo mais recente, que avaliou 45 pacientes em tratamento
primario com OCT-LAR e LAN-ATG por 5 anos, também observou reducgao
tumoral progressiva ao longo do tempo, mas a redugao tumoral relativa foi maior
no primeiro ano em comparagao com o restante do periodo e ausente apos o
quarto ano. (COLAO; AURIEMMA; GALDIERO; et al., 2009) A porcentagem de
reducao tumoral apdés 5 anos neste estudo apresentou correlagao significativa
com a redugao tumoral apds 12 meses e com os niveis de IGF-I, mas ndo com
os niveis de GH, apds 12 meses de tratamento. As taxas médias de reducéao
tumoral apés 5 anos com OCT-LAR e LAN-ATG foram de 74,9% e 78,2%,

respectivamente.
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4 MATERIAIS E METODOS

Estudo retrospectivo, transversal e observacional, baseado na revisao de
prontudrios, aprovado pelos Comités de Etica em Pesquisa em Seres Humanos
do Hospital de Clinicas da Universidade Federal do Parana — HC-UFPR (ANEXO
A) e do Hospital Universitario Clementino Fraga Filho da Universidade Federal

do Rio de Janeiro.

4.1 PACIENTES

Os pacientes incluidos neste estudo apresentavam idade igual ou superior
a 18 anos, com diagnostico de acromegalia confirmado pela presenga de
achados clinicos da doenca, niveis elevados de IGF-l e GH (ou ndo supresséo
do GH apds teste oral de tolerancia a glicose com 75g de glicose — TOTG) e pela
presenca de um adenoma hipofisario nos exames de imagem.

Os pacientes selecionados eram provenientes de dois centros brasileiros
de referéncia para tratamento de doencgas hipofisarias, sendo o Centro |
representado pelo Servico de Endocrinologia e Metabologia (SEMPR) do
Hospital de Clinicas da Universidade Federal do Parana e o Centro Il
representado pela Universidade de Endocrinologia e Metabologia do Hospital
Universitario Clementino Fraga Filho da Universidade Federal do Rio de Janeiro.

Foram analisados pacientes em tratamento primario ou adjuvante com
LRS (OCT-LAR ou LAN-ATG) por pelo menos 6 meses, nos quais 0s niveis
séricos de GH e IGF-I foram avaliados no diagnéstico, antes do inicio do LRS, e
apos 6 e/ou 12 meses de tratamento medicamentoso. O tamanho do tumor
hipofisario foi determinado no diagndstico, antes do inicio do LRS e apos 12
meses de tratamento medicamentoso. Pacientes com dados incompletos foram

excluidos da analise.

4.2 RESPOSTA BIOQUIMICA

Considerando os niveis de GHr e IGF-lI pré-tratamento, os pacientes
foram classificados em 3 grupos de acordo com a resposta bioquimica apos 6 e

12 meses de tratamento com LRS: resistentes ou ndo respondedores (NR),
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respondedores parciais (RP) e respondedores totais ou completos (RC). As
taxas de resposta foram avaliadas de acordo com dois critérios, baseados nas
definigdes atuais de 6timo controle bioquimico da acromegalia e na definicdo de

resposta aos LRS proposta por Colao et al., conforme descrito abaixo:

- Critério A (GH + IGF-I): (RC) GH randémico < 1 ng/mL e IGF-I normal
ajustado para idade; (RP) reducao = 50% dos niveis de GH e/ou IGF-l em
relacdo ao basal; (NR) reducéo < 50% dos niveis de GH e IGF-l em

relagao ao basal.

- Critério B (somente IGF-I): (RC) niveis normais de IGF-I ajustado para
idade; (RP) reducdo = 50% dos niveis de IGF-I; (NR) reducdo < 50% dos

niveis de IGF-I.

No Centro |, os niveis séricos de GH foram avaliados ao longo dos anos
através de trés métodos diferentes, incluindo o radioimunoensaio (RIA)
(Diagnostic Products Corporation, IRP 66/217, sensibilidade 0,9 pg/L), ensaios
imunoradiométricos (IRMAs) (Immunotech, Beckman Coulter, IRP 80/505,
sensibilidade 0,1 pg/L; Diagnostic System Laboratories Inc., IRP 88/624,
sensibilidade 0,01 pg/ L) e um ensaio de quimioluminescéncia (ICMA) (Immulite,
Diagnostic Products Corporation, IRP 98/574, sensibilidade 0,01 ug/L), todos
com coeficientes de variagcéo (CV) intra e inter-ensaio abaixo dos 11%, de acordo
com os fabricantes. Os niveis de IGF-I foram determinados por IRMA (DSL5600
ACTIVETM, Diagnostic System Laboratories, Inc, IRP 87/512, sensibilidade n&o
especificada) em poucos casos e na grande maioria dos pacientes por ICMAs
(Liaison XL, Diasorin, IRP 02/254, sensibilidade 3 ng/mL; Immulite 2000,
Diagnostic Products Corporation, IRP 87/518, sensibilidade 20 ng/mL), todos
com CV intra e inter-ensaio abaixo de 9%, tal como fornecido pelos fabricantes.
No Centro Il, ambos os niveis de GH e IGF-I foram determinados pela ICMA

Immulite.

4.3 RESPOSTA TUMORAL

Para avaliagao da resposta tumoral, os pacientes foram classificados em
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nao respondedores (tNR) ou bons respondedores (tBR) ao tratamento com LRS
se a reducgao tumoral foi < 20% ou = 20%, respectivamente, apds 12 meses de
tratamento. A determinagdo do tamanho do tumor foi feita predominantemente
pela medida linear do maior didmetro do tumor (95,4% dos casos), mas também
pelo volume tumoral. Dentre os pacientes classificados como bons
respondedores (tBR), a redugéo tumoral foi subsequentemente categorizada em
leve (entre 20-50%), moderada (51-75%) ou significativa (> 75%).

4.4 ANALISE ESTATISTICA

Resultados de variaveis quantitativas foram descritos por média, desvio
padrdo, mediana, minimo e maximo. Para variaveis categdricas foram
apresentados frequéncias e percentuais. O IGF-| foi expresso em “vezes” acima
do limite superior do normal ajustado para cada faixa de idade e género (IGF-I-
XLSN). A condicao de normalidade das variaveis continuas foi avaliada pelo teste
de Kolmogorov-Smirnov. A comparagdo das variaveis quantitativas entre o
Centro | e o Centro |l foi feita por meio do teste t de Student para amostras
independentes ou o teste nao-paramétrico de Mann-Whitney. Em relacéo a
variaveis categoricas, as comparagdes foram feitas através do teste exato de
Fisher, teste de Qui-quadrado ou teste de simetria de Stuart-Maxwell. Para a
analise univariada e multivariada de fatores associados a resposta completa e a
resposta tumoral, foram ajustados modelos de Regressao Logistica. O teste da
razao de verossimilhanga foi usado para avaliar a significancia de cada fator. A
medida de associacado estimada foi a odds ratio para a qual foi apresentado
intervalo de confianga de 95%. Valores de p<0,05 indicaram significancia
estatistica. Os dados foram analisados com o programa computacional Stata/SE
v.14.1. StataCorpLP, USA.
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5 RESULTADOS E DISCUSSAO

Os resultados e discussdao serdo apresentados por meio do artigo
intitulado “GH AND IGF-I LEVELS AND TUMOR SHRINKAGE IN RESPONSE
TO FIRST GENERATION SOMATOSTATIN RECEPTOR LIGANDS IN
ACROMEGALY: A COMPARATIVE STUDY BETWEEN TWO REFERENCE
CENTERS FOR PITUITARY DISEASES IN BRAZIL”, submetido pela segunda
vez a revista Endocrine em 13/04/2021, de classificagdo A3 segundo o novo
Qualis da CAPES de 2019, apds efetuadas as alteragbes sugeridas pelos

revisores.

A primeira versao deste artigo, intitulada “COMPARISON OF
THERAPEUTIC OUTCOMES TO FIRST GENERATION SOMATOSTATIN
RECEPTOR LIGANDS (SRL) IN ACROMEGALY IN TWO REFERENCE
CENTERS FOR PITUITARY DISEASES IN BRAZIL”, foi submetida a revista
Endocrine em 16/02/2021.

As comprovacdes das submissdes estdo expostas nos apéndices 1 e 2.

O artigo esta formatado de acordo com os parametros exigidos pelo periodico.
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ABSTRACT

Purpose: To compare biochemical and tumor response rates between two reference
centers for pituitary diseases in Brazil after primary and adjuvant therapy with
somatostatin receptor ligands (SRL) in acromegaly. Methods: Patients were classified
as non-responders (NR), partial responders (PR) and full responders (FR) to 12-months
SRL therapy according to: [criteria A] normal IGF-I and random GH (rGH) < 1 ng/mL
(FR); 2 50% decrease of IGF-I and/or rGH (PR); < 50% decrease of IGF-I and rGH (NR);
[criteria B] normal IGF-I (FR); 2 50% decrease of IGF-I (PR); < 50% decrease of IGF-I
(NR). Tumor shrinkage < 20% defined poor responders (tPR) and = 20% good
responders (tGR). Results: We studied 219 acromegaly patients (59% women, age 43.1
1+ 13.9 years; 73 from Center | and 146 from Center Il). After SRL therapy, the proportion
of FR, PR and NR by criteria A and B was 30.2% vs 49.1%, 52.8% vs 21.2% and 17%
vs 29.7%, respectively (p<0.001). Considering criteria A or B separately, there was no
difference in the proportion of FR, PR and NR between two centers. However, when
comparing criteria A and B, the Center | showed a difference of 30.9% in classification of
FR in relation to 13.2% observed in Center Il (p=0.006). tGR were 51.4% of patients,
with no differences between the centers. Conclusions: IGF-I alone significantly
increased positive response rates to SRLs, whereas the inclusion of rGH levels into
therapeutic decision might lead to a significant increment on the cost-effectiveness of

acromegaly management.

Keywords: Acromegaly; Somatostatin receptor ligands; Octreotide; Lanreotide;

Therapeutic outcomes
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INTRODUCTION

Acromegaly is a chronic disease associated with excessive circulating levels of growth
hormone (GH) and insulin-like growth factor-1 (IGF-I), mostly often due to a GH-secreting
pituitary adenoma [1, 2]. Patients with acromegaly frequently present with many
comorbidities, including musculoskeletal, cardiovascular, respiratory, metabolic and
neoplastic complications, which collaborate to an increased mortality, particularly when
disease control is not achieved [3, 4]. Therefore, normalization of GH and IGF-I levels
and control of tumor mass are important therapeutic targets, enabling improvement of

disease manifestations, quality of life, and survival [3, 5-6].

The first-generation somatostatin receptor ligands (SRLs) octreotide and lanreotide are
recommended as first-line medical treatment in acromegaly, but both definition and rates
of therapeutic responses vary among studies [3]. Recent guidelines have defined optimal
biochemical control when an IGF-I level within the age-adjusted normal range and a
random GH level < 1 ng/mL are achieved [7, 8]. Despite the recommendation to measure
both random GH and IGF-I, the latter is usually considered more relevant for therapeutic
decisions when the results are discordant, as it seems to better reflect disease activity
[7, 9]. According to the Belgian Acromegaly Registry (AcroBel), discordant GH and IGF-

| values can be found in approximately 35% of non-cured patients with acromegaly [10].

In a meta-analysis published in 2005, a response rate of 48% and 57% for Octreotide
LAR (OCT-LAR) and Lanreotide-autogel (LAN-ATG), respectively, was found using a GH
cut-off value < 2.5 ng/mL, whereas normal IGF-I was observed in 47% of patients with
OCT-LAR and 67% of patients with LAN-ATG [11]. In contrast, if more rigorous
biochemical criteria are applied, considering responsive only patients with normal IGF-I
and GH < 1 ng/mL, response rates can be as low as 25% in unselected treatment-naive
acromegaly patients [8]. Noteworthy, a recent meta-analysis confirmed that GH and IGF-

| normalization during SRLs are influenced by treatment duration, while GH but not IGF-
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| control, was also associated with prior SRL therapy and year of study publication. Using
only normal IGF-I as target, the meta-analysis concluded that approximately 50% of

patients reach acromegaly biochemical control with SRL treatment [12].

Similar to the concept of biochemical resistance to SRL, the definition of tumor resistance
has also been a matter of debate. Markers, treatment duration and percentage of tumor
shrinkage have been arbitrarily defined among different series. In addition, biochemical
and tumor responses are usually associated, but some patients might exhibit dissociated
outcomes [9]. Nevertheless, most GH-secreting pituitary adenomas show some degree
of shrinkage in response to SRL, which normally occurs in the first months of therapy

and continues thereafter [8, 9].

In the present study, we retrospectively examined two cohorts of acromegaly patients
treated with SRL either as first-line or as adjuvant therapy, and followed at two pituitary
reference centers in Brazil. We evaluated tumor shrinkage and biochemical response
rates according to two different criteria (GH+IGF-I or only IGF-I), with the aim of
comparing the therapeutic outcomes between the two centers and evaluating the
potential impact of including GH levels in the cost-effectiveness of acromegaly

management.

PATIENTS AND METHODS

Study Groups

All adult patients (= 18 years-old) included in this study had the diagnosis of acromegaly
confirmed by the presence of clinical features of the disease, elevated and/or not-
suppressible GH levels after a 75 g oral glucose tolerance test (0GTT), elevated IGF-I
levels and a pituitary adenoma at imaging. For the current study, we screened the cohort

for the inclusion of patients on primary or adjuvant treatment with SRL (OCT-LAR or LAN-
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ATG) for at least 6 months, in which serum GH and IGF-I levels were assessed at
diagnosis, before SRL initiation, and after 6 and/or 12 months of medical treatment.
Tumor size was determined at diagnosis, before SRL initiation and after 12 months of
medical treatment. Patients with incomplete data were excluded from the analysis. The
two cohorts of patients were from two academic research centers in Curitiba (Center I)
and Rio de Janeiro (Center Il). The study was approved by the Ethic Committees of both

institutions and registered at Plataforma Brazil with number 73133317.2.0000.0096.

Biochemical response

The study group was classified as non-responders (NR), partial responders (PR) and full
responders (FR) to SRL therapy, and the response rates were evaluated according to
two different criteria based on definition of optimal biochemical control by recent
guidelines [7, 8] and on definition of SRL resistance proposed by Colao et al. [13], as

follows:

[Criteria A, GH+IGF-I]: (FR) normal IGF-l and random GH < 1 ng/mL; (PR) = 50%
decrease of IGF-I and/or GH levels compared to baseline; (NR) < 50% decrease of IGF-

| and GH levels compared to baseline;

[Criteria B, only IGF-I]: (FR) normal IGF-I levels; (PR) = 50% decrease of IGF-I levels,

without normalization; (NR) < 50% decrease of IGF-I.

The primary goal was the therapeutic outcomes after 12 months of treatment, but we

have also examined the responses after 6 months of SRL treatment.

In Center |, serum GH levels were measured over the years by three different methods,
including radioimmunoassay (RIA) (Diagnostic Products Corporation, IRP 66/217,

sensitivity 0.9 pg/L), immunoradiometric assays (IRMAs) (Immunotech, Beckman
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Coulter, IRP 80/505, sensitivity 0.1 ug/L; Diagnostic System Laboratories Inc., IRP
88/624, sensitivity 0.01 ug/ L) and a chemiluminescence (ICMA) assay [Immulite,
Diagnostic Products Corporation, IRP 98/574, sensitivity 0.01 pg/L), all with intra- and
interassay coefficients of variation (CV) below 11%, as provided by the manufacturers.
IGF-I levels were determined by IRMA (DSL5600 ACTIVETM, Diagnostic System
Laboratories, Inc, IRP 87/512, sensitivity not specified) in few cases and in the vast
majority of patients by ICMAs (Liaison XL, Diasorin, IRP 02/254, sensitivity 3 ng/mL;
Immulite 2000, Diagnostic Products Corporation, IRP 87/518, sensitivity 20 ng/mL), all
with intra- and interassay CVs below 9%, as provided by the manufacturers. In Center

[, both GH and IGF-I levels were determined by the ICMA Immulite.

Tumor response

The study group was classified as poor responders (tPR) and good responders (tGR) to
SRL therapy, if a tumor shrinkage < 20% or = 20%, respectively, was observed after 12
months of treatment, using either tumor volume or largest diameter as the measurement
of tumor size. Among tGR patients, tumor shrinkage was subsequently categorized as

mild (between 20-50%), moderate (between 51-75%) and remarkable (> 75%).

Statistical analysis

Results of quantitative variables were described by mean + SD (standard deviation) or
median, minimum and maximum. For categorical variables frequencies and percentages
were presented. To standardize the results, serum IGF-I levels were expressed in times
above the upper limit of normal (XULN-IGF-I) for age-matched range of each method as
provided in the kit inserts. Normality distribution of continuous variables was evaluated

by the Kolmogorov-Smirnov test. To compare quantitative variables between Center |
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and Center Il, the Student's t test for independent samples or the non-parametric Mann-
Whitney test was applied. In relation to categorical variables, comparisons were made
using Fisher's exact test, Chi-square test or Stuart-Maxwell symmetry test. Logistic
Regression models were adjusted for univariate and multivariate analysis of factors
associated with complete biochemical response and tumor response. Likelihood Ratio
(LR) test was used to assess the significance of each factor. The estimated measure of
association was the odds ratio for which a 95% confidence interval was presented. The
statistical significance was considered for two-sided p values < 0.05. The data were

analyzed with Stata/SE v.14.1. StataCorpLP, USA.

RESULTS

A total of 219 adult acromegaly patients [89 men, 130 women; age 43.2 + 14 yrs (range
18-80 yrs)] treated with SRL were included in the study: 73 [31 men, 42 women, 40.8
12.5 yrs (range 18-70 yrs)] from Center | (Curitiba) and 146 [58 men, 88 women, age
444 + 14.6 yrs (range 18-80 yrs)] from Center Il (Rio de Janeiro). In 163 patients
(74.4%), SRL was initiated as adjuvant therapy after surgery (n=140) or after surgery
plus radiotherapy (n=23). Primary therapy was indicated in 56 patients (25.6%): 45 with
macroadenomas and 11 with microadenomas. The indications of primary medical
treatment were tumors invading cavernous sinus with low probability of surgical cure,
patients with poor clinical conditions, and for microadenomas, a prolonged waiting time

for transsphenoidal surgery in our public health system.

In the adjuvant treatment group, 151 patients had macroadenomas (31 greater than 3
cm in the largest diameter and 46 with cavernous sinus invasion), 6 had microadenomas
and 6 patients had no description of the pituitary adenoma size before surgery. Fifty-one
patients showed no residual tumor on MRI before starting medical treatment with SRL.

OCT-LAR was the main SRL used (95% of the cases). Arterial hypertension and diabetes
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mellitus were present in 47.2% and 33% of patients at diagnosis, respectively. There
were no statistical differences between the two centers in relation to age, gender,
comorbidities, tumor size, previous radiotherapy and type and frequency of SRL
treatment performed (primary or adjuvant). Baseline characteristics of the study groups

are shown in Table 1.

Biochemical response

Mean GH levels before SRL was 19.7 + 45.9 ng/mL and decreased to 7.4 + 39.2 ng/mL
after 6 months and 4.2 £ 12.0 ng/mL after 12 months of treatment. Mean xULN-IGF-I|
levels before SRL, after 6 and 12 months of SRL treatment were 2.7 + 1.3, 1.5+ 0.9 and
1.3 £ 0.9, respectively. In patients under primary treatment with SRL for 12 months,
normal GH and IGF-I was observed in 38.9% and 37%, respectively, while in those in

adjuvant therapy the corresponding numbers were 40.5% and 53.2%, respectively.

After 6 months of SRL treatment

Analysis of biochemical response were performed in 189 patients after 6 months of SRL
treatment. Considering only criteria A, forty patients (21.2%) were classified as FR, 104
patients (55.0%) as PR and 45 patients (23.8%) as NR, whereas using criteria B, 60
patients (31.7%) were classified as FR, 40 (21.2%) as PR and 89 (47.1%) as NR (Table
2). The differences between criteria A and B were statistically significant (p<0.001)

(Figure 1).

Comparing biochemical response between the two centers, the proportion of FR, PR and
NR by criteria A from Center | and Center Il was 14.9% vs 23.3%, 59.6% vs 53.5% and

25.5% vs 23.2%, respectively (p=0.48). In relation to criteria B, the proportion of FR, PR
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and NR from Center | and Center Il was 23.4% vs 34.5%, 27.7% vs 19.0% and 48.9%
vs 46.5%, respectively (p=0.26). When we compared the ratio of patients classified as
FR, PR and NR by criteria A versus criteria B, we found no significant differences in the

classification between the two centers (p=0.59) (Figure 1).

After 12 months of SRL treatment

Analysis of response rates after 12 months of SRL treatment were performed in 212
patients: 64 patients (30.2%) were classified as FR by Criteria A, 112 patients (52.8%)
as PR and 36 patients (17.0%) as NR. Analysis of Criteria B showed 104 patients
(49.1%) classified as FR, 45 patients (21.2%) as PR and 63 patients (29.7%) as NR,

values significantly different than those of criteria A (p<0.001) (Figure 1 and Table 2).

Considering only criteria A, the proportion of FR, PR and NR from Center | and Center Il
was 25.0% vs 32.6%, 58.8% vs 50% and 16.2% vs 17.4%, respectively (p=0.45). In
relation to criteria B, the proportion of FR, PR and NR from Center | and Center Il was
55.9% vs 45.8%, 16.2% vs 23.6% and 27.9% vs 30.6%, respectively (p=0.32). As shown
in Figure 1, when we compared the ratio of patients classified as FR by criteria A versus
criteria B, Center | showed a difference of 30.9% versus 13.2% observed in Center Il
(p=0.006). There was no statistical difference in biochemical response between primary

and adjuvant treatment.

Multivariate analysis was performed to evaluate possible factors associated with FR after
12 months of SRL therapy. By criteria A (GH+IGF-I), older age at diagnosis [OR=1.03
(1.004-1.06), p=0.023], lower basal GH level [OR=0.94 (0.90-0.98), p<0.001], and
previous radiation [OR=3.66 (1.32-10.1), p=0.012] were independently and significantly
associated with higher odds of FR. The type of treatment (adjuvant or primary), gender,

and tumor size did not show statistical significance. By criteria B (only IGF-I), lower
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baseline GH level [OR=0.98 (0.97-0.997), p=0.003], female gender [OR=2.30 (1.26-
4.19), p=0.006] and adjuvant treatment [OR=2.14 (1.10-4.19), p=0.024] were
independently and significantly associated with FR. Age, tumor size, type of treatment

and prior radiation therapy did not significantly influence biochemical response.

Discrepancy between GH and IGF-I levels

The discordance rates between GH and IGF-I levels after 6 and 12 months of SRL
therapy in the study group were 19.6% (37/189 patients) and 28.8% (61/212 patients),
respectively. The pattern of normal IGF-I and elevated rGH levels (“Normal IGF-I") was
predominant over normal rGH and elevated IGF-I levels (“Normal rGH”) either after 6

months (10.6% vs 9%) or 12 months (18.8% vs 10%) of SRL therapy.

There were no statistical differences in proportion of discordant patterns between Center
| and Center Il after 6 months of SRL therapy (p=0.16). The proportion of discordant
cases showing a “Normal IGF-I” pattern in Centers | and Il after 12 months of treatment
was not different (52.5% vs 47.5%, respectively), while the proportion of cases with a
“Normal rGH” pattern was 28.6% in Center | and 66.7% in Center Il, showing a trend to

reach statistical difference (p=0.07).

Tumor response

Evaluation of tumor response was performed in 109 patients (46 in primary treatment
and 63 in adjuvant treatment; 29 from Center | and 80 from Center Il). Tumor shrinkage
= 20% (tGR) was observed in 51.4% of these patients after 12 months of SRL treatment
(56.5% primary and 47.6% adjuvant therapy) (Figure 2). There were no significant

differences in tumor response both at primary and adjuvant therapy between the two
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centers (Table 3). Among tGR group, mild, moderate and remarkable shrinkage was
observed in 53.6%, 14.3% and 32.1% of patients, respectively. The proportion of mild,
moderate and remarkable shrinkage among tGR in primary and adjuvant therapy was
65.4% vs 43.4%, 3.8% vs 23.3% and 30.8% vs 33.3%, respectively (p=0.08). Out of 53
patients (48.6%) classified as tPR, four (3.7%) presented increase in tumor size, all from

Center Il (2 were on primary and 2 on adjuvant treatment).

According to univariate analysis of tumor response, FR by criteria A (GH+IGF-I) was
significantly associated with tumor shrinkage = 20% [OR=3.57 (1.35-9.43); p=0.007].
However, in the multivariate analysis, none of the factors analyzed (age, gender, basal
GH level, tumor size, prior radiotherapy, adjuvant or primary treatment) significantly

influenced tumor response.

DISCUSSION

In the present study, using most strict biochemical criteria of normal IGF-I levels and rGH
<1 ng/ml, the prevalence of FR after 6 and 12 months of SRL treatment was 23.8% and
30.2%, respectively, whereas using only normal IGF-I levels the numbers increased
significantly to 31.7% and 49.1%. Of note, the ratio of patients classified as FR by the
two distinct biochemical criteria in Center | was significantly higher than that observed in

Center II.

The prevalence of discrepant results between GH and IGF-I levels after 6 and 12 months
of SRL therapy were 19.6% and 28,8%, respectively, with a predominant “High GH”
pattern in both periods. Discordant results are more common in patients receiving SRL
therapy than in other therapies and the “High GH” has been shown to be the predominant
pattern in this subgroup of patients [14,15]. Discordant GH and IGF-I values can be

influenced by methodological (type of assay, normative ranges and cutoffs values used)
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and several biological factors, which must be taken into account when interpreting the
results [16]. The difference in GH levels observed between the two centers in our study
may have been influenced by the different methods used to evaluate GH. Measurement
of both parameters are recommended to biochemically define disease activity by most
recent guidelines [7,8], but in cases of discrepancy, IGF-I is usually considered more
relevant for therapeutic decisions, as it seems to better reflect disease activity [7, 9, 17].
Accordingly, it has been reported that patients with elevated IGF-I and normal GH
present a worse metabolic profile than those with high GH and normal IGF-I levels [10].
Elevated IGF-I levels have also been shown to better predict arterial hypertension than
GH concentrations [18]. The clinical significance of the “High GH group” is uncertain, but
it may indicate higher risk of recurrence, with increase in IGF-I levels over time [17]. In
contrast, there is still insufficient evidence that GH levels need to be suppressed into the
normal range when IGF-| levels are normal [7, 17]. In our own clinical practice, patients
with the “High GH” pattern are usually managed without changing the therapeutic

approach.

Medical treatment with SRL is responsible for a substantial cost in acromegaly
management and, therefore, interpretation of biochemical parameters may have a
profound impact when cost-effectiveness issues are considered [19-23]. Both first
generation SRLs OCT-LAR and LAN-ATG are provided for acromegaly treatment by the
Brazilian Unified Public Health System (SUS). Annual costs of medical treatment per
patient in Brazil varies from $ 29,375.34 to $ 60,523.56 depending on the dose and type
of SRL used [24]. Thus, the inclusion of normal rGH levels as therapeutic target as in
criteria A might result in significant increase in the costs if a decision to initiate SRL or to

change the dose is based on both parameters.

In the present study, the most significant decline in GH and IGF-I levels occurred in the
first 6 months of SRL treatment, as previously observed in other series [25, 26]. The

proportion of FR after 12 months of SRL treatment by Criteria A resembles that observed
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by Andries and co-workers in a 12-month randomized crossover study with OCT-LAR
and LAN-ATG [27]. Other prospective clinical trials have shown response rates varying
from 19 to 41%, but applying a higher cut-off GH level of 2.5 ng/mL [28-32]. In agreement
with the study by Colao et al. [9], we have observed a low rate of full resistance to SRL

treatment, corresponding to 17% of patients after 12 months.

The rate of IGF-I normalization of 49.1% observed in our study after 12 months of SRL
treatment is in accordance with a meta-analysis that evaluated biochemical efficacy rates
during SRL treatments [12]. The higher proportion of NR after 6 months in relation to 12
months in our cohort is explained by patients with an IGF-I level very close to normal
levels at 6 months who evolved to normalization at 12 months. This observation further
supports a “wait-and-see” approach in partially SRL responsive patients since a

proportion of them achieve normal IGF-| levels after more prolonged treatment.

In our study, the full biochemical response after 12 months of SRL treatment was
significantly influenced by factors like older age, female gender, lower basal GH level,
prior radiotherapy and the use of SRL as adjuvant therapy. Most of these factors have
been associated with better biochemical response in other studies [13, 33-34] and we
could also demonstrated an association between normalization of GH and IGF-I levels
with tumor shrinkage = 20% in an univariate analysis. However, dissociated responses

were also observed in our study, in agreement with other series [26]

In our cohorts, tumor shrinkage = 20% was obtained in 51.4% of 109 patients, similarly
to the number reported in an Italian study with a follow-up period ranging from 18 to 48
months [35]. In contrast, we found an increased tumor size in four (3.7%) cases, a
prevalence higher than 2% or less observed in the literature [36]. When only results of
primary therapy with SRL were analyzed, tGR was observed in 56.5% of our patients, a
rate slightly lower than in other series [28, 37-39]. These differences may be due to study

designs (retrospective vs prospective), tumor measurement (diameter vs volume) and
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heterogeneity of study populations. However, no differences in tumor responses were
noted between the two Brazilian centers either in primary or in adjuvant therapy. We had

some patients with microadenomas submitted to SRL primary therapy.

The limitations of our study include its cross-sectional retrospective design, since data
sets are often incomplete, variable or difficult to access. This was particularly important
in relation to the number of images unavailable to estimate the effects of SRL therapy in
tumor mass. In some cases, analysis of tumor size was based on the magnetic
resonance reports. Another limitation was the lack of data to investigate whether patients
biochemically classified by GH+IGF (criteria A) or using only IGF-I (criteria B) differ in
clinical manifestations and presence of comorbidities. In this regard, Damjanovic et al.
[40] have shown that patients who have discordant GH and IGF-I| levels had similar
beneficial changes in clinical markers as those who achieved complete biochemical
remission, suggesting that FR might not be always necessary to attain favorable clinical
outcomes [40]. Unfortunately, it was also not possible to evaluate the potential impact of
different criteria on mortality in this study. Nevertheless, further prospective trials
involving large group of patients are needed to accurately evaluate the impact of
discordant GH and IGF-| levels after SRL therapy in the morbidities and mortality of

acromegaly.

In summary, the use of IGF-I as the sole biochemical parameter increased significantly
the response rates to SRLs, and consequently, the inclusion of GH levels into therapeutic
decision might lead to a significant increment on the cost-effectiveness of acromegaly

management.
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TABLE 1.

Baseline characteristics of the two cohorts of acromegaly patients

followed at Curitiba (Center 1) and Rio de Janeiro (Center Il) before starting treatment

with somatostatin receptor ligands (SRL)

Total Center | Center Il

Variable (N=219) (N=73) (N=146) P value
Age at diagnosis (years) 43.2+14 408+ 125 444+146 0.07
Men/Women, n 89/130 31/42 58/88 0.77
Arterial hypertension, n (%) 103 (47.2) 33 (45.2) 70 (48.3) 0.67
Diabetes mellitus, n (%) 72 (33) 20 (27.4) 52 (35.9) 0.28
Macroadenoma, n (%) 196 (92.0) 69 (95.8) 127 (90.1) 0.18
Previous radiotherapy, n (%) 24 (11) 8 (11) 16 (11) 1
Primary treatment, n (%) 56 (25.6) 17 (23.3) 39 (26.7) 0.62
Adjuvant treatment, n (%) 163 (74.4) 56 (76.7) 107 (73.3) 0.62
GH levels before SRL 19.7+459 246647 17.2+32.0 0.96
XULN-IGF-I before SRL 27+13 25+1.3 27+13 0.12

xULN, times upper limit of normal
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TABLE 2. Full responders (FR), partial responders (PR) or non-responders (NR)
according to criteria A (GH+IGF-I) and criteria B (only IGF-I) after 6 and 12 months of

SRL therapy in acromegaly patients.

Biochemical Biochemical Total Center | Center Il

Criteria Response (%) (%) (%)

6 months

(N=189)

Criteria A FR 23.8 14.9 23.3

(GH+IGF-I) PR 55.0 59.6 53.5
NR 21.2 255 23.2

Criteria B FR 31.7 234 34.5

(IGF-I) PR 21.2 27.7 19.0
NR 471 48.9 46.5

12 months

(N=212)

Criteria A FR 30.2 25.0 32.6

(GH+IGF-I) PR 52.8 58.8 50.0
NR 17.0 16.2 17.4

Criteria B FR 49.1 55.9 45.8

(IGF-I) PR 21.2 16.2 23.6

NR 20.7 27.9 30.6
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Tumor response rates after 12 months of SRL therapy in acromegaly

during primary or adjuvant therapy. Patients were classified as good responders (tGR)

or poor responders (tPR) according to a tumor shrinkage = 20% or < 20%, respectively

Total Center | Center Il

Type of Tumor N=109 N=29 N=80
Therapy Response (%) (%) (%)
Primary tGR 56.5 62.5 53.3
(N=46)

tPR 43.5 37.5 46.7
Adjuvant tGR 47.6 53.8 46.0
(N=63)

tPR 52.4 46.2 54.0
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LEGENDS TO THE FIGURES

Figure 1. Biochemical responses rates according to criteria A (black bars) and criteria B
(gray bars) in Center |, Center Il and in the total study group, after 6 months (graphs “a”,
“b” and “c”) and after 12 months (graphs “d”, “e” and “f’) of SRL therapy in acromegaly.
Patients were classified as full responders (FR); partial responders (PR) or non-
responders (NR). The asterisk in graph “d” represents a significant difference in the ratio
of patients classified as FR by criteria A and criteria B in Center | versus Center Il

(p=0.006).

Figure 2. Tumor responses after 12 months of SRL therapy in Center I, Center Il and in
the total study group, considering primary therapy (a) or adjuvant therapy (b). Good
responders (tGR, black bars) = tumor shrinkage = 20%; Poor responders (tPR, gray bars)

= tumor shrinkage < 20%.
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6 CONCLUSOES

A taxa de RC apds 12 meses de tratamento com LRS na acromegalia foi
significativamente maior quando avaliada pelo critério B (IGF-I) do que pelo
critério A (GH+IGF-I), sem diferenca entre os dois centros de estudo.

A taxa de RC apds 6 meses de tratamento com LRS na acromegalia
também foi significativamente maior quando avaliada pelo critério B (IGF-I) do
que pelo critério A (GH+IGF-I), sem diferenga entre os dois centros de estudo.

A resposta tumoral foi observada em 51,4% dos pacientes com
acromegalia apds 12 meses de tratamento com LRS, sem diferenga entre os
centros.

Discordancia bioquimica entre GH e IGF-lI ocorreu em 19,6% apods 6
meses e 28,8% apos 12 meses de tratamento com LRS, com predominio do
padrao “GHr elevado e IGF-I normal’.

Maior idade ao diagndstico, sexo feminino, menor nivel de GH basal,
radioterapia prévia e tratamento adjuvante influenciaram significativamente a RC
apos 12 meses de tratamento com LRS.

E, por fim, a resposta completa pelo critério A (GH+IGF-I) se correlacionou

positivamente com a resposta tumoral.
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Purpose: To compare biochemical and tumor response rates between two reference
centers for pituitary diseases in Brazil after primary and adjuvant therapy with
somatostatin receptor ligands (SRL) in acromegaly. Methods: Patients were classified
as non-responders (NR), partial responders (PR) and full responders (FR) to 12-
months SRL therapy according to: [criteria A] normal IGF-1 and random GH (rGH) < 1
ng/mL (FR); =2 50% decrease of IGF-l and/or rGH (PR); < 50% decrease of IGF-l and
rGH (NR); [criteria B] normal IGF-I (FR); 2 50% decrease of IGF-1 (PR); < 50%
decrease of IGF-1 (NR). Tumor shrninkage < 20% defined poor responders (tPR) and =
20% good responders (tGR). Results: We studied 219 acromegaly patients (59%
women, age 43.1 + 13.9 years; 73 from Center | and 146 from Center II). After SRL
therapy, the proportion of FR, PR and NR by criteria A and B was 30.2% vs 49.1%,
52.8% vs 21.2% and 17% vs 29.7%, respectively (p<0.001). Considering criteria A or B
separately, there was no difference in the proportion of FR, PR and NR between two
centers. However, when comparing criteria A and B, the Center | showed a difference
of 30.9% in classification of FR in relation to 13.2% observed in Center Il (p=0.008).
tGR were 51.4% of patients, with no differences between the centers. Conclusions:
IGF-I alone significantly increased positive response rates to SRLs, whereas the
inclusion of rGH levels into therapeutic decision might lead to a significant increment
on the cost-effectiveness of acromegaly management.

COMMENTS TO THE REVIEWERS:
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Reviewer #1:
Major concerns

There are different circumstances that should be also considered that could result in
differences in response to SEL such as if the tumor was a micro or a macroadenoma, if
it was primary or adjuvant therapy, if the patient had previous surgery and/or previous
radiotherapy. Since there is just one dichotomous variable there is a possibility to
perform a multivariable analysis using a logistic regression to adjust the analysis by
important covariables such as the ones in Table 1 that could include tumor size, type of
therapy and previous surgery and radiotherapy.

We thank the reviewer for this suggestion. We have performed Logistic Regression
models, which were adjusted for univariate and multivariate analysis of factors
associated with full response (FR) in both biochemical criteria and tumor response.
The Wald's test was used to assess the significance of each factor. The estimated
measure of association was the odds ratio for which a 95% confidence interval was
presented. These new results are included in the revised version of the manuscript.
Briefly, by criteria A (GH+IGF-I), older age at diagnosis, lower basal GH level, and
previous radiation were independently and significantly associated with higher odds of
FR after 12 months of SRL therapy. By cnteria B (only IGF-1), lower baseline GH level,
female gender and adjuvant treatment were independently and significantly associated
with FR.

Instead of figures, | will recommend better to use tables to represent the percentage of
response in all groups.

We have added Tables 2 and 3 to represent the response as requested

Minor concerns
In figure 1 B change "criterio” for critenia

It was corrected

Reviewer #2:

In my opinion the title and described purpose do not accurately describe the design of
the study.

We thank the reviewer for this comment, which was carefully considered. We have
changed the title of the article to “GH and IGF-| levels and tumor shrinkage in response
to first generation somatostatin receptor ligands in acromegaly: a comparative study
between two reference centers for pituitary diseases in Brazil”

Please make clear in the abstract that the study involves patients with acromegaly, and
also that they received medical treatment both first-line or as adjuvant treatment.

We have included this information in the abstract as requested

What were the reasons for deciding first-line medical freatment, at least in the subset of
patients harboring microadenomas?

The indications of primary medical treatment were tumors invading cavernous sinus
with low probability of surgical cure, patients with poor clinical conditions, and for
microadenomas, a prolonged waiting time for transsphenocidal surgery in our public
health system. This information has been added to the text.

Was the difference in response between primary medical treatment and adjuvant
treatment statistically significant?

There was no statistical difference in biochemical response between primary and
adjuvant treatment after 12 months of therapy. We have included this information in the
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revised version.
How was tumor size appreciated (calculated tumor volume, maximum diameter?)

The information about how tumors were measured is now specified in the methods.
Given the retrospective characteristic of the study, there were cases where tumor size
was determined only by the radiclogic report, sometimes referring only the largest
tumor diameter, other times including all diameters allowing calculation of tumor
volume. Thus, both largest diameter and tumor volume was used to estimate size, but
for a given patient, always the same method of measurement was applied to define
response to SRL therapy. This limitation of our study is properly addressed in the
Discussion.

Did the two centers use the same commercial kits for measuring GH and I1GF 17?

The information about assays is now included in the methods. In the majority of cases,
both GH and IGF-I levels were measured by chemiluminescence (Immulite) in both
centers. In Center |, there were few cases (older ones) where GH and IGF-1 were
determined by other assays

Although it is explained under "Statistical analysis” in the rest of the manuscript please
change ULN IGF | with either "times ULN" or "xULN" ; otherwise it appears that the
actual ULN is mentioned.

We have changed to xULN-IGF-l as suggested by the reviewer
Was there a comelation between the tumor response and biochemical response?

Yes, there was. We have added in the revised version the correlations between
biochemical responses by criteria A and criteria B

In figure 1 it is not clear which columns correspond to FR, PR and NR, respectively.

In the top of each graph is given the abbrewviation FR (graphs a and d), PR (graphs b
and e) and NR (graphs c and f) and in the legend of the Figure 1 is explained that FR
comresponds to full responders (FR), PR to partial responders and NR to non-
responders.

The potential impact of different criteria in the cost-effectiveness of acromegaly
management is explained clearly but the potential impact on morbidity and mortality
must also be commented on.

We agree with the referee and this point was placed in the Discussion as one of the
limitations of our study. We have added in the revised version the following sentence to
highlight even more this issue: “*Unfortunately, it was also not possible to evaluate the
potential impact of different criteria on mortality in this study”
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Tipo Documento Arquivo Postagem Autor Situagéo
Informacdes Basicas| PB_INFORMACOES_BASICAS_DO_P 10/01/2018 Aceito
do Projeto ROJETO 955121 pdf 10:21:05
Projeto Detalhado / |PROJETO_VERSAO_10_01_18.docx 10/01/2018 |CESAR LUIZ Aceito
Brochura 10:11:34 |BOGUSZEWSKI
Investigador
Qutros CARTA_FORMAL_AO_CEP_3 . pdf 10/01/2018 |CESAR LUIZ Aceito

10:09:30  |BOGUSZEWSKI
TCLE/ Termos de |TCLE_CORRIGIDO_3 pdf 10/01/2018 |CESAR LUIZ Aceito
Assentimento / 10:08:11 BOGUSZEWSKI
Justificativa de
Auséncia
Qutros CARTA_FORMAL_AO_CEP_2 pdf 13/12/2017 |CESAR LUIZ Aceito
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21:49:52 |BOGUSZEWSKI
Outros LATTES_CAROLINA pdf 13/12/2017 |CESAR LUIZ Aceito
21:49:21 BOGUSZEWSKI
TCLE/Termos de |TCLE_CORRIGIDO_2 pdf 13/12/2017 |CESAR LUIZ Aceito
Assentimento / 21:48:41 BOGUSZEWSKI
Justificativa de
Auséncia
Outros CARTA_FORMAL_AO_CEP pdf 25/10/2017 |CESAR LUIZ Aceito
10:12:35 |BOGUSZEWSKI
TCLE/ Termos de | TCLE_com_pendencia pdf 25/10/2017 |CESAR LUIZ Aceito
Assentimento / 10:09:26 |BOGUSZEWSKI
Justificativa de
Auséncia
TCLE / Termos de | TCLE_CORRIGIDO pdf 25/10/2017 |CESAR LUIZ Aceito
Assentimento / 10:08:09 |BOGUSZEWSKI
Justificativa de
Auséncia
TCLE / Termos de TCLE_novo.pdf 18/10/2017 |CESAR LUIZ Aceito
Assentimento / 19:57:25 |BOGUSZEWSKI
Justificativa de
Auséncia
Projeto Detalhado / | projeto_pdf 07/08/2017 |CESAR LUIZ Aceito
Brochura 22:26:08 |BOGUSZEWSKI
Investigador
Outros concordancia_sempr.pdf 17/07/2017 |CESAR LUIZ Aceito
20:48:31 BOGUSZEWSKI
Outros lattes. pdf 17/07/2017 |CESAR LUIZ Aceito
20:47:23 |BOGUSZEWSKI
Qutros declaracao_concordancia_orientador pdff 17/07/2017 |CESAR LUIZ Aceito
20:46:38  |BOGUSZEWSKI
Outros oficio_pesquisador_cep.pdf 17/07/2017 |CESAR LUIZ Aceito
20:45:29 |BOGUSZEWSKI
Outros termo_responsabilidade_pesquisaZ2 pdf 17/07/2017 |CESAR LUIZ Aceito
20:44:11 BOGUSZEWSKI
Outros termo_responsabilidade_pesquisal pdf 17/07/2017 |CESAR LUIZ Aceito
20:43:44 | BOGUSZEWSKI
Declaracéo de declaracac_compromisso_pesquisadore| 17/07/2017 |CESAR LUIZ Aceito
Pesquisadores s.pdf 20:42:54 |BOGUSZEWSKI
Qutros termo_compromisso_utilizacao_dados_a|l 17/07/2017 |CESAR LUIZ Aceito
rquivos._pdf 20:42:19  |BOGUSZEWSKI
Outros declaracac_uso_especifico_materias_da| 17/07/2017 |CESAR LUIZ Aceito
dos coletados pdf 20:41:30 |BOGUSZEWSKI
Qutros declaracao_tornar_publicos_resultados. 17/07/2017 |CESAR LUIZ Aceito
pdf 20:37:05 |BOGUSZEWSKI
Outros termo_confidencialidade pdf 17/07/2017 |CESAR LUIZ Aceito
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