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Resumo

Pasireotide LAR na acromegalia: avaliagao da reducao da dose em
pacientes bioquimicamente controlados

Nelma Veronica Marques Doria da Silva, Monica R. Gadelha e
Luiz Eduardo Armondi Wildemberg

Os ligantes dos receptores de somatostatina de primeira geracao (first-
generation somatostatin receptor ligands — fg-SRLs), octreotide e lanreotide, s&o a
primeira linha de tratamento medicamentoso da acromegalia. Ja o pasireotide de
liberagao prolongada (LAR) € um SRL (somatostatin receptor ligand) de segunda
geracao indicado para pacientes nao controlados com os fg-SRLs. O pasireotide
apresenta taxas de controle bioquimico maiores que os fg-SRLs, no entanto um
perfil de segurancga aceitavel e equivalente ao perfil de seguranga dos fg-SRLs,
exceto no aumento dos niveis de glicose, como ja esperado devido ao seu
mecanismo de acdo. Sendo assim, avaliamos a resposta terapéutica de
pacientes com acromegalia tratados com pasireotide LAR.

Foram incluidos pacientes acompanhados no Centro de Pesquisa em
Neuroendocrinologia do Hospital Universitario Clementino Fraga Filho (HUCFF),
participantes de estudos clinicos com pasireotide LAR. Nesta analise, foram
avaliadas respostas bioquimicas e de volume tumoral, melhora dos sinais e
sintomas da acromegalia e os efeitos da redug¢ao de dose do pasireotide LAR.

No primeiro estudo, foram avaliados um total de 50 pacientes com
acromegalia tratados com pasireotide LAR, nas doses de 20mg, 40mg ou 60mg
a cada 4 semanas, pelo periodo de 11 anos de tratamento continuo e até 14
anos de experiéncia geral. Os achados deste trabalho ampliaram as
observacoes relatadas em estudos anteriores e foi possivel avaliar alguns pontos
importantes no tratamento da acromegalia. Controle bioquimico, considerado
como IGF-1 < LSN (Limite Superior da Normalidade) na ultima consulta realizada,
foi observado em 54% (27 pacientes). Esse controle foi mantido a longo prazo e
houve um aumento progressivo do numero de pacientes controlados ao longo
do tempo. Observou-se ainda redug¢ao do volume tumoral em 62% dos pacientes

em que essa analise foi possivel.
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Quanto a segurancga, os efeitos adversos foram compativeis com os fg-
SRL, exceto por uma maior frequéncia de hiperglicemia. A quase totalidade dos
pacientes apresentou algum grau de elevacédo dos niveis glicémicos, os quais
foram adequadamente controlados com medicacdes antidiabéticas na maioria
deles. Os efeitos do pasireotide LAR sobre o metabolismo glicidico foi reversivel
apods a descontinuagao do tratamento.

No grupo de pacientes com controle da acromegalia em uso de
pasireotide LAR foi possivel observar 02 subgrupos de pacientes: os
respondedores precoces, aqueles que atingiram o valor do IGF-I < LSN nos 03
primeiros meses de tratamento, e os respondedores tardios, formados pelos
pacientes que atingiram o valor do IGF-I < LSN apds 04 meses de tratamento.
Em ambos os subgrupos foi observada redugao progressiva dos niveis de IGF-
l.

No segundo trabalho, foram avaliados os efeitos da redugdo de dose do
pasireotide LAR. Essa reducgao foi realizada nos pacientes que mantinham IGF-
| na metade inferior da faixa de normalidade, para evitar a deficiéncia do
horménio do crescimento, e naqueles com IGF-I na metade superior, mas com
hiperglicemia de dificil controle, na tentativa de melhorar esse controle. Dos 27
pacientes controlados com pasireotide LAR, a dose foi reduzida em 20 pacientes.
Apods a reducédo verificou-se um pequeno aumento do IGF-I, porém mantendo-
se dentro da normalidade (IGF-I < LSN). Nesses pacientes também foi
observada reducao dos niveis glicémicos.

Essa analise de até 14 anos corrobora a eficacia e seguranga do
pasireotide LAR assim como a obtencdo e manutencao da resposta bioquimica
ao tratamento com pasireotide LAR em pacientes com acromegalia a longo
prazo. Além disso, as nossas analises sugerem que a reducdo de dose do
pasireotide LAR deve ser avaliada principalmente nos pacientes que apresentam
controle bioquimico com IGF-I na metade inferior da faixa normal de referéncia
(LSN =< 0,5). Porém, para os pacientes que apresentam controle bioquimico do
IGF-I na metade superior (LSN =0,5) e hiperglicemia, a redu¢ao de dose deve
ser considerada uma vez que os niveis glicémicos apresentam melhora e os

niveis de IGF-I permanecem estaveis apds a redugao.
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Abstract

Pasireotide LAR in acromegaly: evaluation of dose reduction in

biochemically controlled patients

Nelma Verdnica Marques Doria da Silva, Moénica R. Gadelha e

Luiz Eduardo Armondi Wildemberg

The first-generation somatostatin receptor ligands (fg-SRLs), octreotide and
lanreotide, are the first line of drug treatment for acromegaly. Extended-release
pasireotide (LAR) is a second-generation SRL (somatostatin receptor ligand)
indicated for patients not controlled with fg-SRLs. Pasireotide presents higher
biochemical control rates than fg-SRLs, however, an acceptable safety profile and
equivalent to the safety profile of fg-SRLs, except for the increase in glucose levels,
as expected due to its mechanism of action. Therefore, we evaluated the therapeutic
response of patients with acromegaly treated with pasireotide LAR.

Patients followed at the Neuroendocrinology Research Center of the
Clementino Fraga Filho University Hospital (HUCFF) and participants in clinical
studies with pasireotide LAR were included. In this analysis, it was evaluated
biochemical and tumor volume responses, improvements in the signs and symptoms
and the effects of pasireotide LAR dose reduction.

In the first study, a total of 50 patients with acromegaly treated with pasireotide
LAR, at doses of 20mg, 40mg or 60mg every 4 weeks, for a period of 11 years of
continuous treatment and up to 14 years of overall experience, were evaluated. The
results of this work expanded the observations reported in previous studies and made
it possible to evaluate some important points in the treatment of acromegaly.
Biochemical control, considered as IGF-I < ULN at last consultation, was observed
in 54% (27 patients). This control was maintained at long term and there was a
progressive increase in the number of controlled patients. It was observed tumor
volume reduction in 62% of patients in which this analysis was possible.

In respect to safety, adverse effects were compatible with fg-SRL, except for a
higher frequency of hyperglycemia. Almost all patients presented some degree of

glucose increase, which was properly controlled with antidiabetic medications lin most
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of them. Pasireotide effects over glucose metabolism were reversible after
discontinuation of treatment.

In the group of patients with controlled acromegaly using pasireotide LAR, it
was possible to observe 02 subgroups of patients: the of early responders, those who

reached an IGF-l value < ULN in the first 3 months of treatment, and the of
responders late, formed by patients who reached an IGF-l value << ULN after 4

months of treatment. In both subgroups, it was observed a progressive reduction in
IGF-I levels.

In the second study, it was observed the effects of pasireotide LAR dose
reduction. This reduction was carried out in patients who had IGF-l who maintained
IGF-I in the lower half of the normal reference range, to avoid growth hormone
deficiency, and in patients with IGF-I levels in the upper health of normal range and
difficult to control hyperglycemia, trying to improve this control. Of the 27 patients who
were controlled with pasireotide LAR, dose was reduced in 20 patients. After reduction

there was a small increase in IGF-I but maintaining within normal range (IGF-I <

ULN). It was also observed glucose levels reduction.

This analysis of up to 14 years corroborates the efficacy and safety of
pasireotide LAR as well as the achievement and maintenance of the biochemical
response to treatment with pasireotide LAR in patients with long-term acromegaly.
Furthermore, our analyzes suggest that dose reduction of pasireotide LAR should be
evaluated, mainly in patients who have biochemical control with IGF-I in the lower half

of the normal reference range (ULN < 0.5). However, for patients who have
biochemical control of IGF-I in the upper half (ULN =0.5) and hyperglycemia, dose

reduction should be considered once glycemic levels improve and IGF-I levels remain

after reduction.
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Lista de Abreviaturas

e AD: agonista dopaminérgico;

o fg-SRLs: do inglés first-generation somatostatin receptor ligands — ligantes
dos receptores da somatostatina de primeira geragao;

e G: glicose;

e GH: do inglés growth hormone — horménio do crescimento;

e IGF-I: doinglés insulin like growth fator | — fator de crescimento semelhante
a insulina tipo I;

e HbA1c: hemoglobina glicada;

e LSN: limite superior da normalidade;

¢ mGH: média de GH

e Mg/L: microgramal/ litro;

e PRL: prolactina;

e RM: ressonancia magnética,

e SRL: do inglés somatostatin receptor ligands — ligantes dos receptores da
somatostatina;

e SST: do inglés somatostatin receptor — receptor da somatostatina;

e SST1: do inglés somatostatin receptor subtype-1 — receptor de
somatostatina subtipo-1;

e SST2: do inglés somatostatin receptor subtype-2 — receptor de
somatostatina subtipo-2;

e SST3: do inglés somatostatin receptor subtype-3 — receptor de
somatostatina subtipo-3;

e SST5: do inglés somatostatin receptor subtype-65 — receptor de

somatostatina subtipo-5;
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l. Introdugao

A acromegalia € uma doenca enddcrina crénica, rara e progressiva,
decorrente da hipersecrecdo do horménio do crescimento (GH), geralmente
causada por um adenoma  hipofisario secretor deste horménio
(somatotropinoma) (1, 2). Esses niveis excessivos de GH, por sua vez, levam a
hipersecrecao do fator de crescimento semelhante a insulina | (IGF-I), que é o
principal responsavel pelas manifesta¢des clinicas da doenga (1, 2).

A acromegalia apresenta uma variedade de sinais e sintomas, como
crescimento de extremidades, alteragdes craniofaciais, artralgia, hiperidrose,
parestesia, fadiga (2-5). Ha ainda maior prevaléncia de doengas
cardiovasculares, alteragdes do metabolismo glicidico, sindrome do tunel do
carpo e apneia do sono em relagdo a populagéao geral (3). Ja os efeitos locais
pela compressdo do adenoma em estruturas vizinhas a sela turcica, se
manifestam por cefaleia, alteragbes visuais e hipopituitarismo. Além disso, em
pacientes ndo adequadamente controlados, ha aumento da mortalidade em
relacéo a populagao geral (1, 6). Os objetivos do tratamento sdo o controle dos
niveis hormonais (niveis normais de IGF-lI para idade), controle da massa
tumoral e manutengéo da fungéo hipofisaria (7, 8).

A cirurgia transesfenoidal para a remog¢ado do adenoma hipofisario é a
primeira linha de tratamento na maioria dos casos (9, 10). Taxas de remissao
apos a cirurgia podem atingir 80% a 90% para pacientes com microadenomas e
de 50% a 75% para pacientes com macroadenomas, que representam mais de
70% dos tumores causadores da acromegalia (7, 11-13). Portanto,
aproximadamente metade desses pacientes apresenta doenca persistente apos
a cirurgia e necessitam terapia adjuvante (10).

Aterapia medicamentosa normalmente é utilizada como segunda linha de
tratamento em pacientes nao curados cirurgicamente, ou como primeira linha em
casos selecionados (pacientes nao aptos a cirurgia ou com tumores com baixa
chance de ressecgéao cirurgica). Os ligantes do receptor de somatostatina de
primeira geracao (fg-SRLs - first-generation somatostatin receptor ligands),
octreotide e lanreotide, constituem a primeira linha de tratamento

medicamentoso (7, 10, 14). Estas drogas atuam principalmente através da



interacdo com o receptor de somatostatina subtipo 2 (SST2), com uma taxa de
normalizacéo de IGF-I em torno de 50% (7).

A cabergolina, um agonista dopaminérgico que se liga preferencialmente
no subtipo 2 dos receptores de dopamina, também pode ser considerada no
tratamento da acromegalia (10). Porém, a indicagdo de uso da cabergolina é
limitada por apresentar eficacia inferior aos SRLs, ficando destinada para os
casos em que os valores de GH e IGF-I sdo pouco ou moderadamente elevados
apos a cirurgia ou como terapia complementar aos fg-SRLs (7, 10, 14). No Brasil,
0 pegvisomanto, antagonista do receptor de GH, € indicado para pacientes que
nao alcangam controle bioquimico com fg-SRL (7). Ja a radioterapia geralmente
permanece como uma ultima opgao de tratamento para a acromegalia (7, 14).

O pasireotide LAR é um SRL (somatostatin receptor ligand) de segunda
geragao que se liga a quatro dos cinco receptor de somatostatina (SST), com
maior afinidade pelo receptor de somatostatina subtipo 5 (SST5) e é indicado
para os pacientes com acromegalia ndo controlada com fg-SRL (15, 16). O
pasireotide LAR é administrado por via intramuscular profunda a cada 4 semanas
e deve ser administrado por um profissional qualificado e treinado. Estado
disponiveis injecdes com doses de 20mg, 40mg e 60 mg. E recomendado o
tratamento inicial com a dosagem de 40mg, podendo ser aumentada para no
maximo até 60mg, caso nao haja controle bioquimico. A dose de 20mg
usualmente é recomendada para pacientes com intolerancia ou efeitos adversos
da medicacao.

Em um estudo randomizado, duplo-cego, de fase 3 em pacientes adultos
com acromegalia ativa, sem tratamento medicamentoso prévio, o pasireotide
demonstrou eficacia superior ao octreotide (17, 18). Nos 12 primeiros meses do
estudo, 31,3% dos pacientes em uso de pasireotide LAR apresentaram controle
bioquimico (considerado como valores de IGF-I normais para idade e GH < 2,5
ng/mL), enquanto a resposta dos pacientes em uso de octreotide LAR foi de
19,2%. Quando considerados os valores de IGF-I abaixo do limite superior da
normalidade (LSN) e GH < 2,5ng/mL, no 12° més de tratamento, a taxa de
resposta dos pacientes em uso de pasireotide LAR foi de 35,8% enquanto para
os pacientes em uso de octreotide LAR foi de 20,9%. Considerando o inicio do
tratamento até o més 12, houve uma reducéo de 40% e 38% no volume médio

do tumor respectivamente nos grupos do pasireotide LAR e octreotide LAR, com



reducdo significativa (=20%) do volume tumoral de 80,8% no grupo do

pasireotide LAR e 77,4% no grupo do octreotide LAR (17). Os efeitos adversos
foram semelhantes entre os dois grupos, exceto uma frequéncia maior de
hiperglicemia nos pacientes em uso de pasireotide em comparagao com aqueles
em uso de octreotide (57,3% vs 21,7%) (17). A hiperglicemia € um dos efeitos
adversos mais comuns no tratamento medicamentoso com pasireotide, que
ocorre devido a inibicdo da secrecao de insulina e na resposta incretinica, sem
alterac&o da sensibilidade a insulina (19, 20).

Em outro estudo randomizado de fase 3 (estudo PAOLA) foram incluidos
pacientes nao controlados com fg-SRL (considerado como GH > 2,5 ug/L e IGF-
I > 1,3x LSN) em monoterapia por no minimo 6 meses. Neste estudo os
pacientes foram randomizados para 3 grupos, pasireotide LAR 40 mg,
pasireotide LAR 60 mg e o controle ativo (mesmo tratamento anterior a
randomizacgao; octreotide LAR 30mg ou lanreotide autogel 120mg). Com 6
meses de tratamento, o pasireotide foi superior aos fg-SRLs na obtencgéo de
controle bioquimico (GH < 2,5 ug/L e niveis normais de IGF-| ajustados a idade)
na proporgcéo de 15,4% e 20,0% para os grupos de pasireotide LAR 40mg e
pasireotide LAR 60mg, respectivamente. Nenhum paciente do grupo controle
apresentou controle bioquimico nesta fase randomizada do estudo (21). A
hiperglicemia, diabetes mellitus e diarreia foram os eventos mais comuns
relatados. Ao total 64% dos pacientes tratados com pasireotide LAR versus 14%
dos pacientes tratados com controle ativo apresentaram hiperglicemia (21).

Na extensao do estudo PAOLA, o tratamento continuado com pasireotide
permitiu a normalizagao dos niveis de GH e IGF-| por até 5,8 anos. No total 37%
dos pacientes que utilizaram pasireotide LAR (40mg e/ou 60mg) apresentaram
controle bioquimico (GH <1,0 ug/L e IGF-1 <1.0 x LSN) em algum momento do
estudo (fase randomizada ou fase de extensao) (22).

No estudo CSOM230C2413, com um total de 123 pacientes resistentes
aos fg-SRLs incluidos, o pasireotide proporcionou controle bioquimico,
considerando IGF-I < LSN e GH < 1,0 pg/L em 14,6% dos pacientes (18/123)
apos 36 semanas de tratamento. Mais pacientes com niveis de GH entre 1,0 e
2,5 pg/L (42,9%) apresentaram controle bioquimico quando comparados com
pacientes com valores de GH > 2,5 ug/L (6,4%). Ataxa de controle considerando
apenas IGF-I < LSN foi de 30,9% (38/123) (23).



Em um estudo multicéntrico randomizado aberto (CSOM230B2219), foi
avaliado o tratamento ideal da hiperglicemia induzida pelo tratamento com
pasireotide em pacientes com acromegalia e com Doenca de Cushing com
terapia baseada em incretina (sitagliptina seguida de liraglutida) ou insulina por
16 semanas. Neste estudo foram incluidos um total de 249 pacientes, sendo 190
com acromegalia, dos quais um total de 56 pacientes foram randomizados para
o bracgo de incretina (n=26) e insulina (n=30). A terapia baseada em incretina se
mostrou superior no controle da hiperglicemia e na diminui¢do dos eventos de
hipoglicemia. Ao total 49,7% dos pacientes com acromegalia incluidos no estudo
nao desenvolveram hiperglicemia, estando de acordo com os dados de
segurancga de estudos anteriores (24).

Em um estudo de meta-analise, para avaliar o volume tumoral em
pacientes com acromegalia tratados com pasireotide LAR, aproximadamente
38% dos pacientes apresentaram reducao significativa do volume tumoral (25).
Recentemente, Coopmans e cols (26) relataram um aumento significativo no
sinal das sequéncias pesadas em T2 nas imagens de ressonéncia magnética em
pacientes com acromegalia tratados com pasireotide LAR. Dentre 47 pacientes
em terapia com pasireotide LAR, 14 pacientes apresentaram o aumento do sinal
em T2, sendo 8 pacientes com um aumento deste sinal superior a 50%. Este
aumento foi geralmente encontrado quando havia degeneragéao cistica, necrose
ou ambas, sugerindo, segundo os autores, um efeito antitumoral de pasireotide
LAR que pode contribuir para a redugéo da atividade da doencga (26). Os autores
também descreveram uma reducdo bem-sucedida da dose em dois pacientes
devido a reducéo significativa do IGF-| (26).

De modo semelhante, foi descrito pelo nosso grupo o caso de 02 pacientes
que realizaram cirurgia hipofisaria sem critério de cura, eram resistentes ao
tratamento com fg-SRLs e apresentaram reducdo do IGF-lI abaixo do limite
inferior da normalidade com pasireotide LAR (27). Logo, a dose do pasireotide
LAR foi reduzida para 20 mg a cada 4 semanas. Apos a reducao de dose os
niveis de IGF-I apresentaram um ligeiro aumento e se mantiveram estaveis ao
logo do tratamento (27).

O pasireotide apresenta um perfil de seguranga aceitavel e equivalente ao
perfil de seguranga dos fg-SRLs, exceto no aumento dos niveis de glicose, como

ja esperado devido ao seu mecanismo de acao (17, 18, 21, 22, 28). Porém, o



aumento dos niveis glicémicos é controlavel com medicagdes antidiabéticas e
geralmente é reversivel apds a descontinuagdo do tratamento com pasireotide
LAR (22).

Nosso grupo participou dos estudos clinicos supracitados com pasireotide
LAR (Figura 01) na acromegalia: CSOM230B2305 (17), 07 pacientes incluidos,
CSOM230C2402 (PAOLA) (21), 26 pacientes incluidos, CSOM230C2413 (23),
10 pacientes incluidos e CSOM230B2219 (24), 07 pacientes incluidos,
totalizando 50 pacientes (Figura 02). Posteriormente, os pacientes que, a critério
do pesquisador, continuavam tendo beneficios clinicos com pasireotide LAR
eram convidados e transferidos para o estudo roll-over (CSOM230B2412), que
permite que pacientes de multiplos estudos originais abrangendo multiplas
indicacdes continuem a ser tratados depois da finalizagao dos estudos originais.
Nos estudos de roll-over, diferente dos estudos iniciais, o ajuste de dose e
associagdes medicamentosas ficam a critério da equipe médica assistente,
aproximando o tratamento de um cenario de vida real. Dos pacientes tratados no
nosso centro, 30 pacientes (Figura 1) foram transferidos para o estudo roll-over.
Durante todo o periodo dos estudos clinicos, os dados foram coletados

prospectivamente em um banco de dados do nosso centro.



Figura 01 — Cronologia dos estudos realizados no Centro de Pesquisa em

Neuroendocrinologia.
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Figura 02 — Pacientes incluidos em estudos clinicos com pasireotide LAR
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Apods a analise dos pacientes em uso de pasireotide LAR a longo prazo em
acompanhamento no centro de pesquisa em Neuroendocrinologia do HUCFF, foi
realizada a avaliagdo da possibilidade de reducédo de dose do pasireotide LAR
em pacientes bioquimicamente controlados, individualmente ponderando os

riscos e beneficios do ajuste de dose.



Il - Objetivos

1 - Objetivo primario:

Descrever a possibilidade da reducao de dose do pasireotide LAR em

pacientes com acromegalia bioquimicamente controlados (IGF-I<LSN).

2 -Objetivos secundarios:

= Descrever o efeito da reducédo de dose do pasireotide LAR em pacientes
com acromegalia bioquimicamente controlados (IGF-I<LSN) nos niveis
hormonais.

= Descrever o efeito da reducédo de dose do pasireotide LAR em pacientes
com acromegalia bioquimicamente controlados (IGF-I<LSN) no metabolismo da
glicose.

= Descrever o efeito do pasireotide LAR no controle bioquimico da
acromegalia.

= Descrever o efeito do pasireotide LAR na redug¢ao do volume tumoral dos
somatotropinomas.

= Descrever os sinais e sintomas da acromegalia apos o uso do pasireotide
LAR.

= Descrever o efeito apds o uso do pasireotide LAR sobre a qualidade de
vida dos pacientes com acromegalia.

= Descrever a seguranga do pasireotide LAR no tratamento da acromegalia.
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Abstract

Context: Acromegaly is a rare, chronic, debilitating disorder caused by prolonged hypersecretion of growth hormone (GH) and overproduction of
insulin-like growth factor | (IGF-1). Medical therapies, including the somatostatin receptor ligand (SRL) pasireotide, are frequently used to restore
biochemical control.

Objective: As patients often receive therapy over prolonged periods, long-term data from reallife settings are needed.

Methods: A retrospective analysis was performed using a prospectively maintained database of all patients with acromegaly from our primary
care center who were enrolled in clinical studies with pasireotide (first visit November 2008). The main outcome measures were safety and
biechemical control (age-adjusted IGF-1 < upper limit of normal).

Results: Patients (n=50) entered 4 parental studies and 30 continued in the rollover; at data cutoff (June 2022), 27 were still receiving
pasireotide. Overall, median (range) exposure was 58 (3-137) months. Mormal IGF-| was achieved in 54%, and acromegaly symptoms and
quality of life were improved with treatment. No predictors of pasireotide response were identified; however, controlled patients had smaller
tumors and lower GH at baseline. Tumor wolume reduction occurred in 63% of evaluable patients (n=10/16). Most patients presented
hyperglycemic events, including 63.2% of patients with normal glucose before treatment. Older patients and those with higher IGF-I,
glucose, and Hb, . at baseline had higher glucose and HbA,. during pasireotide treatment.

Conclusion: Pasireotide provided clinical benefit and was well tolerated for more than 11 years of treatment in acromegaly patients, most of
whom were resistant to first-generation SRLs.

Key Words: acromegaly, pasireotide, retrospective, real world, long term

Abbreviations: AcroQol, acromegaly guality of life guestionnaire; AE, adverse event; BMI, body mass index; DPP-4, dipeptidyl peptidase-4; fg-SRL,
first-generation somatostatin receptor ligand; FPG, fasting plasma glucose; GH, growth hormone; HbA,., glycated hemoglobin; IGF-1, insulin-like growth

factor I; LAR, long-acting release; LOV, last observed visit; MRI, magnetic resonance imaging; SRL, somatostatin receptor ligand; SST, somatostatin
receptor; ULN, upper limit of normal.

Acromegaly is a rare, chronic, and progressive endocrine
disorder caused by prolonged hypersecretion of growth
hormone (GH), usually from a pituitary macroadenoma
(=10 mm) (1, 2). Excess GH levels, in turn, cause mainly hep-
atic hypersecretion of insulin-like growth factor I (IGF-I) (1, 2).
As a result, patients experience a variety of signs and symptoms
related to disproportionate skeletal, tissue, and organ growth
{2) and multiple comorbidities, most commonly hypertension
and diabetes mellitus (3). Patients often experience a substan-
tial burden of disease, with high levels of morbidity and in-
creased mortality if the disease remains uncontrolled (1, 4).
Patients also consistently report poor quality of life (5).

The main treatment goal for acromegaly is biochemical con-
trol of GH and IGF-I levels (6, 7); assessment of age-adjusted

IGF-1, in particular, is recommended as it reflects disease activ-
ity (6). Additional goals may include tumor control (while
maintaining pituitary function), symptom relief. and reversal
of the excess morbidity, poor quality of life and early mortal-
ity associated with the disease (1, 7). Transsphenoidal surgery
to remove the pituitary adenoma is recommended as the
first line of treatrment in most cases (8, 9). Remission rates
following surgery can reach 80% to 90% for patients with mi-
croadenomas and approximately 50% for patients with mac-
roadenomas, although invasiveness and size negatively impact
these rates (7, 10). Therefore, approximately half of these pa-
tients experience persistent disease after surgery and require
additional therapy (9). Several medical therapies are approved
as second-line treatments in patients with persistent disease,
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or as first-line treatment in rare patients who are ineligible for
or refuse surgery (6, 8, 9). First-generation somatostatin re-
ceptor ligands (fg-SRLs; eg, octreotide and lanreotide) are rec-
ommended as the initial medical therapy (6, 7, 9). The GH
receptor antagonist pegvisomant is recommended for patients
who do not achieve biochemical control on SRLs (7, 9), al-
though, owing to its tumor-independent mechanism of action,
monitoring of tumor size by magnetic resonance imaging
(MRI) is recommended (6). Cabergoline, a long-acting dopa-
mine agonist, may also be considered for patients with mild
GH and IGF-I elevations after surgery, or as an add-on ther-
apy to fg-SRL therapy (6, 7, 9). Radiotherapy usually remains
a final option (6, 7). Management of acromegaly is challen-
ging; in one report involving more than 16 000 patients, des-
pite surgery and first-line medical therapy, only 61.3% of
patients achieved disease control (11). Therefore, as well as
a patient-tailored, multidisciplinary approach, effective med-
ical therapies are needed to optimize long-term outcomes for
patients with acromegaly.

Pasireotide long-acting release (LAR) is a second-generation
SRL approved by both the U.S. Food and Drug Administration
(FDA) and the European Medicines Agency (EMA) as a second-
line medical therapy in patients with acromegaly (12, 13).
Unlike the fg-SRLs (which preferentially bind to somatostatin
receptor 2 [SST-2]), pasireotide binds to 4 of the 5 human
SST receptors, with the highest affinity for SST-5 (14, 15).
Notably, SST-2 and SST-5 are the main 2 subtype receptors ex-
pressed on somatotropinomas (16). In a randomized, double-
blind, phase 3 study in medically naive adult patients with ac-
tive acromegaly, pasireotide demonstrated superior efficacy to
octreotide, with suppression of GH (using an upper limit of
normal [ULN] of 2.5 pg/L) and normalization of IGF-I main-
tained for up to 25 months (17, 18). Furthermore, in a cross-
over extension to the study, many patients who did not
respond to octreotide achieved biochemical control after
switching to pasireotide {19). In another randomized phase 3
study (the PAOLA trial), pasireotide was superior to fg-SRLs
in achieving biochemical control (GH <2.5 pg/L and normal
age-adjusted IGF-I levels) in patients who had received octreo-
tide or lanreotide for at least 6 months prior to the study (20). In
the PAOLA study extension, continued treatment with pasireo-
tide allowed patients to maintain biochemical control (GH
<1.0 pg/L) for ~5.8 years (21). In both trials, the safety profile
for pasireotide was manageable, with hyperglycemia being the
most common adverse event (AE), as expected based on the
mechanism of action (17, 20).

There remains, however, a real need for long-term efficacy
and safety data for pasireotide in a real-life setting. To this
end, we present here a retrospective analysis of prospectively
collected efficacy and safety data from patients at a single cen-
ter who received pasireotide, with 14 years of treatment
experience.

Methods
Patients

Patients were male or female, aged >18 years with acromeg-
aly, and were included in a clinical trial of pasireotide at our
center (CSOM230C2305, CSOM230C2402 [PAOLA],
CSOM230C2413, CSOM230B2219). All patients who com-
pleted the clinical trials and were judged by the investigator to
be benefiting from treatment were enrolled in a rollover study
(CSOM230B2412) and continued treatment with pasireotide.
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All studies were approved by the institutional review board/
ethics committee of Hospital Universitario Clementino
Fraga Filho, and patients provided written informed consent
to participate in the parental studies and further informed
consent to participate in the rollover study. A retrospective
analysis was performed using our prospectively maintained
database relating to all patients from our center who had re-
ceived pasireotide, including data from the parental studies
and the rollover study.

Study Design and Assessments

During the parental studies, drug assignment and adjust-
ments, efficacy parameter assessments, and safety monitoring
were performed according to each study’s protocol. Briefly,
pasireotide LAR, administered by monthly intramuscular in-
jection, was started at 40 or 60 mg, depending on the study
protocol. Patients on the 40 mg dose who did not reach con-
trol criteria could have their dose up-titrated to 60 mg, and
the dose could be down-titrated to 40 or 20 mg at any time
in case of intolerance or AE. Patients entering the rollover
study continued to receive the same dose of pasireotide LAR
monotherapy (20, 40 or 60 mg). During the rollover study,
further dose adjustments and efficacy (GH, IGF-1, and tumor
volume) and safety (monitoring of AEs, fasting plasma glucose
[FPG], glycated hemoglobin [HbA,_], electrocardiogram, and
ultrasound) assessments were performed at the investigators’
discretion, as in a real-life setting. All patients were followed
up for safety evaluations at 1 to 3 months after the last dose
of pasireotide, depending on the study design. For this study,
biochemical control was defined as age-adjusted IGF-I <ULN.
All assessments were performed in patients with pasireotide
monotherapy; if cabergoline or pegvisomant was adminis-
tered in combination, last observation values were considered
before combination therapy was initiated.

Acromegaly quality of life questionnaire (AcroQoL) and ac-
romegaly symptoms were evaluated prospectively during the
parental studies. AcroQoL scores vary from 0 to 100, with
lower scores corresponding to more impact in quality of life
(22). Acromegaly symptoms (headache, perspiration, arthral-
gia, fatigue, and paresthesia) were classified in absent (0), mild
(1), moderate (2) or severe (3). All points were summed giving
a final acromegaly symptoms score that varied from 0 (asymp-
tomatic) to 15 (most symptomatic).

Statistical Analysis

Data are presented descriptively as percentages for categorical
variables and mean (+ SD) and median (range, when specified)
for continuous variables. Correlations were performed using
the Pearson or Spearman test, and categorical variables were
compared using a Fisher exact test or chi-squared test as appro-
priate. Numerical variables were compared with a Student ¢ test
or Mann-Whitney test as applicable. Data before and after treat-
ment were compared using a paired Student ¢ test or Wilcoxon as
appropriate. A P value of <.05 was considered significant.

Role of the Funding Source

The funder of the parental (Novartis) and rollover (Novartis
and, later, Recordati Rare Diseases) studies contributed to
the study design. Novartis and, later, Recordati Rare
Diseases funded the continued supply of pasireotide during
the rollover study (CSOM230B2412). The funder
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n=7 n=26 n=10 n=7
CSOM230C2305 | | CSOM230C2402 | | CSOM230C2413 | | CSOM230B2219
n=20 discontinued
¢ Lack of efficacy, n=10
* Adverse event, n=8"
+ Withdrawal of consent, n=1
N=30 .

CS0M230B2412 (rollover study)

Loss to follow-up, n=1

n=3 discontinued
.| * Lack of efficacy, n=1

* Adverse event, n=1"
* Withdrawal of consent, n=1

n=27
Ongoing

Figure 1. Patient disposition. *Hyperglycemia, n=6 (n =1 serious AE); renal function deterioration, n=1; venous thromboembelism, n=1 (serious
AE); GH deficiency, n=1 (the patient had IGF-l below the lower limit of normal that continued after dose reduction, and as the protocol did not permit

further dose adjustments, the patient had to be excluded).

(Recordati Rare Diseases) also paid for the services of a pro-
fessional medical writer, who provided editorial support in
developing the outline and subsequent drafts of the
manuscript.

Results

Patient Disposition

Our first patient started treatment with pasireotide LAR in
November 2008. In total, 50 patients were included in the par-
ent studies (Fig. 1). Thirty patients then entered the rollover
study. At data cutoff (June 2022), 27 (52.9%) patients were
still receiving pasireotide and 23 (47.1%) had discontinued
treatment.

Demographics and Baseline Measurements

A similar proportion of male and female patients were in-
cluded in the analyses, with a median (range) age of 40
(17-67) years at diagnosis (Table 1). In total, 44% of patients
were diabetic and 48% had received prior surgery (Table 1).
Before initiating pasireotide in the parent studies, most pa-
tients (88%) had been treated with an fgSRL, as monotherapy
or in combination with cabergoline or pegvisomant, without
achieving biochemical control.

Exposure

Median (range) duration of pasireotide exposure for all pa-
tients was 58 (3-137) months. For patients still receiving pasir-
eotide at data cutoff (n=27), median (range) exposure was
109 (46-137) months. For patients with controlled IGF-I at
the last observed visit (LOV), median (range) exposure was
109 (9-137) months, and for patients with uncontrolled
IGF-I at the LOV, it was 12 {3-65) months.

In all patients, mean (SD) starting dose was 44.0 (8.1) mg
(median 40; range, 40-60), which increased to 49.1 (10.1)
mg (median 40; range, 40-60) and 53.3 (10.8) mg (median
60; range, 20-60) at months 6 and 12, respectively (Fig. 2).
Mean (SD) last recorded dose was lower, at 42.0 (17.3) mg
(median 40; range, 20-60). In patients with controlled IGF-I
at the LOV, mean (SD) dose changed from 43.0 (7.2) mg (me-
dian 40; range, 40-60) at the start to 45.2 (8.9) mg (median
40; range, 40-60) and 50.9 (11.9) mg (median 60; range,
20-60) at months 6 and 12, respectively. Mean (SD) last

recorded dose was lower, ar 30.4 (14.0) mg (median 20, range,
20-60). Pasireotide dose at LOV did not correlate with pre-
treatment GH or IGF-I levels {data not shown).

Efficacy

Biochemical control

Of all patients, 27/50 (54%) achieved IGF-I <ULN at their last
visit while receiving pasireotide (Fig. 3). After 3 months of
treatment, 15/50 (30%) patients were controlled, and after
12 months, 14/50 (28%) were controlled (intention-to-treat
analysis, where missing patient data are considered uncon-
trolled). In total, 12 patients who were controlled at 3 months
remained controlled after 12 months of treatment.

Median (range) IGF-I decreased over time, reaching 1.0
(0.2-5.2) x ULN in all patients at the LOV (Fig. 4A). In pa-
tients with controlled IGF-I at the LOV, median (range)
IGF-1 reached 0.7 (0.2-1.1) x ULN (Fig. 4A). In patients
with uncontrolled IGF-I at the LOV, median (range) IGF-I
was 1.8 (1.2-5.2) x ULN.

Median (range) GH also decreased over time, reaching 1.2
(0.1-85.5) ng/mL in all patients at the LOV (Fig. 4B). In pa-
tients with controlled IGF-I at the LOV, median (range) GH
was 0.6 (0.1-5.9) ng/mL (Fig. 4B). In patients with uncon-
trolled IGF-I at the LOV, median (range} GH was 3.6
(0.8-85.5) ng/mL.

Tumor volume

Largest tumor diameter significantly decreased from a mean
(SD) of 1.4 (0.7) cm before pasireotide treatment to 1.0
(0.9) cm after pasireotide treatment in 24 patients with avail-
able data at both time points (P =.002). Mean (5D) tumor vol-
ume decreased from 7.4 (7.2) to 5.7 (9.8) cm® (P < .001) in 16
evaluable patients. Of these 16 patients, 10 (62%) showed a
significant reduction in tumor volume (>25%), 6 of whom
(38%) had a reduction of more than 50%; 3 (19%) had no
change, and 3 (19%) experienced an increase of >25%
(Fig. 5). Of the patients with an increase in tumor volume, 2
patients were biochemically controlled, and the third patient
was completely resistant to pasireotide treatment (as to
fg-SRL) and discontinued from the study after 10 months.
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Table 1. Patient demographic, clinical, laboratory, and imaging data at diagnosis and prior to starting Controlled patients (npasirectide LAR

All patients Controlled patients Uncontrolled patients P value, controlled vs
(n=50) (n=27)%F (n=23)" uncontrolled
Sex, n (%) 22 (44) 12 (44) 10 (43) 586
Male 28 (56) 15 (56) 13 (57)
Female
At diagnosis
Median age, years (range) 40 (17-67) 40 (17-67) 42 (20-62) 823
Median GH, ng/mL (range) 21.1 (1-346) 20.7 (1-120) 21.6 (6-346) 315
Median IGF-1, xULN (range) 3.0 (1.1-8.1) 32(1.1-8.1) 3.0 (1.3-6.6) 825
Median largest tumor diameter, cm (range) n=42 n=24 n=1% .02
2.3 (0.84.6) 2.1(0.8-4.5) 2.6 (1.1-4.6)
Median tumor volume, cm® (range) n=236 n=20 n=16 049
16.5(0.3-104.6)  14.1 (0.3-103.0) 26.9 (2.0-104.6)
T2 signal, n (%) n=15§ n=7 n=§ 619
Iso-/hyperintense 7 (47) 4 (57) 3(37)
Hypointense 8(53) 3(43) 5(63)
Before study entry
Weight, kg (range) 85 (58.5-143.7)  8§1(58.5-113) 85 (69.1-143.7) 247
Body mass index, kg}'m: (range) 29.8 (21.7-48) 28.7 (21.7-36.8) 31(23.2-48) 06
Median GH, ng/mL (range) 4.0(0.4-196) 3.3 (1.5-84) 4.9(0.4-196) 09
Median IGF-1, xULN (range) 2.4(1.3-52) 2.3(1.3-5.2) 2.8(1.3-4.9) 142
Median FPG, mg/dL (range) 104.4 102.6 108.0 407
(84.6-160.2) (84.6-144) (91.8-160.2)
Median HbA,_, % (range) 5.9 (4.5-7.9) 57 (4.5-7.8) 6.1(5.1-7.9) 036
Diabetic,” n (%) 22 (44) 10(37) 12 (52) 393
Concomitant medications for hyperglycemia, n 19 (38) 8(30) 11 (48) 247
(V)
Prior surgery, n (%) 35 (70) 21 (60) 14 (40) 272
Prior radiotherapy, n (%) 3(8) 1(4) 29 588
“Unless otherwise specified.
"One patient with IGF-I 1.055 x ULN was considered controlled in the context of this real-life setting.
“Defined as >1 of the following: FPG =126 mg/dL, HbA,, >6.5%, and receiving medication for hyperglycemia.
Controlled patients M Uncontrolled patients = All patients E 100 -
s
£3 %0
70+ §S a0
B 60 8 £ 701
E 50/ 55 o0 54.0
g 404 85 5
e 307 g Y01 a0 28.0¢
$ 20 €8 30 .
= 104 £ 3 20
. 85 10
Month 3 Manth & Month 12 Lov* 3 0 T T J
Month 3 Month 12 Lov*

Figure 2. Mean pasireotide LAR dose over time in all patients and in
those with controlled or uncontrolled IGF-1 at the last observed visit.
*Median (range) duration of pasireotide exposure was 58 (3-137)
months.

Acromegaly symptoms

Median acromegaly symptoms score before pasireotide initi-
ation was 4 (0-12}), with arthralgia and fatigue being the symp-
toms with higher median scores. Symptoms significantly
improved after treatment, with the median score reducing to
2 (0-8) (P <.001). at baseline, acromegaly symptoms scores
were similar between patients that were ultimately controlled

Figure 3. Proportion of patients achieving biochemical control aver
time. *Median (range) duration of pasireotide exposure was 58 (3-137)

months; Tintention-to-treat analysis.

and uncontrolled with pasireotide (4 [0-12] vs 3 [0-11];
P=.214). After treatment, controlled patients had lower
scores than uncontrolled ones (0 [0-6] vs 2 [0-8]; P=.021).

Quality of life
Median AcroQoL at baseline in the whole series was 59.1
(14.8-94.31), which did not improve with treatment (60.2
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Figure 4. Median A} IGF-l and B) GH levels over time in all patients and in those with controlled or uncontrolled IGF at the last observed visit. Dotted
horizontal lines indicate ULN. Median (range) duration of pasireotide exposure was 58 (3-137) months in all patients.
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Figure 5. Tumor volume before and after treatment with pasireotide.

[4.5-98.9] after treatment; P =.722). Analyzing separately pa-
tients that were not controlled, it was observed that AcroQolL
remained stable (55.1[14.8-94.3] to 55.1 [4.54-98.9]). On the
other hand, in patients that were controlled, AcroQoL in-
creased from 62.5 (30.7-89.8) to 65.3 (26.1-89.8).

Predictors of response

Controlled and uncontrolled patients were similar with re-
spect to sex, age, GH, IGF-I, and MRI T2 signal at diagnosis.
However, patients who were controlled with pasireotide had
smaller tumors at diagnosis (14.9 vs 26.8 cm®; P=.049).
GH values before starting pasireotide were numerically lower
in controlled vs uncontrolled patients (3.3 vs 4.9 mg/dL;
P =.09), whereas IGF-I values were similar in both groups
(2.3 vs 2.9 x ULN; P=.142). Weight at initiation of pasireo-
tide was similar between controlled and uncontrolled patients,
whereas controlled patients had lower body mass index (BMI)

with borderline significance (P = .06). Both weight and BMI
were not associated with pasireotide dose.

Safety

Overall, pasireotide was generally well tolerated, with AEs
mainly mild and manageable. No patient had an elevated
QTec interval of =480 ms during follow-up, and no deaths
were recorded. Of 29 patients with normal ultrasound at base-
line, 6 (21%) developed biliary sludge and 3 (10%) cholelith-
iasis; 1 patient who developed cholelithiasis subsequently
required surgery. Of 6 patients with biliary sludge at baseline,
1 developed cholelithiasis and required surgery.

Glucose metabolism

Median FPG levels increased from baseline at month 1, then
gradually decreased and remained lower than the initial
peak with long-term follow-up (Fig. 6A). HbA . levels also in-
creased early during pasireotide treatment, then decreased to
month 12; however, levels were elevated again at the LOV,
particularly in uncontrolled patients (Fig. 6B).

Most patients were considered either prediabetic (FPG 100
to <126 mg/dL) or diabetic (FPG >126 mg/dL) at baseline
{Table 2).

At the last post-baseline assessment, of patients who had
normal FPG levels at baseline, 42.1% and 21.1% had predia-
betic and diabetic levels, respectively. Similar elevations were
observed for HbA . (Table 3). At their last assessment, of pa-
tients with normal HbA _ levels at baseline, 14.3% had an ele-
vated level of 6.5% to 7.0% and 15.0% had HbA . of >7.0%.

Most hyperglycemic events were managed with concomitant
medication. The proportion of patients receiving medication
for hyperglycemia increased from baseline (38%, n=19/50)
to the LOV (72%, n = 36/50). At baseline, 52.6% (n=10/19)
were receiving 1 treatment and 47.4 % (n = 9/19) were receiving
2 or more, most commonly including metformin (94.7%) and
dipeptidyl peptidase 4 (DPP-4) inhibitor (21.1%). All 19 pa-
rients continued to receive antidiabetic medication, and all
but one had either a dose increase or additional medication
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Figure 6. Median levels of A) FPG and B) HbA. in all patients and in those with controlled or uncontrolled 1GF-1 over time. Horizontal dotted lines
indicate target values for glycemic control: 130 ma/dL for FPG and 7% for HbA,..

Table 2. Shifts in FPG from baseline to last post-baseline value while receiving pasireotide LAR

Baseline FPG, n (%)

Last post-baseline value, n (%)

<100 mg/dL 100-<126 mg/dL 126 mg/dL

<100 mg/dL 18(35.3) 7(38.9) 8 (44.4) 3(16.7)
100-<126 mg/dL 26151.0) 6(23.1) 71(26.9) 13 (50.0)
>126 mg/dL 6(11.8) 1(16.7) 0 5 (83.3)
Table 3. Shifts in HbA,_ from baseline to last post-baseline value while receiving pasireotide LAR
Baseline HbA |, n (%) Last post-baseline value, n (%)

<5.7% 5.7-<6.5% 6.5-7.0% =7.0%
<5.7% 20 (41.2) 5(25.0) 9 (45.0) 3(14.3) 3(15.0)
5.7-<6.5% 20(39.2) 1(5.0) 6(30.0) &6 (30.0) 7135.0)
26.5% 10 (19.8) 0 0 1(10.0) 9 (90.0)

added to their regimen during pasireotide treatment; at the
LOV post-pasireotide, 10.5% (n=2/19) were managed on 1
treatment and 89.5% (n=17/19) were receiving 2 or more,
most commonly including metformin (84.2%), DPP-4 inhibi-
tor (47.4%), sulfonylurea (42.1%), insulin (42.1%), and lira-
glutide (26.3%). The most common combinations (n > 3)
were metformin plus DPP4 inhibitor plus sulfonylurea (n=>5)
and metformin plus insulin (n=3). Of 31 patients not receiving
anridiabetic medication at baseline, 17 (54.8%) initiated medi-
cation during pasireotide treatment. At the LOV, most patients
were receiving a combination of 2 or more medications
(70.6%, n=12/17). The most common therapies received
(n>2) were metformin plus DPP-4 inhibitor (n=7) and
DPP-4 inhibitor alone (n=4). Of note, insulin was started in

8 patients, 3 of whom were not receiving any medication at
baseline.

In 6 patients, pasireotide was discontinued due to hyper-
glycemia. None of them had normal IGF-1; however, in 3 pa-
tients pasireotide was interrupted very early after initiation
and there was no time to evaluate biochemical response.

Of the 23 patients who discontinued pasireotide treatment,
11 (47.8%) were still receiving medication for hyperglycemia
at the last follow-up after exclusion; 10 of these patients had
been receiving antidiabetic medication since baseline. Both
median FPG and HbA,_ levels in these 23 patients increased
from baseline to LOV (P=.018 and P=.001, respectively),
then returned to baseline levels following discontinuation

(Fig. 7).

oy dno oilepese/fsdyy Lol pepes|umog

fa|one Wl

¥z0z fderugag || uo ysanb A9 01520241254 2(Z1LBOL



The Journal of Clinical Endocrinology & Metabolism, 2023, Vol. 108, No. 12

Risk factors for developing hyperglycemia

Age and pretreatment glucose, HbA,_, and IGF-I levels posi-
tively correlated with glucose and HbA . levels during treat-
ment with pasireotide and at the LOV; on the other hand,
weight and BMI did not correlate with those parameters (ex-
cept for BMI with HbA,_ levels at 6 and 12 months) (Table 4).
However, sex, age, diabetic status, and glucose and HbA 1 lev-
els at study entry were similar irrespective of whether adjust-
ment or initiation of antidiabetic medication was necessary
(data not shown). A positive familial history of diabetes was
not associated with glucose and HbAlc increase during
treatment.

Discussion

This analysis reports the efficacy and safety of pasireotide in
patients with acromegaly initially enrolled in clinical trials,
some of whom then continued in a rollover study to receive
pasireotide in a real-life setting for more than 11 years of con-
tinuous exposure, with up to 14 years of experience overall.
To our knowledge, this analysis, based on our single-center re-
sults, reports the longest follow-up of patients with acromeg-
aly treated with pasireotide to date. In this cohort, 54% of
patients showed IGF-I normalization with pasireotide
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Figure 7. Median levels of FPG and HbA,. in patients who
discontinued pasireotide treatment during the follow-up period.
Horizontal dotted lines indicate target values for glycemic contral:
130 mg/dL for FPG and 7% for HbA, .. *Median (range) duration of
pasireotide exposure was 12 (3-128) months.
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treatment. Importantly, symptoms of acromegaly improved
in the whole cohort and quality of life improved in patients
who were controlled.

Our findings extend the observations previously reported in
clinical trials. According to our results at the LOV, GH and
IGF-1 levels carried on decreasing over time with continued
pasireotide treatment. As such, a larger proportion of patients
achieved biochemical control (defined as IGF-I <ULN) at the
LOV than after the first 12 months (54% vs 28%), indicating
that the clinical benefit of pasireotide is maintained and can be
further improved with long-term use. Although many patients
may experience improvements in GH and IGFI levels during
the first few months of pasireotide treatment, further improve-
ments—and, indeed, the strongest response to treatment—
may occur after extended periods of time. A similar observa-
tion was also reported in a retrospective study of 19 acromeg-
aly patients treated with pasireotide for a mean of 50 months
(23), whereby 11 patients achieved IGF-I normalization with-
in 12 months of treatment and a further 6 patients had IGF-I
normalization after 12 months.

Patients with controlled IGF-I at the LOV presented with
smaller tumors and tended to have lower GH values before
starting pasireotide treatment. No other predictive factors of
drug response were identified in this study. Notably, this series
of patients was composed mainly of patients who were previ-
ously nonresponsive to fg-SRLs. Therefore, baseline observa-
tions, particularly pretreatment GH and IGF-I values, were
likely influenced by previous treatment in most patients,
which may have biased their value as a predictor of response
to pasireotide.

Our data also support the previously reported benefits of
pasireotide in reducing tumor volume (24}, showing improve-
ments in many patients receiving long-term treatment. Most
patients had significant reductions in tumor volume, with an
increase seen in only 3 patients. In contrast to findings from
Coopmans et al (25), we did not observe an association be-
tween adenoma T2 signal and response to pasireotide. In
our study, we used data available from the MRI reports,
which were not evaluated by the same radiologist and did
not always specify the signal intensity of the adenomas; there-
fore, this information was missing for most patients. These
factors may account for the differences in our findings.

Consistent with previous studies of pasireotide, hypergly-
cemia was common but mostly mild and manageable. In total,
6 patients discontinued treatment as a result. With long-term
follow-up, FPG levels remained below the peak observed early
during pasireotide treatment. However, there was an increase

Table 4. Correlations (r) between age, pretreatment glucose, HbA,,, and IGF-i with glucose and HbA,, during treatment

Age Glucose HbA | IGF-1 Weight BMI
Glucose 1 month 0.366 0.639" 0.638" 0.3857 0.154 0.075
3 months 0.269 0.715" 0.610" 0.388" 0.039 0185
& months 0.466" 0.489" 0.326° 0.139 0.010 0.091
12 months 0.33% 0.573 0.373° 0.587" 0.016 0.255
LOV 0.406" 0.399" 0.366" 0.323" 0.044 0.119
HbA,. 3 months 0.333 0.602" 0.795" 0.370" 0.095 0.262
6 months 0.329° 0.544" 0.821" 0.3227 0.029 0.302°
12 months 0.197 0.471" 0.837" 0.458" 0.147 0.513"
LOV 0.391° 0.381" 0.554" 0.279 0.035 0.220
“p < 5.

bp < 01,
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in HbA,. levels at the LOV to similar levels seen at month
3. We also documented an increase in the number of concomi-
tant medications received for the management of hypergly-
cemia. In line with previous findings, older patients and
those with higher pretreatment IGF-I levels showed higher
glucose and HbA,, levels during pasireotide treatment (26,
27). Parients with diabetes or elevared FPG or HbA,, at base-
line were also more likely to have hyperglycemia requiring
medication at the LOV. Understanding the factors associated
with an increased risk of developing hyperglycemia is import-
ant in effectively monitoring and managing patients. A recent
study showed that both short- and long-term treatment with
pasireotide are associated with significant reduction in the insu-
linogenic index and the disposition index, indicating that one
mechanism that pasireotide leads to worsening of glycemic con-
trol involves impaired insulin secretion (27). This confirms pre-
vious findings in healthy individuals which showed that
pasireotide induced inhibition of insulin, glucagon, glucagon-
like peptide 1 (GLP-1) and glucose-dependent insulinotropic
peptide secretion, which were responsible for glucose increase
(28). At our center, we recommend a rigorous routine of mon-
itoring blood glucose and management with antidiabetic med-
ications, focusing on metformin and/or incretin-based therapy.
Nevertheless, insulin treatment is necessary in selected cases (in
our series, it was started in 8 patients). The benefit of biochem-
ical control should be weighed against the risks/burden of insu-
lin therapy in these patients, especially if other drugs such as
pegvisomant or cabergoline could be used.

Importantly, for patients who initiated antidiabetic medica-
tion during treatment with pasireotide, medication was no lon-
ger required and glucose and HbA. levels were normalized
following pasireotide discontinuation, supporting the clinical
data showing that pasireotide-associated hyperglycemia is re-
versible upon treatment discontinuation (26).

The development of gallstones is a recognized AE associated
with the long-term use of SRLs and has been frequently re-
ported in clinical studies (17, 20, 21). It was therefore unsur-
prising for more patients to develop cholelithiasis with
long-term treatment. Ultrasonic examination of the gallbladder
at 6- to 12-month intervals is recommended (13). Pasireotide
was also shown to have a modest QT-prolonging effect in a
healthy-volunteer study (29); however, in our long-term
follow-up, no patient developed QTc >480 ms. As stated in
the label, pasireotide should be used with caution in patients
at risk of developing QT prolongation, and monitoring of the
QTc interval is advised (13).

We acknowledge the limitations of this analysis, including
the relatively small sample size representing the findings
from a single center. The inclusion of patients with prior
radiotherapy may also have influenced our findings, although
there were only 3 such patients, who had received radiother-
apy more than 10 years before initiating pasireotide.

Given that <50% of patients receiving fg-SRLs achieve bio-
chemical control, and that several biomarkers of response to
these drugs have been determined, there has been a focus on
an approach of personalized medical therapy (30). Our group
developed a machine-learning model that considers several
such biomarkers, which was able to predict response to
fg-SRLs with 86.3% accuracy (31). We also proposed an algo-
rithm for acromegaly management that takes into consider-
ation predictors of response to fg-SRLs (such as SST, aryl
hydrocarbon receptor interacting protein [AIP], and e-cadher-
in expression, adenoma T2 signal, and tumor cytokeratin
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pattern) and predictive models (32). According to this algo-
rithm, patients could be treated with fg-SRLs, pasireotide,
or pegvisomant, depending on the odds of responding to
each drug. Where biomarkers of response are unavailable, pa-
sireotide could be considered as a first-line medical trearment,
particularly for younger patients and those with a lower
probability of glucose abnormalities, or those with large
tumors given its antitumor effects (33). Patients with hyperin-
tense T2-weighted MRI signals may also be suitable candi-
dates (25).

Our findings support the long-term efficacy and safety of
pasireotide therapy for the management of patients with acro-
megaly. Our experience of trearment with pasireotide for up
to 14 years strengthens the evidence supporting pasireotide
in achieving and maintaining long-term biochemical response
in patients with acromegaly, with a clinically manageable

safety profile.
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Abstract

Pasireotide long-acting release is effective in achieving biochemical control and reducing Key Words
tumour volume in patients with acromegaly inadequately controlled by first-line therapy.  » acromegaly

As part of a long-term, real-world study at our centre, 20 of 50 patients receiving » pasireotide
pasireotide benefited from a reduction in pasireotide dose. Pasireotide reduced insulin- > long-term

like growth factor 1 (IGF1) levels to below the upper limit of the normal range, with » hyperglycaemia
some patients responding within 1-3 months of treatment (n = 11) and others after » dose reduction

>4 months (n = 9). Following pasireotide dose reduction, IGF1 levels showed a mild
increase but remained within the normal range after a median of 39 months in the early
responders and 17 months in the late responders. Glucose and glycated haemoglobin
levels decreased following dose reduction. Identifying patients who may benefit from

a reduction in pasireotide dose warrants further research as it may improve the
management of pasireotide-associated hyperglycaemia in susceptible patients.
Significance statement: Patients with acromegaly often need medical therapy for extended
periods of time, and pasireotide is an effective, long-term treatment option. However,
pasireotide may increase blood glucose levels in some patients, such as those with pre-
existing diabetes. In this single-centre study, we show that following dose reduction of
pasireotide over time, patients with acromegaly maintained their biochemical response
(IGF1 < ULN) and had improved glycaemic control. As such, dose reductions may be

an effective, personalised treatment approach for managing some patients receiving
long-term pasireotide therapy and could allow patients to achieve early and long-term
biochemical control while minimising adverse drug effects.

Endocrine Connections
(2023) 12, 230155

Introduction

Pasireotide long-acting release is a multireceptor- significant tumour volume reduction (4). Recently,

targeted somatostatin receptor ligand (SRL) approved to
treat adult patients with acromegaly (1). In patients, this
second-generation SRL has been shown to be effective
in normalising insulin-like growth factor 1 (IGF1)
levels that are inadequately controlled by octreotide or
lanreotide (2). Long-term outcomes from clinical studies
have demonstrated effective and consistent biochemical
control with pasireotide for up to 304 weeks of treatment
(3). Moreover, approximately 38% of patients showed

Coopmans ef al. (5) reported a significant increase in
the T2-weighted magnetic resonance imaging (MRI)
signal of adenomas in acromegaly patients treated
with pasireotide. This increase was generally found
when there was cystic degeneration, necrosis or both,
suggesting, according to the authors, an antitumour
effect of pasireotide (5). They also described successful
dose reduction in two patients because of substantial
IGF1 reduction (5).
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Herein, we present a retrospective analysis of a subset
of patients who received long-term treatment with
pasireotide, who maintained their biochemical response
and had improved glycaemic control following dose
reduction of pasireotide.

Materials and methods

Data, including growth hormone (GH), IGF1 and tumour
parameters, from a prospectively maintained database
of patients in clinical studies with pasireotide (parental
studies: CSOM230C2305 (6), CSOM230C2402 (7),
CS0M230C2413 (8), CSOM230B2219 (9); rollover study:
CSOMZ230B2412) were evaluated. Patients who completed
the clinical studies and were judged by the investigator
to be benefiting from treatment were enroled in the
rollover study and continued treatment with pasireotide
in a real-life setting. All studies were approved by the
institutional review board/ethics committee of Hospital
Universitirio Clementino Fraga Filho, and patients
provided written informed consent to participate in the
parental studies and additionally for the rollover study.

In the parental studies, dose adjustments and efficacy
and safety assessments were performed according to each
protocol. In the rollover study, these were performed at
the investigators’ discretion. During the rollover, in our
centre, pasireotide dose was reduced in patients with IGF1
levels in the lower half of the normal range and those
with IGF1 levels in the upper half, but glucose control was
intended for the latter. There was no specific threshold
that indicated dose reduction in these cases; patients were
evaluated individually, weighing the risks and benefits
of the adjustment. IGF1 was measured by the central
laboratory during parental studies using different assays
described in the respective studies, and during the rollover
study, it was measured locally using a chemiluminescence
assay kit (IMMULITE; DPC - Diagnostic Products Corp.,
Inc., Los Angeles, CA, USA), therefore we reported IGF1
levels as a relation to the upper limit of normal (xULN).
For this analysis, biochemical control was considered as
IGF1 levels < 1.0 x ULN. Numerical variables are expressed
as median (range) and were compared by Mann-Whitney
test. A P value of <0.05 was considered significant.

Results

Of 50 patients treated with pasireotide at our centre,
27 had IGF1 control (IGF1 < 1.0 ULN) with pasireotide,

19

12:10 230155

and in 20 of these, dose reduction was possible. In these
20 patients, the median age at diagnosis was 39 (17-67)
years and the male-to-female ratio was balanced
(Table 1). The median IGF1 concentration before
starting pasireotide treatment was 2.4 (1.3-5.2)
x ULN. Eight patients were diabetic at baseline,
defined by baseline fasting glucose > 126 mg/dL,
glycated haemoglobin (HbAlc) = 6.5% or receiving
medication for hyperglycaemia. Nine patients had
undergone transsphenoidal surgery before pasireotide
treatment. Most patients had been treated with first-
generation SRLs and/or cabergoline without achieving
biochemical control.

Patients received pasireotide treatment for 6 months
to 11 years (median follow-up 9 vyears) before dose
reduction. Starting doses were 40 mg (n=17) or 60 mg
(n=3), with 16 patients being ultimately treated with
20 mg and 4 patients with 40 mg. For this analysis,
patients were divided into two subsets: long-term
responders, who achieved IGF1 <ULN after >4 months of
pasireotide treatment (#=9; median time to IGF1
normalisation 9 (6-54) months), and early responders,
who achieved IGF1 <ULN within the first 3 months, when
the first IGF1 evaluation was performed in most cases
(n=11). Most patients showed a progressive reduction in
IGF1 levels (Fig. 1), including early responders. Median
IGF1 levels decreased from 2.16 x ULN at baseline to
0.49 x ULN before pasireotide reduction (P < 0.001) and
after dose reduction it increased to 0.66 x ULN (P=0.081
compared with IGF1 values before reduction) (Fig. 2).
Early and late responders did not differ in respect to sex,
age at diagnosis, impaired glucose metabolism (diabetes,
impaired fasting glucose or glucose tolerance), GH and
IGF1 levels at diagnosis or before pasireotide treatment
and tumour volume at diagnosis.

Among early responders, nine patients started
on 40 mg and two started on 60 mg. Pasireotide dose
was reduced to 20 mg in all patients, and IGF1 remained
within normal limits for a median of 39 months (7-120)
after dose reduction. Median IGF1 levels were 0.42
(0.27-0.88) and 0.69 (0.18-0.97) x ULN before and after
dose reduction, respectively. For example, in patient #13,
IGF1 levels were 1.66 = ULN before starting pasireotide
and 0.94 x ULN after 1 month of treatment. IGF1 levels
progressively decreased, and after 114 months, they
were 0.58 x ULN when pasireotide dose was reduced
to 40 mg (Fig. 3A). As IGF1 was maintained at the same
level, the dose was further reduced to 20 mg, with IGF1
remaining stable (last observed IGF1 after 7 months
on 20 mg was 0.70 x ULN). This patient did not display
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Table1 Patient demographics at baseline.

20

12:10 230155

Age at IGF1 prior to

Patient diagnosis, Diabetic at  Prior Prior Treatment prior to starting Completed clinical

number  years Gender baseline® surgery radiotherapy pasireotide pasireotide, x ULN trial

1 38 M N Y N Octreotide 19 CSOM230C2402 (7)
LAR + cabergoline

2 54 F N N N Octreotide LAR 3.0 CSOM230C2402 (7)

3 33 M Y N N Octreotide LAR 3.1 CSOM230C2402 (7)

4 25 F N Y N Octreotide 1.7 CSOM230C2402 (7)
LAR + cabergoline

5 23 M Y Y N Octreotide 2.2 CSOM230C2402 (7)
LAR + cabergoline

6 42 M Y Y N Octreotide LAR 23 CSOM230C2402 (7)

7 44 M N Y N Octreotide LAR 2.0 CSOM230C2305 (6)

8 48 F N Y N Octreotide 2.7 CSOM230C2402 (7)
LAR + cabergoline

9 45 M N Y N Octreotide 3.5 CSOM230B2219 (9)
LAR + cabergoline

10 35 F Y Y N Octreotide LAR 25 CSOM230C2402 (7)

11 20 M N Y N Octreotide LAR 14 CSOM230C2402 (7)

12 34 F Y Y N Octrectide 1.8 CSOM230C2402 (7)
LAR + cabergoline

13 21 M N Y N Octreotide LAR 1.7 CSOM230C2402 (7)

14 N F N Y N Octreotide 13 CSOM230C2402 (7)
LAR + cabergoline

15 61 F Y N N - 5.2 CSOM230C2305 (6)

16 49 F N Y N - 24 CSOM230C2305 (6)

17 57 M Y Y N - 16 CSOM230C2305 (6)

18 67 F Y N N Octreotide 14 CSOM230C2413 (8)
LAR + cabergoline

19 17 M N Y N Octreotide 22 CSOM230B2219 (9)
LAR + cabergoline

20 39 M N Y N Octreotide 34 CSOM230B2219 (9)

LAR + cabergoline

Bold indicates late responders (after >4 months of treatment).

*Defined as baseline glucose > 126 mg/dL, HbA1c = 6.5% or receiving medication for hyperglycaemia.

F, female; LAR, long-acting repeatable; M, male; N, no; Y, yes

significant hyperglycaemia, except for an isolated
HbAlc level of 6.7%. At the last observation, the fasting
glucose level was 98 mg/dL and HbAlc was 5.5%.

Among late responders, the starting dose was
40 mg in eight patients, which was increased in seven
patients to 60 mg because of inadequate control.
One patient started on 60 mg. Owing to a progressive
decrease in IGF1 levels, the pasireotide dose could also be
reduced, albeit later than for early responders. At last
observation, five patients were being treated with
pasireotide 20 mg and four with 40 mg. Median IGF1
levels before the last dose reduction were 0.49 (0.21-
0.68) = ULN, and after a median of 17 (7-33) months
following dose reduction, they were 0.59 (0.45-1.06) x
ULN. The patient starting with 60 mg (patient #3) achieved
normal IGF1 after 20 months of treatment; afterwards,
IGF1 levels fluctuated around the ULN (Fig. 3B). After
87 months of treatment, IGF1 levels started to further

decrease, reaching 0.46 = ULN. Meanwhile, glucose
levels started to increase, with HbAlc levels peaking at
14.5% at month 117 (baseline levels were 6.2%), despite
antidiabetic treatment. So, it was decided to decrease the
pasireotide dose to 40 mg after 112 months of treatment,
and subsequently to 20 mg after 118 months. After dose
reduction, fasting glucose and HbAlc levels progressively
decreased. The last observed IGF1, fasting glucose
and HbAlc levels under treatment with 20 mg were
1.06 x ULN, 120 mg/dL and 6.5%, respectively.

HbAlc levels in most patients remained stable over
time, and glucose fluctuations stabilised or decreased
following pasireotide dose reduction. Ovwerall, median
glucose levels increased from baseline to immediately
before pasireotide dose reduction (100 (86-131) to 129
(95-437) mg/dL; P = 0.001), then returned to levels
similar to baseline after dose reduction (109 (74-219) mg/
dL; P = 1.0; Table 2). Median HbAlc levels also increased
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Figure 1

Examples of IGF1 reduction over time in individual patients receiving long-term treatment with pasirectide. Dots show IGF1 levels at each visit over time
from the first IGF1 measured after pasireotide initiation to the last IGF1 measured before pasireotide dose reduction. Top graphs correspond to early
responders and bottom graphs correspond to late responders. Black lines show the linear trend.

from baseline to before dose reduction (5.5% (4.5-7.6) to  control in the treatment of patients with acromegaly.
6.6% (4.2-14.8); P < 0.001), then generally decreased but ~ We identified two groups of patients who responded
did not reach baseline levels (6.2% (4.2-9.7); P = 0.022; either early (within the first 3 months) or later (after >4
Table 2 and Fig. 2). months) to treatment, although most patients overall
There was a significant reduction in median  showed a clear tendency toward progressively lower
largest tumour diameter (1.3 (0.5-2.6) to 0.7 (0-1.6) IGF1 levels. This progressive effect allowed us to reduce
cmy; P = 0.015) in patients with available data before and  the pasireotide dose in 20 of 50 patients (40%) treated at
after pasireotide treatment (at last available assessment;  our centre.
n=11). Tumour reduction was not correlated with IGF1 Successful de-escalation of pasireotide dose has been
decrease during pasireotide treatment. demonstrated in some case series (10, 11, 12). Akirov
et al. (10) described pasireotide dose reduction in eight
patients for hyperglycaemia, very low 1GF1 levels and
hair loss. One patient had elevated IGF1 levels after
dose reduction, whereas levels remained normal in the
In this retrospective analysis, we showed that pasireotide  other patients (10). Similarly, IGF1 levels showed a mild
had prolonged and progressive effects on biochemical  increase in most of our patients, but all remained within

Discussion
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Figure 3

IGF1 and HbATe levels over time in a patient
responding early to pasireotide treatment (A) and
a patient responding late to pasireotide treatment
(B}, both of whom were managed with a reduction
in pasireotide dose. Dotted horizontal line
indicates ULN for IGF1. Light grey-shaded area
indicates length of time the patient was in a
parental clinical trial before entering the rollover
study. Dark grey-shaded band indicates control
range for HbA1c (4-7.0%). Long-term responders
achieved IGF1 < ULN =4 months after starting
pasireotide treatment. Early responders achieved
IGF1 = ULN within the first 3 months.

the normal range. Pasireotide dose reduction in a larger
series was first described in the extension phase of the
PAPE study (13). In this study, the authors described that
among 15 patients treated with pasireotide 60 mg in
monotherapy, in 10 patients 1GF1 levels dropped to the
lower half of the normal range, and in these patients, it
was possible to reduce pasireotide dose to 40 mg. Out of
these 10 patients, in 5 patients, it was possible to further
reduce the dose to 20 mg. However, they do not describe
dose reduction in patients with IGF1 levels in the upper

half of the normal range nor the effects of pasireotide
dose reduction on glucose levels (13).

Among the late responders, there were patients that
were controlled after a long period of treatment, which
was possible due to this progressive IGF1 decrease.
Among our patients, most had been operated on and
treated with first-generation SRLs and/or cabergoline.
Patients were not suitable for another surgical
intervention because MRI did not show a clear residual
lesion or showed a lesion that could not be resected.

Table2 Median glucose and HbA1c levels at baseline and before and after dose reduction in all patients (n = 20).

P value: baseline vs P value: before vs P value: baseline vs

Before pasireotide After pasireotide before pasireotide after pasireotide after pasireotide
Baseline dose reduction dose reduction dose reduction dose reduction dose reduction
Median 100 (86-131) 129 (95-437) 108 (74-219) 0.001 0.017 1.0
glucose, mg/
dL (range)
Median 5.5 (4.5-7.6) 6.6 (4.2-14.8) 6.2 (4.2-9.7) <0.001 0.086 0.022
HbAlc, %
(range)
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Pegvisomant is not available in the public health
service in our country, and treatment with first-
generation SRL and/or cabergoline would not be effective
in these patients. Radiotherapy would be an option;
however, we were observing a progressive decrease in
IGF1 levels associated with symptom amelioration.
For all these reasons, it was decided, in the
multidisciplinary team meeting, to observe the
patients for a longer period until they were ultimately
controlled. So, in patients with a biochemical and
clinical response, it may be advisable to wait a longer
period before opting for alternative therapy.

As many patients had had surgery and/or medical
treatment before receiving pasireotide, evaluation of
tumour MRI was limited; some patients had no residual
lesions or had lesions that could not be properly
measured. This also compromised our evaluation of the
T2-weighted signal. Nevertheless, a significant decrease
in the largest tumour diameter was seen after treatment
with pasireotide in the 11 evaluable patients. Further
to the findings of Coopmans et al. (5), who showed that
an increase in T2-weighted MRI signal in the adenomas
of patients treated with pasireotide is associated with
cystic degeneration and/or necrosis, we hypothesise
that the progressive antisecretory effect of pasireotide
described here may be, at least partially, due to this
antiproliferative effect. With the reduction of viable
tumour load and subsequent decrease in hormone
secretion, progressive dose reduction of pasireotide
was possible. We did not find a correlation between
tumour reduction and IGF1 reduction, probably due to
the limited number of patients with tumour reduction
information available.

Furthermore, glucose and HbAlc levels decreased
after dose reduction, showing that it may be beneficial
in some patients for improving glycaemic control while
maintaining long-term biochemical response.

One of the early-responder patients was included
in an earlier publication describing two patients who
over-responded to pasireotide and had the dose reduced
(12). These early-responder patients appeared to have
increased sensitivity to pasireotide and possibly a higher
than necessary initial pasireotide dose. So, it may be
recommended to closely observe the initial response
of patients and to attempt a dose reduction as soon as
feasible, possibly avoiding increases in glucose levels.
The mechanisms associated with this early response
are unclear, but it can be speculated that such patients
may present high expression of somatostatin
receptor subtype 5 (85T5). It has been demonstrated
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that, in patients resistant to first-generation SRL
(which was the case in most of our patients), S5T5
expression was associated with better response to
pasireotide (15). Unfortunately, there was no available
material for evaluation of somatostatin receptors (55T)
expression in our series of patients. All the parameters
evaluated (clinical, biochemical and radiographical)
were not different between early and late responders.

Altogether, our findings suggest that pasireotide
dose reduction should be considered in biochemically
controlled patients, especially those who have IGF1
levels in the lower half of the normal range. However, as
IGF1 levels remained stable in most patients following
dose reduction, it should also be considered in patients
with levels in the upper half of the normal range who
have hyperglycaemia.
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IV. Discussao

Nossos trabalhos apresentaram dados de um total de 50 pacientes com
acromegalia tratados com pasireotide LAR, nas doses de 20mg, 40mg ou 60mg
a cada 4 semanas, pelo periodo de 11 anos de tratamento continuo e de até 14
anos de experiéncia geral, sendo até o momento, os resultados que apresentam
0 seguimento mais longo de pacientes com acromegalia tratados com
pasireotide LAR em centro unico.

O primeiro trabalho ampliou as observagdes relatadas em estudos
anteriores e foi possivel avaliar alguns pontos importantes no tratamento da
acromegalia. Também foi possivel observar que os niveis de IGF-I, ao longo do
tempo, continuaram diminuindo com o tratamento continuo com pasireotide LAR,
pois o controle bioquimico considerando IGF-1 < 1,0 LSN na ultima consulta foi
maior (54%) do que apds os 12 primeiros meses de tratamento (28%), o que
indica que o controle bioquimico é mantido e pode melhorar a longo prazo.
Observamos que os pacientes controlados bioquimicamente apresentavam
menores valores de GH e menores tumores pré-tratamento. No entanto, nenhum
outro fator preditivo foi encontrado neste estudo. E importante ressaltar que
nossa amostra incluiu, em sua maioria, pacientes previamente tratados e nao
controlados com fg-SRL, o que pode ter gerado um viés de selecgéo, dificultando
a avaliagdo de biomarcadores. Nao existe na literatura dados robustos em
relacdo a biomarcadores de resposta ao pasireotide, sendo essa uma das
principais questdes para estudos futuros, principalmente incluindo uma amostra
mais heterogénea de pacientes.

O pasireotide LAR foi, no geral, bem tolerado e os eventos adversos
apresentados foram principalmente leves, a hiperglicemia foi o evento adverso
mais comum (17, 21, 22, 28). Nossos estudos demonstraram que, com o uso de
medicagdes dirigidas a fisiopatologia da hiperglicemia associada ao pasireotide
(analogos de GLP-1 e inibidores de DPPIV), a maioria dos pacientes apresentou

controle adequado dos niveis glicémicos (Figura 3).
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Figura 03 — Hiperglicemia associada ao pasireotide LAR
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Foi possivel observar dois subgrupos de pacientes (Figura 4): o subgrupo
dos pacientes respondedores precoces, aqueles que atingiram o valor do IGF-I
< LSN nos 03 primeiros meses de tratamento (n=11), e o subgrupo dos
respondedores tardios (n=9), formados pelos pacientes que atingiram o valor do
IGF-1 < LSN apds 04 meses de tratamento. Em ambos os grupos foi observada
reducao progressiva dos niveis de IGF-I, possibilitando redugdo da dose da

medicacgao.

Figura 03 — Subgrupos de pacientes em uso de pasireotide LAR: respondedores

precoces e respondedores tardios
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Ha algumas perspectivas para estudos futuros como: correlacionar o
controle a longo prazo dos niveis hormonais com redugado ou degeneragao
cistica dos adenomas (aumento do sinal em T2). Esses dados sugerem que, em
pacientes ainda n&o controlados, mas que estejam apresentando redugao
progressiva dos niveis de IGF-I, pode-se ter uma conduta mais conservadora e
aguardar um tempo maior antes de decidir por outro tratamento; Avaliar se o fg-
SRL pode ser um preditor de resposta ao pasireotide; Se a terapia combinada
com cabergolina pode ser uma boa opgao terapéutica para pacientes
parcialmente respondedores ao pasireotide LAR; Se o teste agudo com
octreotide sc e pasireotide sc pode ser considerado um preditor de resposta aos
SRLs de primeira e segunda geracao; Além da possibilidade de se estudar a
suspensdao da medicacdo nos pacientes que apresentam redugao tumoral

importante, como ja descrito (29).

V. Conclusao

A reducido de dose do pasireotide LAR em pacientes com acromegalia
levou a redugado dos niveis glicémicos, com manutengédo dos niveis normais de
IGF-I.

A taxa de normalizagao do IGF-I em pacientes tratados com pasireotide
LAR foi de 54%.

Reducédo tumoral significativa foi observada em 62% dos pacientes nos
quais essa avaliacao foi possivel.

Os pacientes tratados com pasireotide LAR apresentaram melhora dos
sinais e sintomas da acromegalia, que foi mais pronunciada nos pacientes
controlados bioquimicamente.

Nos pacientes com acromegalia controlada bioquimicamente, houve
melhora da qualidade de vida, o que nao foi observado nos pacientes nao
controlados.

O pasireotide LAR foi bem tolerado, com perfil de segurancga satisfatorio,

compativel com os fg-SRL, exceto pelas alteragdes do metabolismo da glicose.
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Hiperglicemia, foi observada frequentemente, tendo sido adequadamente
controlada (valores de glicose e glicada) com tratamento antidiabético.

Dessa forma, o pasireotide LAR, em fungao da eficacia e do seu perfil
segurancga, representa uma boa opgao terapéutica para pacientes com
acromegalia ndo controlados com os fg-SRLs. Além disso, doses menores que
as previamente descritas podem ser utilizadas em um grupo de pacientes, com
manutengdo do controle bioquimico e menor efeito deletério sobre o

metabolismo da glicose.
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VII. Anexos
VIL.1. Anexos A - Aprovagio Comité de Etica em Pesquisa
VIL.1.1. Anexo A1- Aprovacdo Comité de Etica em Pesquisa
Estudo CSOM230B2305
UNIVERSIDADE FEDERAL DO RIO DE JANEIRO
Hospital Universitario Clementino Fraga Filho

Faculdade de Medicina
Comité de Etica em Pesquisa - CEP

CEP - MEMO - n.° 823/09 Rio de Janeiro, 07 de outubro de 2009.
Da: Coordenadora do CEP
A (0): Sr. (a) Pesquisador (a): Prof*. Monica Roberto Gadelha

Assunto: Parecer sobre Emenda ao Protocolo n°® 04 de 23/04/2009 e Termo de Consentimento Livre e
Esclarecido verséo 02/07/2009 E4 e Suplemento Pés Texto 2. Extenséo do tratamento para o protocolo .

Referéncia: Projeto n.° 197/07 — CEP
Titulo: “Estudo multicéntrico, randomizado e cego para avaliar a seguranga ¢ a eficicia
de pasireotida LAR vs octreotida LAR em pacientes com acromegalia em atividade”

Sr. (a) Pesquisador (a),

Informo a V.Sa. que em reunido deste CEP realizada em 01/10/2009, foi apreciado e
considerado “APROVADO”, o parecer sobre Emenda ao Protocolo n® 04 de 23/04/2009 e Termo de
Consentimento Livre e Esclarecido versdo 02/07/2009 E4 e Suplemento P6s Texto 2. Extensdo do
tratamento para o protocolo, referente ao projeto de pesquisa acima referenciado.

Atenciosamente,

Prof®. Alice Helena Dutra Violante
Coordenadora do CEP



VII.1.2. Anexo A2- Aprovagido Comité de Etica em Pesquisa Estudo

CSOM230C2402

UNIVERSIDADE FEDERAL DO RIO DE JANEIRO
Hospital Universitario Clementino Fraga Filho
Faculdade de Medicina
Comité de Etica em Pesquisa - CEP

CEP - MEMO - n.° 780/10 Rio de Janeiro, 13 de outubro de 2010.

Da: Coordenadora do CEP

A (0): Sr. (a) Pesquisador (a): Prof* Monica Roberto Gadelha
Assunto: Parecer sobre projeto de pesquisa.

Sr. (a) Pesquisador (a),

Informo a V. S.a. que © CEP constituido nos Termos da
Resolugdo n.° 196/96 do Conselho Nacional de Sande e, devidamente
registrado na Comissdo Nacional de Etica em Pesquisa, recebeu, analisou e
emitiu parecer sobre a documentagio referente ao protocolo de pesquisa
CSOM230C2402 DE 04/03/2010 péginas 001 a 096 e seu respectivo Termo
de Consentimento Livre € Esclarecido versdo 01/04/2010 e Brochura do
Investigador Edigéo 9 de 10/02/2010, conforme abaixo discriminado:

Protocolo de Pesquisa: 131/10 - CEP

Titulo: “BEstudo de fase 111, multicéntrico, randomizado, de
grupos pareados, duplo-cego para avaliar a eficécia e a seguranga de 40 mg
e 60 mg de pasireotide LAR e aberto para octreotida LAR ou lanreotida
ATG em pacientes com acromegalia inadequadamente controlada”

Pesquisador (a) responsavel: Prof* Monica Roberto Gadelha

Data de apreciagio do parecer: 07/10/2010

Parecer: "APROVADO”

Informo ainda, que V. Sa. devera apresentar relatorio
semestral, previsto para 07/04/2011, anual e/ou relatorio final para este

Comité acompanhar o desenvolvimento do projeto. (item VIL 13.d., da
Resolugdio n. °® 196/96 — CNS/MS).

Atenciosamente,

QUL VYU
Prof®. Alice Helena Dutra Violante
Coordenadora do CEP
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UNIVERSIDADE FEDERAL DO RIO DE JANEIRO
Hospital Universitdrio Clementino Fraga Filho
Faculdade de Medicina
Comité de Etica em Pesquisa - CEP

PARECER CONSUBSTANCIADO N°. 710/10

I — Identificagdo:

e Protocolo n®. 131/10 — CEP

« Titulo do projeto: “Estudo de fase 111, multicéntrico, randomizado, de grupos pareados, duplo-cego para avaliar a eficécia
e a seguranca de 40 mg e 60 mg de pasireotide LAR e aberto para octreotida LAR ou lanreotida ATG em pacientes com
acromegalia inadequadamente controlada”

e Pesquisador responsavel: Prof* Mbnica Roberto Gadelha

e Instituigdo onde se realizara: Hospital Universitario Clementino Fraga Filho/UFRJ

o Data de apresentagdo ao CEP: 09/09/2010

11 - Objetivos:

' Primério: Comparar a proporgao de pacientes que atingiram controle bioquimico definido como niveis médios de
GH < 2,5 ug/L e normalizagdo do IGF-1 ajustado ao sexo e a idade em 24 semanas com 40 mg de pasireotide LAR e 60 mg
de pasireotide LAR separadamente versus pacientes que continuaram 0 mesmo tratamento com 30 mg de octreotida LAR ou
120 mg de lanreotida ATG.

Secunddrios:

. Avaliar o efeito de pasireotide LAR (40 mg e 60 mg separadamente) versus a continuagiio no mesmo tratamento sobre a
proporgio de pacientes que atingiu controle bioquimico definido como niveis médios de GH <2,5 pg/L e normalizagio do
IGF-1 ajustado ao sexo e & idade em 12 semanas,
« Avaliar o efeito de pasireotide LAR (40 mg e 60 mg separadamente) versus a continuagio no mesmo tratamento sobre a
proporgdo de pacientes que atingiu niveis de GH < 2,5 pg/L em 12 e 24 semanas,
« Avaliar o efeito de pasireotide LAR (40 mg e 60 mg separadamente) versus a continuagdo no mesmo tratamento sobre a
proporgdo de pacientes que atingiu IGF-1 normal, ajustado a0 sexo e d idade, em 12 e 24 semanas,
« Avaliar o efeito de pasireotide LAR (40 mg e 60 mg separadamente)
versus a continuagio no mesmo tratamento sobre a proporgdo de pacientes que atingiu niveis de GH < 1 pg/L e IGF-1
normal, ajustado a0 sexo € 1 idade, em 12 e 24 semanas,
« Avaliar o efeito de pasireotide LAR (40 mg e 60 mg separadamente) versus a continuagiio no mesmo tratamento sobre a
proporgdo de pacientes que atingiu niveis de GH <1 ug/L em 12 e 24 semanas,
« Avaliar o efeito de pasireotide LAR (40 mg e 60 mg separadamente) versus a continuagdo no mesmo tratamento sobre a
proporgdo de pacientes que atingiu uma redugdo do tamanho do tumor > 25% avaliada pela RM pituitaria nas 24 semanas,

« Avaliar o efeito de pasireotide LAR (40 mg e 60 mg separadamente) versus a continuagiio no mesmo tratamento sobre a
~ alteragdo percentual no volume do tumor avaliada pela RM pituitédria do basal até 24 semanas,
« Avaliar o efeito de pasireotide LAR (40 mg ¢ 60 mg separadamente) versus a continuagio no mesmo tratamento sobre 0
tempo até a resposta,
« Avaliar o efeito de pasireotide LAR (40 mg ¢ 60 mg separadamente) versus a continuagiio no mesmo tratamento sobre os
sintomas de acromegalia (tamanho do anel, cefaleia, fadiga, transpiragdo, parestesias e osteoartralgia),
« Avaliar a qualidade de vida relacionada a satde, utilizando-se o instrumento AcroQoL.
« Avaliar a seguranga geral e a tolerabilidade de 40 mg de pasireotide LAR e 60 mg de pasireotide LAR.
« Avaliar a farmacocinética de 40 mg de pasireotide LAR e 60 mg de pasireotide LAR.

Exploratérios

. ‘Avaliar se o tumor basal (para os pacientes que apresentarem uma amostra de tecido do tumor disponivel) e/ou os
blomar?adores sanguineos podem ser preditivos de resposta ao tratamento com pasireotide LAR, octreotida LAR, ou
lanreotida ATG.

. Avali:a: em amostras de sangue repetidas se ha qualquer efeito do tratamento com pasireotide LAR, octreotida LAR, ou
lanreotida ATG sobre biomarcadores de resposta potenciais no decorrer do tempo.



« Avaliar em amostras de sangue repetidas a correlagdo entre biomarcadores de resposta potenciais e resposta ao tratamento
com pasireotide LAR, octreotida LAR ou lanreotida ATG.

« Realizar avaliagdes farmacogenéticas opcionais, exploratérias, a fim de explorar se variagdes individuais nos genes
relacionados ao metabolismo do medicamento, acromegalia, e/ou as vias-alvo do medicamento conferem resposta diferencial
ao pasireotide LAR, octreotida LAR ou lanreotida ATG.

« Realizar avaliagdes de biomarcadores exploratérias, opcionais relacionadas ao pasireotide LAR, octreotida LAR, lanreotida
ATG, acromegalia e/ou outras doengas enddcrinas em amostras de biomarcadores restantes para avaliar outras hipdteses que
possam surgir a partir de atividades de pesquisa interna ou externa.

« Explorar a relagdo entre as concentragdes de pasireotide e os niveis de PD (GH/IGF-1) e marcadores de seguranga (por ex.,
glicose, insulina, ECG).

« Explorar o efeito de dados demograficos (por ex., idade, sexo, peso corporal, raga) sobre os pardmetros PK e PD de
pasireotide LAR.

« Explorar a relagdo entre a escala fisica AcroQoL e os niveis de GH e IGF-1 ajustado ao sexo e a idade.

11T - Sumério do projeto:

e Descrigiio e caracterizagio da amostra: No total, 186 pacientes adultos do sexo masculino e feminino com acromegalia
documentada, controlada de modo inadequado, tratada por pelo menos 24 semanas com 30 mg de octreotida LAR ou 120
mg de lanreotida ATG serdo incluidos no estudo (62 pacientes por brago de tratamento).

A randomizagiio estratificada ser utilizada para garantir a designagio equilibrada de tratamento em cada sub-populagio de
pacientes. Os pacientes serdo estratificados de acordo com o tratamento anterior (octreotida LAR, lanreotida ATG) e os
niveis de GH na visita 1 (selegdo, > 2,5 pg/L e <10 pug/L; e > 10 pg/L).

e Critérios de inclusdo: * Pacientes do sexo masculino ¢ feminino > 18 anos de idade; Pacientes com termo de
consentimento livre e esclarecido por escrito antes de qualquer atividade relacionada ao estudo; Pacientes com acromegalia
inadequadamente controlada, conforme definido por: concentragiio média de GH de um perfil de 5 pontos em relagdo a um
periodo de 2 horas > 2,5 pg/L e IGF-1 ajustado ao sexo e a idade > 1,3 x o limite superior de normalidade (LSN); Pacientes
tratados com as doses méximas indicadas de octreotida LAR ou lanreotida ATG por pelo menos 6 meses antes da
randomizagdo. A dose maxima indicada de octreotida LAR é 30 mg e de lanreotida ATG € 120 mg; Pacientes com
diagnéstico de micro ou macro-adenoma pituitério. Os pacientes podem anteriormente ter submetidos a cirurgia.

o Critérios de exclusdo: * Pacientes que receberam pasireotide (SOM 230) antes da inclusdo; Tratamento concomitante com
antagonista do GHR ou agonistas da dopamina, a menos que o tratamento concomitante tenha sido descontinuado 8 semanas
antes da randomizagdo (periodo de washout de 8 semanas); Pacientes com compressdo do quiasma optico, que causa defeitos
agudos clinicamente significativos no campo visual; Pacientes que exigem intervengdo cirtrgica para alivio de qualquer sinal
ou sintoma relacionado 4 compressdo do tumor; Pacientes que receberam irradiagdo pituitéria dentro de 10 anos antes da
randomizagio; Pacientes que foram submetidos & cirurgia importante/terapia cirtrgica por qualquer causa dentro de 4
semanas antes da randomizagdo; Pacientes que apresentam hipotireoide e ndio sdio adequadamente tratados com uma dose
estavel de terapia de reposigdo hormonal da tiredide; Pacientes diabéticos cuja glicose sanguinea é pouco controlada,
conforme comprovado por HbA1C >8% na selegdo. Pacientes com historico conhecido de comprometimento de glicose em
~ jejum ou diabetes mellitus com HbAlc < 8% podem ser incluidos; entretanto, a glicose sanguinea e o tratamento anti-
diabético devem ser monitorados atentamente ao longo do estudo e ajustados conforme necessério; Pacientes com colelitiase
sintomdtica; Pacientes com coagulagio anormal (TP ou TTPA elevado em 30% acima dos limites normais) ou pacientes que
tenham recebido anticoagulantes que afetaram o TP (tempo de protrombina) ou 0 TTPA (tempo de tromboplastina parcial
ativada); Pacientes que apresentam insuficiéncia cardiaca congestiva (Classe III ou IV da NYHA), angina instdvel,
taquicardia ventricular persistente, fibrilagio ventricular, bloqueio cardiaco avangado ou histérico de infarto agudo do
miocérdio dentro de 6 meses antes da randomizagio; QTcF de selegdo ou basal (pré-dose) > 450 mseg; Historico de sincope
ou histérico familiar de morte stbita idiopatica; Arritmias cardiacas persistentes ou clinicamente significativas; Fatores de
risco de Torsades de Pointes, tais como hipocalemia néo corrigida, hipomagnesemia ndo corrigida, insuficiéncia cardiaca,
bradicardia clinicamente significativa/sintomatica ou bloqueio AV de alto grau; Doenga(s) concomitante(s) que pode(m)
prolongar o intervalo QT, como neuropatia autondmica (causada por diabetes ou doenga de Parkinson), HIV, cirrose,
hipotireoidismo ndo controlado ou insuficiéncia cardiaca; Medicagdo(des) concomitante(s) conhecida(s) por aumentar o
intervalo QT; Pacientes com doenga hepética, como cirrose, hepatite cronica ativa ou hepatite cronica persistente, ou
pacientes com ALT e/ou AST > 2 x LSN, bilirrubina sérica > 2 x LSN, albumina sérica < 0,67 x LIN; Pacientes com

9 9
creatinina sérica > 2,0 x LSN; Pacientes com WBC <3 x 10 /L; Hgb < 90% LIN; PLT <100 x 10 /L; Pacientes com qualquer
condigdo médica atual ou anterior que, na opinido do investigador, pode interferir na condugfo do estudo ou na avaliagdo
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dos resultados do estudo; Histérico de comprometimento imunolégico, incluindo resultado positivo para exame de HIV
(ELISA e Western blof). No serd necessério exame de HIV; no entanto, serd analisado o histérico médico anterior;
Hipersensibilidade conhecida a andlogos de somatostatina ou a qualquer outro componente de pasireotide LAR; Pacientes
com doenga maligna ativa nos ltimos cinco anos (com excegfo de carcinoma basocelular ou carcinoma in sifu do colo do
utero); Pacientes com presenca de infecgdio ndo controlada cronica, ou suspeita de infecgfio nfo controlada aguda, ou
infecglio néo controlada ativa; Pacientes que estiverem gravidas ou amamentando, ou com potencial para engravidar e que
ndo adotam um método contraceptivo clinicamente aceitdvel. Se uma mulher estiver participando do estudo, uma forma de
contracep¢do serd, entdo, suficiente (pilula ou diafragma) ¢ o parceiro devera usar preservativo. Caso um contraceptivo oral
seja utilizado além do preservativo, a paciente deve ter adotado este método por pelo menos dois meses antes da inclusio no
estudo e deve concordar em continuar o uso do contraceptivo oral ao longo do estudo e por trés meses apés o término do
estudo. E exigido que os pacientes do sexo masculino, sexualmente ativos, usem preservativos durante o estudo e por trés
meses apds o término, como medida de precaugiio (os dados disponiveis nio sugerem qualquer risco reprodutivo aumentado
com os medicamentos em estudo); Participantes do estudo com o medicamento em investigagio 30 dias antes da
randomizagio. Os pacientes devem ter se recuperado de todos os efeitos colaterais de outra terapia em investigagio;
Histdrico de ndo-adesdo a regimes médicos, ou paciente que for considerado possivelmente como néo confiavel, ou qualquer
circunstdncia no momento da inclusio no estudo que possa impedir a conelusio de todo o estudo ou o acompanhamento
necessario; Pacientes com histérico de abuso de lcool ou drogas no perfodo de 6 meses antes da randomizagfio.

e Adequagio da metodologia: Trata-se de um estudo de fase III, multicéntrico, randomizado, de grupos paralelos, em que
pacientes com acromegalia controlada de modo inadequado sdo randomicamente alocados para receber pasireotide LAR
duplo-cego a uma dose de 40 mg ou 60 mg ou, em um brago de controle ativo, aberto, continuarem com o mesmo tratamento
anterior & randomizagio de 30 mg de octreotida LAR ou 120 mg de lanreotida ATG. A duragiio total do estudo & de 28
semanas, incluindo a fase de selegéio. A duragfio total do tratamento ¢ de 24 semanas,

Apos um periodo de selegio de 4 semanas, os pacientes que atenderem todos os critérios de inclusdo / exclusio serdo
randomizados para um dos trés bragos de tratamento a seguir: Injegfio intramuscular de 40 mg de pasireotide LAR duplo-
cego, uma vez a cada 28 + 2 dias durante 24 semanas ou Inje¢do intramuscular de 60 mg de pasireotide LAR duplo-cego,
uma vez a cada 28 + 2 dias durante 24 semanas ou em um brago de conirole ativo, aberto, no mesmo tratamento com injegio
intramuscular de 30 mg de octreotida LAR ou injegfio s.c. de 120 mg de lanreotida ATG, uma vez a cada 28 + 2 dias durante
24 semanas, conforme recebido por pelo menos 6 meses antes da randomizagfo.

¢ Adequagdo de Condigdes: As condigdes existentes na instituigfo séio satisfatérias para a execugfio do estudo proposto.

IV — Comentérios do relator:

Trata-se de um estudo aprovado pela CONEP em 12.7.2010 com recomendagfio sobre a ndo apresentagio do
documento de aprovagéio do CEP no pais de origem, a qual foi devidamente levada em conta pelo Centro Coordenador no
Brasil (Universidade Estadual de Campinas.)

No nosso centro, hd declaragio de infra-estrutura e instalagdes e a versio do Termo de Consentimento Livre e
Esclarecido (TCLE) estd de acordo com a resolugiio 196/96.

V — Parecer do CEP:
“APROVADO”

VI — Data da reunido:
07/10/2010

N ) i \ A
Qe (4 g dUuA
Prof*. Alice Helena Dutra Violante
Coordenadora do CEP
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VI.1.3. Anexo A3- Aprovacdo Comité de Etica em Pesquisa Estudo
CSOM230B2413

HOSPITAL UNIVERSITARIO
CLEMENTINO FRAGA FILHO W"‘-“
((HUCFF/ UFRJ))

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Protocolo CSOM230C2413 - Estudo de fase llIb, multicéntrico, aberto, de brago unico
para avaliar a eficacia e a segurancga da pasireotida em pacientes com acromegalia
inadequadamente controlada com andlogos da somastostatina de primeira geragao.

Pesquisador: Ménica Roberto Gadelha

Area Tematica: Genética Humana:
(Havera armazenamento de material biolégico ou dados genéticos humanos no
exterior e no Pais, quando de forma conveniada com instituicbes estrangeiras ou
em instituicbes comerciais;);
Pesquisas com coordenac¢ao e/ou patrocinio originados fora do Brasil, excetuadas aquelas
com copatrocinio do Governo Brasileiro;

Versdo: 4

CAAE: 41424315.3.1001.5257

Instituicdo Proponente: UNIVERSIDADE FEDERAL DO RIO DE JANEIRO
Patrocinador Principal: NOVARTIS BIOCIENCIAS SA

DADOS DO PARECER

Numero do Parecer: 1.153.371
Data da Relatoria: 02/07/2015

Apresentacao do Projeto:
Protocolo 031-15. Respostas recebidas em 19.6.2015.

Introducao

A acromegalia € um distarbio resultante primariamente dos efeitos de niveis elevados do horménio de
crescimento (GH) e do fator de crescimento semelhante a insulina tipo 1 (IGF-1). A acromegalia é causada
por um adenoma hipofisario secretor de GH em mais de 95% dos pacientes. Estimase que a prevaléncia de
acromegalia seja de 40 a 70 casos por milhdo, com uma incidéncia anual de 3 a 4 casos novos por milhao
(Holdaway and

Rajascorya 1999). No entanto, estudos recentes sugerem que adenomas hipofisarios podem ser mais
prevalentes do que se considerava anteriormente e que a prevaléncia de acromegalia pode situar-se acima
de 100 casos por milhdo (Rosario 2011, Daly et al 2006). Os sintomas e sinais de acromegalia podem ser

divididos em alteracgoes fisicas e metabdlicas em razao de niveis elevados
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de GH e IGF-1 e efeitos locais do tumor hipofisario (Becker et al 2000). As metas terapéuticas da
acromegalia sdo reduzir a mortalidade para as taxas ajustadas por idade e sexo e reduzir a morbidade da
doenga usando tratamentos que removem a massa tumoral efou controlam o seu crescimento e
restabelecem a secrecéo e a agao

normais do GH. No passado, as metas bioquimicas da terapia eram reduzir os niveis circulantes de I1GF-1
para niveis normais para a idade e o sexo e reduzir as concentragdes séricas de GH para menos que 2,5
g/L (concentragao média de GH de um perfil de 5 pontos dentro de um periodo de tempo de 2 horas) ou
para menos de 1 g/L ap6s uma sobrecarga oral de glicose (Giustina et al 2000). As diretrizes atuais
recomendam niveis de GH

inferiores a 1 g/L e a normalizagao do IGF-1 como as metas bioquimicas da terapia (Melmed et al 2010). As
modalidades de tratamento para acromegalia incluem cirurgia, radioterapia e/ou tratamento com
medicamentos. As opg¢des de fratamento médico para acromegalia incluem andlogos da somatostatina (AS),
antagonistas do horménio de crescimento e agonistas de dopamina. Tumores hipofisarios secretores de GH
expressam principalmente os receptores de somatostatina (SSTR) subtipos 2 e 5 (e, em um menor grau,
SSTR1 e 3). Os AS atualmente disponiveis (de primeira geracdo), octreotida e lanreotida, apresentam uma
alta afinidade para o SSTR2 e uma baixa afinidade para os subtipos de receptores restantes. Embora o
SSTR2 seja considerado o subtipo de receptor principal para a regula¢do da secregdo de GH, a sua
expressao é variavel e isso pode, pelo menos em parte, explicar a resisténcia ou a resposta parcial & terapia
com octreotida ou lanreotida observada em alguns pacientes. A

pasireotida (SOM230) & um AS de segunda geragio com uma afinidade mais alta com um maior nimero de
SSTR em comparagéo & octreotida e a lanreotida, o que resulta em uma eficacia maior na acromegalia.
Dados recentes sugerem que aproximadamente 50% dos pacientes nao sao

bioquimicamente controlados com os AS atualmente disponiveis (Carmichael et. al 2014). Em um estudo de
fase Ill concluido recentemente em pacientes acromegalicos sem tratamento medicamentoso anterior, o
maior estudo em pacientes com acromegalia, 19% dos pacientes tratados com octreotida LAR obtiveram o
controle bioguimico apds um ano de tratamento enquanto que 31% dos pacientes tratados com pasireotida
obtiveram controle hormonal. Ja o estudo SOM230C2402 concluido recentemente em pacientes
biogquimicamente ndo controlados apds pelo menos 6 meses de tratamento com doses maximas de
octreotida LAR ou lanreotida ATG mostrou que nao foi obtido nenhum beneficio adicional quando essa
terapia foi continuada. Por outro lado, o tratamento com pasireotida LAR levou a controle bioquimico em
15% dos pacientes tratados com pasireotida LAR 40 mg e em 20% dos pacientes tratados com 60 mg.
Portanto, a

Enderego: Rua Prof. Rodolpho Paulo Rocco N°255 Sala 01D-46

Bairro: Cidade Universitaria CEP: 21.941-913
UF: RJ Municipie: RIO DE JANEIRO
Telefone: (21)3938-2480 Fax: (21)3938-2481 E-mail: cep@hucff.ufrj.br

Pagina 02 de 18

37



HOSPITAL UNIVERSITARIO
CLEMENTINO FRAGA FILHO W““'
((HUCFF/ UFRJ))

Continuagao do Parecer: 1.153.371

pasireotida LAR parece controlar um maior nimero de pacientes com acromegalia virgens de tratamento
medicamentoso em relagdo aos AS de primeira geragao. Além disso, parece ser especialmente importante
para a obtenc&o do controle bioquimico em pacientes resistentes aos AS de primeira geracdo. Dessa forma,
o tratamento mais precoce com pasireotida LAR poderia ser benéfico para pacientes com acromegalia

Hipotese

Os analogos da somatostatina (AS) de primeira geragao, octreotida e lanreotida, apresentam alta afinidade
apenas para o receptor da somatostatina subtipo 2 (SSTR2). Ja a pasireotida apresenta afinidade pelos
S8TR1, 2, 3 e 5; sendo a afinidade alta para os SSTR5 e SSTR2 (os dois principais SSTR expressos pelos
adenomas hipofisarios secretores de GH). Portanto, uma vez que a pasireotida apresenta alta afinidade por
estes dois

receptores, enguanto os AS de primeira geragdo apresentam alta afinidade apenas para SSTRZ, se propde
que a pasireotida apresente maior eficacia para a obtengao do controle da acromegalia em comparacéo com
0s AS de primeira geragao

Metodologia

Este & um estudo de fase lllb, multicéntrico, aberto; de brago Unico para avaliar a eficacia e a seguranca da
pasireotida LAR com 40 mg e 60 mg em pacientes com acromegalia inadequadamente controlada com as
doses méaximas de andlogos da somatostatina de primeira geragdo. O estudo recrutard pacientes
inadequadamente controlados por altas doses de analogos da somatostatina de primeira geragéo
administrados por pelo menos 3 meses. Os participantes do estudo serdo divididos entre 2 grupos de
tratamento. O Grupo 1 consiste em participantes tratados com octreotida LAR 30 mg provenientes de paises
em que a octreotida LAR 40 mg estiver aprovada para o tratamento de acromegalia no momento da triagem
— Esses participantes iniciardo uma fase de run-in para receber octreotida 40 mg antes de serem
considerados elegiveis para entrar na fase de tratamento central. O Grupo 2 consiste em participantes
tratados com octreotida LAR 30 mg provenientes de paises em que a octreotida 40 mg ainda NAO estiver
aprovada no momento da triagem. Esse grupo também inclui participantes ja tratados com octreotida LAR
40 mg ou lanreotida ATG 120 mg.

Os participantes devem ter sido tratados com os SSAs de primeira geragéo por pelo menos 3 meses antes
da triagem. Os participantes elegiveis podem entrar diretamente na fase principal do estudo e serdo tratados
com pasireotida LAR 40 ou 60 mg por 36 semanas. Nao é exigida uma
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fase de run-in para essa populacao de pacientes. Os participantes que tiverem realizado todas as visitas da
fase principal e tiverem realizado todas as avaliagdes na visita de conclus&o da fase principal poderao seguir
para a fase de manutengdo. Os participantes podem continuar com o tratamento do estudo até que a
pasireotida LAR esteja comercialmente disponivel ou até 68 semanas, o que ocorrer primeiro. Apos a
descontinuagdo do estudo ou a conclusdo do tratamento do estudo, seja na fase principal ou na fase de
manutengédo do estudo, todos os participantes serdo acompanhados quanto & seguranga por 8 semanas
apos a Ultima administragdo do medicamento em estudo. Essa visita pode ser realizada por telefone; nao é
obrigatéria uma visita do estudo para acompanhamento. Os 12 participantes que serdo incluidos nos 2
centros participantes da pesquisa serao

incluidos no Grupo 2 uma vez que a Octreotida 40 mg néo esta aprovada no Brasil. A pasireotida LAR 40
mg ou 60 mg sera administrada na forma de injeg6es intramusculares (i.m.) a cada 4 semanas durante a
fase principal e de manutengéo do estudo. Os participantes da pesquisa iniciardo o seu tratamento com
pasireotida LAR 40 mg a cada 4 semanas. Titulagbes descendentes da dose sdo permitidas para os
participantes que nao

tolerarem o regime de administragéo especificado pelo protocolo. Esses ajustes da dose s&o permitidos para
possibilitar que o participante continue o tratamento do estudo. Se ocorrerem problemas de tolerabilidade,
permite-se que a dose seja diminuida em 20 mg. Avaliages de eficacia, seguranga e tolerabilidade serdo
realizadas durante todo o periodo do estudo. Avaliagbes secundarias de eficacia incluem 2 questionarios
que serdo

respondidos por todos os pacientes (AcroQol que avalia aspectos fisicos e psicolégicos e EQ-5D-5L para a
medicao do status de salde geral

Critério de Inclusdo:

- O consentimento livre e esclarecido por escrito deve ser obtido antes de quaisquer procedimentos de
triagem; - Pacientes do sexo masculino e do sexo feminino maior de 18 anos de idade;- Pacientes com um
diagnostico confirmado de acromegalia inadequadamente controlada, conforme evidenciada pelo seguinte:
Uma concentragao média de GH de um perfil de 5 pontos ao longo de um periodo de 2 horas de 1 g/L e IGF
-1 ajustado

por sexo e idade > 1,3 x LSN; - Pacientes tratados com uma alta dose de octreotida LAR (30 mg ou 40 mg)
ou lanreotida ATG (120 mg), administradas na forma de monoterapia, por pelo menos 3 meses antes da
triagem (Visita 1)
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Critério de Exclusao:

- O consentimento livre e esclarecido por escrito deve ser obtido antes de quaisquer procedimentos de
triagem; - Pacientes do sexo masculino e do sexo feminino maiores de 18 anos de idade;- Pacientes com
um diagnéstico confirmado de acromegalia inadequadamente controlada, conforme evidenciada pelo
seguinte: Uma concentragao média de GH de um perfil de 5 pontos ao longo de um periodo de 2 horas de 1
g/L e IGF-1 ajustado por sexo e idade > 1,3 x LSN; - Pacientes tratados com uma alta dose de octreotida
LAR (30 mg ou 40 mg) ou lanreotida ATG (120 mg), administradas na forma de monoterapia, por pelo
menos 3 meses antes da triagem (Visita 1)(1) Tratamento concomitante com outras medicagdes
conhecidas por reduzir o GH e/ou o IGF-1, diferentes de octreotida LAR ou lanreotida ATG, a menos que ele
tenha sido descontinuado 3 meses antes da visita 1 (triagem); (2) Pacientes com compressao do quiasma
dptico; (3) Pacientes diabéticos com controle glicémico insatisfatério; (4) Pacientes com hipotireoidismo e
sem receber uma terapia de reposi¢ao adequada; (5) Pacientes com colelitiase sintomatica e pancreatite
aguda ou

cronica; (6) Pacientes com doenca valvular clinicamente significativa; (7) Pacientes com fatores de risco
para torsade de pointes (TdP); (8) Hipocalemia, hipomagnesemia, hipotireoidismo nao controlado, histérico
familiar de sindrome do QT longo ou medicagdes concomitantes com um risco conhecido de TdP; (9)
Pacientes que apresentam insuficiéncia cardiaca congestiva, angina instavel, taquicardia ventricular
sustentada, bradicardia clinicamente significativa, bloqueio cardiaco avangado, histérico de IM agudo menos
de um ano antes da entrada no estudo ou comprometimento clinicamente significativo na fungao
cardiovascular; (10) Doenga(s) concomitante(s) que poderia(m) prolongar o intervalo QT,

como neuropatia autonémica, HIV, cirrose, hipotireoidismo nao controlado ou insuficiéncia cardiaca; (11)
Pacientes com doenga hepética, como cirrose, hepatite ativa crénica ou hepatite persistente crénica, ou
pacientes com ALT/AST maior de 2,0 X LSN, bilirrubina sérica de maior de 2,0 X LSN; (12) Presenca de
antigeno de superficie da Hepatite B (HbsAg) ou teste de anticorpos contra a Hepatite C (anti-HCV); (13)
Pacientes com uma

creatinina sérica de amior de 2,0 X LSN; (14) Pacientes com WBC inferior a 3 X 10 a nona/L; Hb de 90% de
LIN; PLT de 100 X 10 a nonalL; (15) Pacientes com a presenca de infecgdo ndo controlada aguda ou
cronica ativa ou suspeita; (16) Pacientes que foram submetidos a uma cirurgia de grande porte por qualquer
causa em 4 semanas antes da visita 1 (triagem); (16) Pacientes com doenc¢a maligna ativa nos ultimos cinco
anos; (17)

Pacientes com uma coagulagdo anormal ou pacientes recebendo anticoagulantes que afetam o TP
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(tempo de protrombina) ou o TTPA (tempo de tromboplastina parcial ativada); (18) Histérico de sincope ou
histérico familiar de morte subita idiopatica; (19) Histérico de imunocomprometimento, incluindo um
resultado positivo do teste para HIV (ELISA e Western blot). Um teste para HIV nao sera exigido; no
entanto, o histérico médico anterior

sera revisado; (20) Hipersensibilidade conhecida a analogos da somatostatina ou a qualquer outro
componente da pasireotida LAR; (21) Pacientes que apresentam um histérico de abuso de alcool ou
medicamentos / drogas no periodo de 6 meses antes de receber a pasireotida; (22) Pacientes que doaram
sangue (400 mL ou mais) em 2 meses antes de receber a pasireotida; (23) Pacientes que participaram de
qualquer investigagao clinica

com um medicamento em investigacdo em 1 més antes da administragao; (24) Pacientes com qualquer
condicdo médica atual ou anterior que, na opinido do investigador, pode interferir na condugéo do estudo ou
na avaliagao dos resultados do estudo; (25) Pacientes com um histérico de ndo aderéncia a regimes
médicos ou que sdo considerados potencialmente nao confidveis ou que nao serao capazes de concluir
todo o estudo; (26) Homens sexualmente ativos

Objetivo da Pesquisa:

Objetivo Primario:

- Avaliar a eficacia da pasireotida LAR em pacientes com acromegalia que sdo inadequadamente
controlados com as doses maximas aprovadas de analogos da somatostatina atualmente disponiveis,
conforme medida pela proporgao de pacientes com GH menor de 1 g/Le IGF-1 menor que o limite superior
da normalidade (LSN) na semana 36.

Objetivo Secundario:

FASE PRINCIPAL - Avaliar as alteragdes no GH médio desde a visita basal até a semana 36 do estudo -
Avaliar as alteragdes no IGF-1 padronizado desde a visita basal até a semana 36 do estudo - Avaliar a
proporgao de participantes que obtiverem GH 1 g/Le IGF-1 LSN nas semanas 12 e 24 globalmente e pelo
nivel de GH na triagem - Avaliar a propor¢éo de participantes que obtiverem GH 1 g/Lnas semanas 12, 24 e
36 globalmente e pelo nivel de GH na triagem - Avaliar a proporgao de participantes que obtiverem niveis de
IGF-1 LSN nas semanas 12, 24 e 36 - Avaliar o perfil de tolerabilidade e seguranga da pasireotida LAR -
Avaliar o efeito da pasireotida LAR sobre a HRQoL e os sinais e sintomas de acromegalia desde a visita
basal até as semanas 12, 24 e 36 FASE DE MANUTENGAO - Avaliar a proporgdo de participantes que
obtiveram IGF-1 LSN nas
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semanas 48, 60 e 72 - Avaliar a proporgao de participantes que obtiveram GH 1 g/Le IGF-1 LSN nas
semanas 48, 60 e 72 pelo tratamento com pasireotida LAR isolada ou com medicagtes concomitantes
usadas para tratar acromegalia - Avaliar a proporgéo de participantes que obtiverem GH 1 g/Lnas semanas
48, 60 e 72 pelo tratamento com pasireotida LAR isolada ou com medicagbes concomitantes usadas para
tratar acromegalia - Avaliar o perfil de tolerabilidade e seguranga em longo prazo da

pasireotida LAR - Avaliar o efeito em longo prazo da pasireotida LAR sobre a HRQoL e os sinais e sintomas
de acromegalia desde a visita basal e a semana 36 até a semana 72

Avaliagdo dos Riscos e Beneficios:

Segundo a pesquisadora:

Riscos:

Os efeitos adversos da pasireotida (SOM230 LAR) incluem: diarreia, dor na regido da barriga, sensagao de
enjoo, intestino preso, flatuléncia, dispepsia, vémito, inchago na regido da barriga, esteatorreia, fezes moles,
descoloragao das fezes, dor de cabega, tontura, hipotireoidismo, disfungao da tireoide, colelitiase,
colecistite, sedimento biliar, hiperbilirrubinemia, hiperglicemia, anorexia, niveis de transaminase elevados,
prurido, erupgao cutanea, alopecia, dispneia, bradicardia, astenia, artralgia. Esses eventos sdo geralmente
leves e duram somente um dia ou alguns dias. Reagbes como dor no local da injeg&o ou irritagdes na pele,
como inchacgo e vermelhiddo, foram observadas. Espera-se que qualquer irritagdo, caso haja alguma,
desaparega apos algum tempo. A exposigdo aumentada a esses medicamentos pode causar calculos
biliares. A pasireotida LAR

também pode afetar os horménios, como a insulina, que regula os niveis de aglcar no sangue. Portanto, o
nivel da glicemia sera controlado rigorosamente ao longo de todo o estudo. Um pequeno nimero de casos
de prolongamento do QT foi relatado em alguns participantes de estudos clinicos com pasireotida. O QT é
uma das medidas obtidas durante o eletrocardiograma. Um aumento no QT pode levar a batimento cardiaco
irregular, que, em casos raros, pode evoluir para uma subita condigdo de ameaga a vida. A maioria dos
casos que foram relatados nos estudos clinicos com pasireotida se resolveu ou melhorou espontaneamente
sem a descontinuagédo do medicamento em estudo. Embora o risco seja pequeno, esses achados podem
indicar um potencial risco de uma frequéncia cardiaca irregular associado ao tratamento com pasireotida.
Um pequeno numero de casos de

aumentos na bilirrubina e das enzimas do figado no sangue foi relatado por alguns participantes
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de estudos clinicos com pasireotida. A bilirrubina e as enzimas do figado no sangue sdo medidas
importantes para avaliar a saude e a fungédo do figado, e um aumento das duas ao mesmo tempo pode levar
a problemas no figado que, em casos raros, podem progredir para insuficiéncia hepatica, uma condigao de
ameagca a vida. Nos estudos clinicos da pasireotida, os pacientes permaneceram, em geral, sem sintomas e
clinicamente bem, e a fungéo do figado voltou ao normal apés a descontinuagéo da pasireotida. Embora o
risco seja pequeno, esses achados podem indicar um possivel risco de insuficiéncia hepética associado ao
tratamento com pasireotida. A fim de garantir o bem-estar dos pacientes durante a participagdo neste
estudo, a seguranga hepdtica sera monitorada rigorosamente durante todo o periodo do estudo. Os testes
realizados em cada visita consistem em exames médicos padrdo. O procedimento mais desagradavel é a
coleta de amostras de sangue. Os riscos da coleta de sangue podem incluir desmaio, dor e/ou hematomas.
Raramente pode haver um pequeno coagulo sanguineo ou infec¢do no local da picada da agulha.

Beneficios:
Os beneficios decorrentes do uso da pasireotida LAR (SOM230 LAR) para acromegalia ainda nao estao
estabelecidos

Comentarios e Consideragdes sobre a Pesquisa:

Este € um estudo de fase Illb, multicéntrico, aberto, de braco Unico para avaliar a eficacia e a seguranga da
pasireotida LAR em pacientes com acromegalia inadequadamente controlada com as doses maximas de
analogos da somatostatina de primeira geragao. Sao esperados 12 participantes de pesquisa no Brasil. O
pais de origem sdo os EUA. Ha justificativa aceitédvel para esse estudo nao ocorrer no pais de origem.
Ressalta-se que, se ao final do estudo o melhor tratamento para o paciente for considerado a continuagéo
da administra¢d@o da droga do estudo, o patrocinador fornecera a droga do estudo ao participante, sem custo
e de acordo com as normas brasileiras (cf. documento intitulado "Declaragbes-2", postado em 04/02/2015.
N&o ha registro da droga experimental no Brasil, porém hé registro para o tratamento de pacientes com
acromegalia em paises da Unido Europeia e nos Estados Unidos. Havera armazenamento de material
biolégico em biorrepositério no Exterior.

Consideragbes sobre os Termos de apresentacéo obrigatéria:
Vide item “Conclusoes ou Pendéncias e Listas de Inadequacgoes™.

Recomendacgdes:
Vide item “Conclusdes ou Pendéncias e Listas de Inadequactes”.
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Conclusdes ou Pendéncias e Lista de Inadequacdes:
Trata-se de analise das respostas enviadas pelo pesquisador para as pendéncias apontadas no Parecer
CEP n. 1.045.688, postado em 01/05/2015.

A. A Carta de Submisséo deve ser assinada por todos os componentes da equipe de pesquisa. Solicita-se
adequacao.

Primeira resposta: Conforme instrugdes recebidas desse Comité, a pendéncia ndo se refere a carta de
submissao na qual foram listados os documentos submetidos. Para atender a pendéncia, fomos orientados
a alterar o titulo da declaragéo “Parecer sobre a Pesquisa” para “Carta de Apresentagao”. A Carta de
Apresentagdo foi assinada pela equipe da pesquisa

Primeira analise: Nao foi localizado, entre os textos postados, em 25/03/2015, nenhum documento intitulado
Carta de Apresentagao com a assinatura de todos os componentes da equipe de pesquisa

Segunda resposta: a “Carta de Apresentagdo” em questio podera ser encontrada na pagina 5 do arquivo
“Declaragtes HUCFF 25Fev2015 (sem alteragbes marcadas) — assinadas.pdf”, postado no dia 25/03/2015
(16:31:23). A carta de apresentagao encontra-se anexada na plataforma Brasil em word e pdf com a
seguintes nomenclatura: Carta de Apresentagao do projeto — word e Carta de Apresentagao do projeto —
PDF

Segunda andlise: pendéncia atendida.

B. Quanto ao projeto de pesquisa

B.1 No documento PB_INFORMACOES_BASICAS_DO_PROJETO_422869, postado em 04/02/2015, o
campo Introducao, precisa, do ponto de vista metodolégico ser re-escrito.

Primeira resposta: O texto do item “Introducéo” foi alterado na Plataforma Brasil conforme segue.

“Estudo de fase lllb, multicéntrico, aberto, de brago Unico para avaliar a eficacia e a seguranca da
pasireotida em pacientes com acromegalia inadequadamente controlada apés no minimo 3 meses de uso
de altas dose de analogos da somatostatina de primeira geragéo.”
Primeiraanalise:otextoapresentadonodocumentointitulado
"PB_INFORMACOES_BASICAS_DO_PROJETO_422869", postado em 25/03/2015, ndo pode ser
caracterizado como Introdugdo.Pendéncia néo atendida.

Segunda resposta Em atendimento a sua consideragéo, o texto do item em guestéo passou a ter a seguinte
redagao:
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Introdugao:

A acromegalia € um distirbio resultante primariamente dos efeitos de niveis elevados do horménio de
crescimento (GH) e do fator de crescimento semelhante a insulina tipo 1 (IGF-1). A acromegalia é causada
por um adenoma hipofisario secretor de GH em mais de 95% dos pacientes. Estima-se que a prevaléncia de
acromegalia seja de 40 a 70 casos por milhdo, com uma incidéncia anual de 3 a 4 casos novos por milhdo
(Holdaway and Rajasoorya 1999). No entanto, estudos recentes sugerem que adenomas hipofisarios podem
ser mais prevalentes do que se considerava anteriormente e que a prevaléncia de acromegalia pode situar-
se acima de 100 casos por milhao (Rosario 2011, Daly et al 2006). Os sintomas e sinais de acromegalia
podem ser divididos em: alteragoes fisicas e metabdlicas em raz&o de niveis elevados de GH e IGF-1, e
efeitos locais do tumor hipofisario (Becker et al 2000).

As metas terapéuticas da acromegalia sao reduzir a mortalidade para as taxas ajustadas por idade e sexo e
reduzir a morbidade da doenga usando tratamentos que removem a massa tumoral e/ou controlam o seu
crescimento e restabelecem a secregéo e a agéo normais do GH. No passado, as metas bioquimicas da
terapia eram reduzir os niveis circulantes de IGF-1 para niveis normais para a idade e o sexo e reduzir as
concentragdes séricas de GH para < 2,5 g/L (concentragéo média de GH de um perfil de 5 pontos dentro de
um periodo de tempo de 2 horas) ou para menos de 1 g/L apds uma sobrecarga oral de glicose (Giustina et
al 2000). As diretrizes atuais recomendam niveis de GH de < 1 g/L e a normalizagdo do IGF-1 como as
metas bioquimicas da terapia (Melmed et al 2010). As modalidades de tratamento para acromegalia incluem
cirurgia, radioterapia e/ou tratamento com medicamentos. As opgdes de tratamento médico para
acromegalia incluem analogos da somatostatina (AS), antagonistas do horménio de crescimento e agonistas
de dopamina. Tumores hipofisarios secretores de GH expressam principalmente os receptores de
somatostatina (SSTR) subtipos 2 e 5 (e, em um menor grau, SSTR1 e 3). Os AS atualmente disponiveis (de
primeira geragéo), octreotida e lanreotida, apresentam uma alta afinidade para o SSTR2 e uma baixa
afinidade para os subtipos de receptores restantes. Embora o SSTR2 seja considerado o subtipo de
receptor principal para a regulagdo da secregdo de GH, a sua expresséo & variavel e isso pode, pelo menos
em parte, explicar a resisténcia ou a resposta parcial & terapia com octreotida ou lanreotida observada em
alguns pacientes. A pasireotida (SOM230) & um AS de segunda geragdo com uma afinidade mais alta com
um maior nimero de SSTR em comparagéo a octreotida e a lanreotida, o que resulta em uma eficacia maior
na acromegalia. Dados recentes sugerem que aproximadamente 50% dos pacientes ndo séo
bioguimicamente controlados com os AS atualmente disponiveis (Carmichael et. al 2014). Em um estudo de
fase Il concluido
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recentemente em pacientes acromegalicos sem tratamento medicamentoso anterior, o maior estudo em
pacientes com acromegalia, 19% dos pacientes tratados com octreotida LAR obtiveram o controle
bioquimico apds um ano de tratamento enquanto que 31% dos pacientes tratados pasireotida obtiveram
controle hormonal. Ja o estudo SOM230C2402 concluido recentemente em pacientes bioguimicamente nio
controlados apos pelo menos 6 meses de com doses maximas de octreotida LAR ou lanreotida ATG
maostrou que nao foi obtido nenhum beneficio adicional quando essa terapia foi continuada. Por outro lado, o
tratamento com pasireotida LAR levou a controle biogquimico em 15% dos pacientes tratados com
pasireotida LAR 40 mg e em 20% dos pacientes tratados com 60 mg. Portanto, o pasireotide LAR parece
controlar um maior nimero de pacientes com acromegalia virgens de tratamento medicamentoso em
relagéo aos AS de primeira geracao. Além disso, parece ser especialmente importante para a obtengao do
controle bioguimico em pacientes resistentes aos AS de primeira geragao. Dessa forma, o tratamento mais
precoce com pasireotida LAR poderia ser benéfico para pacientes com acromegalia tratamento

Segunda andlise: pendé&ncia atendida.

B.2 No documento PBE_INFORMACOES_BASICAS_DO_PROJETO_422869, postado em 04/02/2015, o
texto

no campo Hipdtese nao esta, do ponto de vista metodoldgico, adequado. Solicita-se corregao.

Primeira resposta: anexado arquivo intitulado "PB_INFORMAGOES_BASICAS_DO_PROJETO_422869",
postado em 25/03/2015

Primeira andlise:otextoapresentadonoitemHipdotesedodocumentointitulado
"PB_INFORMAGCOES_BASICAS_DO_PROJETO_422869", postado em 25/03/2015, pode ser
metodologicamente caracterizada como Introdugdo e Objetivo, mas ndo como Hipdtese. Pendéncia ndo
atendida.

Segunda resposta: Em atendimento a sua consideracgao, o texto do item em questao passou a ter a seguinte
redagdo:

Hipotese:

Os andlogos da somatostatina (AS) de primeira geragéo, octreotida e lanreotida, apresentam alta afinidade
apenas para o receptor da somatostatina subtipo 2 (SSTR2). J& a pasireotida apresenta afinidade pelos
SSTR1, 2, 3 e 5; sendo a afinidade alta para os SSTRE e SSTR2 (os dois principais SSTR expressos pelos
adenomas hipofisarios secretores de GH). Portanto, uma vez que a pasireotida apresenta alta afinidade por
estes dois receptores, enquanto os AS de primeira geragéo apresentam alta afinidade apenas para SSTR2,
se prop&e gque a pasireotida apresente maior
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eficacia para a obtengao do controle da acromegalia em comparagao com os AS de primeira geragao.
Segunda anélise: pendéncia atendida.

B.3. No documento intitulado "Orgamento financeiro - Declaragdo do patrocinador”, postado em 04/02/2015,
se lé: "Valor em R$ (Reais) por paciente”. Isso vai de encontro a legislagdo, pois o financiamento nao deve
estar vinculado a pagamento per capita dos sujeitos efetivamente recrutados ( Res CNS 251 de 1997, item
I1l.2.p). Solicita-se correcdo do Orgamento.

Primeira resposta: anexado arquivo intitulado "PB_INFORMACOES_BASICAS_DO_PROJETO_422869",
postado em 25/03/2015

Primeira analise: no documento intitulade "PB_INFORMAGOES_BASICAS_DO_PROJETO_422869",
postado em 25/03/2015, permanece essa inadequagdo, como se constata no campo "VALOR PLANEJADO
POR PACIENTE FASE PRINCIPAL E EXTENSAQ". Pendéncia nao atendida.

Segunda resposta: anexamos a Plataforma Brasil, o arquivo “Or¢gamento da Pesquisa v 10.06.2015”
alterado de acordo com instrugées recebidas desse Comité. A Novartis, patrocinadora do estudo, faréd o
pagamento das despesas relacionadas ao estudo as instituiges participantes da pesquisa, de acordo com o
estabelecido nos contratos firmados entre as partes. Cabera as instituicdes o repasse dos valores ao
pesquisador e equipe, bem como aos laboratérios/clinicas onde serdo realizados os exames e
procedimentos do estudo, quando aplicavel, de acordo com seus procedimentos internos. Também sera de
responsabilidade das instituicdes o reembolso das despesas com transporte e alimentagao do participante
da pesquisa e de seu acompanhante, quando aplicavel. Os valores descritos no orgamento do estudo séo
negociados entre as partes e serdo pagos mediante comprovagao da realizagao das visitas e dos
procedimentos e apresenta¢do do documento de pagamento correspondente (Nota Fiscal ou recibo). O
seguinte texto foi incluido no rodapé do Orgamento:

“A Novartis Biociéncias S/A se declara como financiadora do estudo CSOM230C2413, sendo responsavel
pelos repasses financeiros necessarios a condugéo do estudo. Os repasses financeiros serdo realizados
integralmente as instituicoes participantes da pesquisa, de acordo com o estabelecido nos contratos
firmados entre as partes e serdo pagos mediante comprovagéo da realizagdo das visitas/procedimentos
descritos no protocolo do estudo clinico e recebimento do documento de pagamento (Nota Fiscal e/ou
recibo).”

Segunda anélise: pendéncia atendida.
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B.4 No documento intitulado "Declaracoes do Patrocinador_03Fev2015 (assinadas)”, postado em
04/02/2015, na pagina & de 5, se |&: " [...] A Novartis reserva-se o direito de descontinuar este estudo sob as
condi¢des especificadas no contrato do estudo clinico.” Seguem abaixo quais sdo as condigbes
especificadas no contrato do estudo clinico: [...]; (b) se a NOVARTIS desejar descontinuar o Ensaio ou a
inclusao de pacientes POR RAZOES COMERCIAIS (grifo nosso) [...]. Do ponto de vista ético, isso é
inaceitavel. Solicitase

a retirada dessa circunstancia.

Primeira resposta: O patrocinador informa que o cancelamento do estudo por raz6es comerciais € uma
situagao pouco frequente. Cabe ressaltar, no entanto, que, conforme consta na “Declaragao sobre a
Descontinuagao do Estudo” o estudo s6 sera descontinuado apés justificativa aceita pelo Comité de Etica
que o aprovou, exceto em caso urgente para salvaguardar a protecdo dos sujeitos da pesquisa. Ainda de
acordo com as declaragbes do patrocinador, na “Declaracao de Acesso ao Medicamento Ap6s o Término do
Estudo”, o

patrocinador assume o compromisso de garantir o acesso gratuito e por tempo indeterminado ao tratamento
do estudo a todos os participantes da pesquisa que estiverem tendo beneficios ao final de sua participacao
individual na fase principal e/ou na fase de extensdo do estudo

Primeira analise: no documento intitulado "2015-03-25_Declaragao do Patrocinador com as alteragbes
marcadas - 16 -03-2015.", postado em 25/03/2015, permanece POR RAZOES COMERCIAIS (grifo nosso).
Pendéncia nao atendida.

Segunda resposta: em atendimento ao solicitado, anexamos & Plataforma Brasil, o arquivo “Declaracoes do
Patrocinador v 10.06.2015", com e sem alteragbes marcadas.

O texto da “Declaragao sobre a Descontinuagdo do Estudo”, (vide pagina 5), passou a ter a seqguinte
redagao:

“Em cumprimento as Resolugoes vigentes, a Novartis Biociéncias S/A, patrocinadora da pesguisa, assume o
compromisso de descontinuar o estudo somente apds andlise e manifestagéo, por parte do Sistema
CEP/CONEP que a aprovou, das razdes dessa descontinuidade, exceto em caso de justificada urgéncia em
beneficio de seus participantes. Neste caso, o CEP sera comunicado posteriormente, na primeira
oportunidade.”

Segunda andlise: pendéncia atendida.

B.5 No documento intitulado "Declarag¢éo do Patrocinador com as alteragdes marcadas - 16-03-2015",
postado em 25/03/2015, se Ié: "Da mesma forma, como exposto acima, as informacgoes referentes a

possibilidade de utilizagao futura da amostra armazenada também foi acrescentada ao
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texto do TCLE do estudo em questéo, de forma a proporcionar maior conforto ao paciente na hora da leitura
do documento”. Solicita-se a apresentacédo de um documento contendo a justificativa quanto a utilizagao
futura das amostras

bioloégicas humanas coletadas e armazenadas durante a pesquisa (Resolugcdo CNS 441/11, itens 2.1 e 12).
Resposta: Esclarecemos que as amostras biolégicas serdo coletadas dos participantes da pesquisa para as
avaliagdes laboratoriais descritas no item 7.2 do protocolo de pesquisa e ficardo armazenadas até que
sejam utilizadas ou até o término do estudo.

Desta forma, o termo “utilizacéo futura” ndo se enquadra no cendrio deste estudo. Entretanto, todas as
informagbes que, de acordo com a Resolugdo 441/11, devem ser apresentadas em um TCLE ao participante
da pesquisa, estdo contidas no TCLE v 10.06.2015 P. O texto da “Declaracdo sobre o Termo de
Consentimento de solicitagdo de autorizagio para a coleta, o depésito, o armazenamento e a utilizagdo do
material biolégico humano atrelado a um projeto de pesquisa especifico”, contida nas “Declaragdes do
Patrocinador versao 10.06.2015" (Pagina 4) foi alterado, de forma a refletir que ndo havera utilizagao futura
de amostras neste estudo. Eis a nova redacao:

“Declaramos que as informagdes que devem estar contidas no TCLE solicitando autorizagao para a coleta, o
depdsito, o armazenamento e a utilizagdo do material biolégico humano atrelado a um projeto de pesquisa
especifico foram incluidas no corpo do TCLE do estudo, para maior conforto do paciente e garantia de que
todas as informacgdes relevantes estejam disponiveis em um unico documento. *

Anadlise: pendéncia atendida

B.6 Como o estudo principal esta em fase de apreciacdo ética,ndo existem dados que sustentam a
possibilidade de realizagéo de um estudo de extensdo. Também nao cabe o consentimento para o estudo
de extensdo nesse momento. Solicita-se a retirada dos textos referente ao estudo de extensao do projeto
detalhado, do arquivo Informagdes Bésicas do Projeto, do TCLE principal e da carta-resposta. Caso esse
estudo de extensao venha a ocorrer, seu protocolo precisa ser previamente aprovado pelo sistema
CEP/CONEP.

Resposta: para atender aos questionamentos, foi retirado do TCLE v 10.06.2015 P as citagtes sobre a fase
de extensdo do estudo e adicionalmente o TCLE Fase de Extensé&o foi substituido pelo “TCLE Participagdo
Opcional na Fase de Manutengao do Estudo v 10.06.2015 P”, uma vez que nesta fase nao ha alteragoes de
critérios de incluséo e excluséo, objetivos, desenho ou mesmo populagdo. No momento de transi¢do para a

fase de manutencgao, os participantes da pesquisa
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poderao optar por receber a medicagéo através da fase de manutengao deste estudo clinico ou através do
programa de doacgao de medicagao pds-estudo. O TCLE Participagao Opcional na Fase de Manutengao do
Estudo v 10.06.2015 P, com e sem alteragées marcadas, foi anexado a Plataforma Brasil. Solicitamos que o
mesmo seja analisado por esse comité e nos comprometemos a apresenta-lo aos participantes da pesquisa
apenas apos a finalizagdo da primeira fase do estudo. Adicionalmente, o patrocinador do estudo
complementou o texto de sua declaracdo de compromisso sobre a publicacdo dos dados da pesquisa
(“Declaracao de que os resultados do estudo serdo publicados”) assegurando seu compromisso de
submissao dos resultados preliminares da fase principal do estudo para conhecimento desse Comité, tao
logo estejam disponiveis. Em todos os documentos deste projeto, o termo “extensao” foi alterado para
“manutencao”.

Andlise: pendéncia atendida

C. Quanto ao Termo de Consentimento Livre e Esclarecido, descrito no arquivo intitulado "TCLE estudo
principal versdo 03-02-2015 _ HUCFF- UFRJ", postado na na Plataforma Brasil em 04/02/2015

C.1 O documento esta muito extenso, o que dificulta sua compreensao. Exmplos: repeticdo do nome do
patrocinador: sugere-se apenas "patrocinador”; pasireotida LAR (SOM230 LAR): sugeres-se apenas
"pasireotida”; Tem registro para o tratamento de acromegalia nos paises da Unido Européia e nos Estados
Unidos (porque nao teria no Brasil?); pasireotida LAR 40 mg e a pasireotida LAR 60 mg ; (GH / IGF-1) ;
excesso de informacgéo & pagina 3; 2,5 mL até 45 mL; "Se concordar em participar da fase de extensao do
estudo, vocé terd a opgao de continuar o tratamento em estudo participando da fase de extensao deste
estudo” (texto redundante); (Quest Diagnostics); explicagbes minuciosas sobre o segmento QT;
[...]Jaumentos na bilirrubina e das enzimas do figado [...]: repeti¢ao; entre 2,5 mL a 45 mL (cerca de meia
colher de ché a 3 colheres de sopa): repeticdo; manguito; nomes fantasia dos medicamentos.Esse sdo
apenas alguns exemplos. Solicita-se que o TCLE seja mais conciso, ndo abdicando da clareza.
Primeira resposta: Em atendimento & sua solicitagdo, o TCLE Principal v 25.02.15 P e o TCLE da
Participagdo Opcional na Fase de Extensdo v 25.02.2015 P foram revisados e as repetigdes foram
eliminadas, na medida do possivel, ou seja, nos trechos onde essa agdo ndao comprometeria o contetdo.
Seguem as versbes de ambos os TCLEs, com e sem alteragbes marcadas.O patrocinador
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do estudo informa que o pedido de registro de pasireotida LAR (Signifor LAR) para o tratamento de
acromegalia no Brasil ainda foi submetido &

Agéncia Nacional de Vigilancia Sanitéria — ANVISA. Segundo o que nos foi informado, o dossié esta sendo
adequado aos requerimentos locais e sera submetido & autoridade regulatdria no primeiro trimestre deste
ano

Primeira analise: O documento intitulado "TCLE Principal v 25.02.2015 - HUCFF (SEM alteragdes
marcadas)”, postado em 25.03.2015 permanece tdao extenso quanto aquele postado em
04/02/2015.Pendéncia nao atendida.

Segunda resposta: Anexamos a Plataforma Brasil o TCLE v 10.06.2015 P, com e sem alteragbes marcadas.
O texto foi reavaliado criteriosamente com o propésito de atender a recomendacao desse Comité, sem, no
entanto, eliminar informagdes consideradas importantes para conhecimento do participante da pesquisa, o
que poderia induzi-lo a uma decisao equivocada sobre a sua participagdo ou nao na pesquisa.

Segunda andlise: pendéncia atendida.

C.2 Na pagina 8 de 8, se Ié: "Fui inclusive informada". Havera participantes masculinos. Solicita-se
adequacao.

Primeira resposta: Correcéo efetuada conforme solicitado.

Primeira analise: Sugere-se informado (a). Pendéncia parcialmente atendida

Segunda resposta: corregao efetuada no TCLE v 10.06.2015 P, conforme solicitado.

Segunda andlise: pendéncia atendida.

A pesquisadora acrescentou o seguinte texto a sua carta-resposta:

Aproveitamos a oportunidade para comunicar que realizamos proativamente as seguintes alteragdes no
Termo de Consentimento versao 10.06.2015 P, em conformidade as recomendagbes recebidas da CONEP
para outro estudo clinico.

- Pagina 1 do TCLE,

De:

“0 médico do estudo podera recomendar a sua saida do estudo se a sua permanéncia nele puder lhe ser
prejudicial; se vocé precisar de um tratamento nao permitido neste estudo; se vocé nao seguir as instrugdes
do estudo; se vocé nao estiver respondendo ao tratamento do estudo; se ficar
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gravida ou se continuar no estudo n&o for o melhor para vocé. O médico do estudo também poderé optar
por suspender o uso da medicacao do estudo e manté-la no estudo para acompanhamento. Se vocé decidir
interromper o tratamento do estudo efou outras atividades relacionadas ao estudo, sera necessario que
vocé informe o médico ou a equipe do estudo. Eles se certificardo de que os procedimentos apropriados
sejam seguidos.”

Para:

“O médico do estudo podera recomendar a interrupgao do tratamento do estudo se a continuidade do
tratamento puder lhe ser prejudicial; se vocé precisar de um tratamento ndo permitido neste estudo; se vocé
nao seguir as instrugdes do estudo; se vocé nao estiver respondendo ao tratamento do estudo; se vocé for
uma participante de pesquisa do sexo feminino e ficar gravida ou se continuar no estudo nao for o melhor
para vocé. Nesses casos, se vocé concordar, vocé poderd continuar no estudo para as visitas de
acompanhamento. Em qualquer uma dessas situagoes, em casos de danos diretos ou indiretos, imediatos
ou tardios decorrentes de sua participagdo no estudo, vocé recebera também, como parte da assisténcia
imediata, completa e integral, os medicamentos, procedimentos e exames necessarios para o controle da
sua condi¢do de salde.”

“Se vocé decidir interromper o tratamento do estudo e/ou outras atividades relacionadas ao estudo, sera
necessario que vocé informe o médico ou a equipe do estudo. Eles se certificarao de que os procedimentos
apropriados sejam seguidos.”

- Pagina 2 do TCLE:

De:

“Se vocé estiver fazendo uso de medicamentos para o tratamento de acromegalia sera necessario que vocé
pare de usa-los antes de entrar no estudo. Alguns medicamentos ndo podem ser tomados junto com outros
porque alteram seus efeitos.”

Para:

“Se vocé estiver fazendo uso de medicamentos para o tratamento de acromegalia (como por exemplo:
cabergolina, pasireotida LAR) seréd necessario que vocé pare de usa-los por aproximadamente trés meses
antes de entrar no estudo. Alguns medicamentos ndo podem ser tomados junto com outros porque alteram
seus efeitos. O médico do estudo podera Ihe dar mais detalhes a respeito desse assunto.”
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Situagao do Parecer:

Aprovado

Necessita Apreciacdo da CONEP:

Sim

Consideragoes Finais a critério do CEP:

1. De acordo com o item X.1.3.b, da Resolugdo CNS n.® 466/12, o pesquisador devera apresentar relatérios
semestrais que permitam ao CEP acompanhar o desenvolvimento dos projetos.

2. Eventuais emendas (modificagbes) ao protocolo devem ser apresentadas, com justificativa, ao CEP, de
forma clara e sucinta, identificando a parte do protocolo a ser modificada.

O presente projeto, seguiu nesta data para analise da CONEP e s6 tem o seu inicio autorizado ap6s a
aprovacéo pela mesma.

RIO DE JANEIRO, 19 de Julho de 2015

Assinado por:
Carlos Alberto Guimaraes
(Coordenador)
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PARECER CONSUBSTANCIADO DO CEP
DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Protocolo CSOM230B2219 - "Estudo multicéntrico, randomizado, aberto, de fase IV
para investigar o tratamento de hiperglicemia induzida pela pasireotida com terapia
baseada em incretina ou insulina em pacientes adultos com doenga de Cushing ou
acromegalia."

Pesquisador: Ménica Roberto Gadelha

Area Tematica: Genética Humana:
(Havera armazenamento de material biolégico ou dados genéticos humanos no
exterior e no Pais, quando de forma conveniada com instituigoes estrangeiras ou
em instituicdes comerciais;);
Pesquisas com coordenagéo e/ou patrocinio originados fora do Brasil, excetuadas aquelas
com copatrocinio do Governo Brasileiro;

Versdo: 3

CAAE: 43516615.2.1001.5257

Instituicdo Proponente: UNIVERSIDADE FEDERAL DO RIO DE JANEIRO
Patrocinador Principal: NOVARTIS BIOCIENCIAS SA

DADOS DO PARECER

Nuamero do Parecer: 1.145.641
Data da Relatoria: 23/07/2015

Apresentacdo do Projeto:

Trata-se de analise das respostas enviadas pelo pesquisador para as pendéncias apontadas no parecer
consubstanciado do CEP n. 1.138.288, postado em 04/07/2015

Objetivo da Pesquisa:

Conforme apresentado no parecer CEP n. 1.059.024, postado em 12/05/2015

Avaliacdo dos Riscos e Beneficios:

Conforme apresentado no parecer CEP n. 1.059.024, postado em 12/05/2015

Comentarios e Consideracdes sobre a Pesquisa:

Conforme apresentado no parecer CEP n. 1.059.024, postado em 12/05/2015

Consideracoes sobre os Termos de apresentacao obrigatoria:
Nao se aplica.
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Recomendagdes:

Nao se aplica

Conclusoes ou Pendéncias e Lista de Inadequacoes:

1. Como o estudo principal estd em fase de apreciag¢ao ética,ndao existem dados que sustentam a
possibilidade de realizacdo de um estudo de extensao. Também nao cabe o consentimento para o estudo
de extensado nesse momento. Solicita-se a retirada dos textos referente ao estudo de extensdo em todos os
documentos postados, quando pertinente. Caso esse estudo de extensao venha a ocorrer, seu protocolo
precisa ser previamente aprovado pelo sistema CEP/CONEP.

Primeira resposta: em resposta aos questionamentos, foi retirado do TCLE v 11.06.2015 P as citagbes sobre
a fase de extensdo do estudo e adicionalmente o TCLE Fase de Extensio foi substituido pelo “TCLE
Participacao Opcional na Fase de Manutengao do Estudo v 11.06.2015 P1", uma vez que nesta fase nao ha
alteragdes de critérios de inclusdo e exclusao, objetivos, desenho ou mesmao populagdo. No momento de
transic@o para a fase de manuteng&o, os participantes da pesquisa poderao optar por receber a medicacao
através da fase

de manutengao deste estudo clinico ou através do programa de doac¢do de medicagdo pés-estudo. O TCLE
Participagcao Opcional na Fase de Manutengdo do Estudo v 11.06.2015 P1, com e sem alteragdes
marcadas, foi anexado a Plataforma Brasil. Solicitamos que o mesmo seja analisado por esse comité e nos
comprometemos a apresenta-lo aos participantes da pesquisa apenas apos a finalizagdo da primeira fase do
estudo. Adicionalmente, o patrocinador do estudo complementou o texto de sua declaragdo de compromisso
sobre a publicagdo dos dados da pesquisa (“Declaragdo de que os resultados do estudo seréo
publicados”)assegurando seu compromisso de submissado dos resultados preliminares da fase principal do
estudo para

conhecimento desse Comité, tdo logo estejam disponiveis. Em todos os documentos deste projeto, o termo
“extensao” foi alterado para “manutencao”.

Primeira andlise: em relacao a essa pendéncia, consultou-se o arquivo intitulado "Protocolo revisado verséao
01 - 08ago2014, postado em 11/06/2015, onde se |1&: "Os pacientes PODEM (destague nosso) continuar na
fase de manutengdo do estudo ATE QUE O ULTIMO PACIENTE RANDOMIZADO NO ESTUDO
PRINCIPAL COMPLETE O TRATAMENTO POR 16 SEMANAS POS-RANDOMIZAGAO, OU QUANDO A
PASIREOTIDA ESTIVER DISPONIVEL COMERCIALMENTE OU QUANDO UM PROGRAMA DE ACESSO
LOCAL ESTIVER DISPONIVEL COMERCIALMENTE OU QUANDO UM PROGRAMA DE

ACESSO LOCAL ESTIVER DISPONIVEL EM SEUS PAISES (destaque nosso). Pacientes da Dinamarca
recebendo Pasireotida LAR participardo do estudo global (fase principal + fase de manutencao do
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estudo) por no maximo 1 ano. Ao final da fase de manutengao do estudo, todos os pacientes realizardao uma
visita de EOP da fase de manutencao do estudo. Se os pacientes continuarem a receber beneficios clinicos
conforme avaliagdo do investigador, TERAO A OPORTUNIDADE DE RECEBER A PASIREOTIDA
COMERCIALMENTE SE ELA ESTIVER DISPONIVEL OU ATRAVES DE ESTUDO DE SEGUIMENTO, OU
DE UM PROGRAMA DE ACESSO LOCAL SE DISPONIVEL, PARA CONTINUAREM O TRATAMENTO
COM A PASIREOTIDA (destaque nosso). De acordo com a Resolugdo CNS n° 466 de 2012, nos itens
11l.3.de 111.d.1, deve-se assegurar a todos os participantes ao final do estudo, por parte do patrocinador,
ACESSO GRATUITO E POR TEMPO INDETERMINADO (destaque nosso), aos melhores métodos
terapéuticos que se demonstraram eficazes.Diante do exposto, solicita-se que fique bem claro - no projeto -
que os participantes da fase principal que tiverem beneficios clinicos, participando ou ndo da fase de
manutengao, deverao receber a pasireotida por tempo indeterminado, sendo os custos absorvidos pelo
patrocinador. Pendéncia parcialmente atendida

Segunda resposta: Em atendimento a sua solicitagdo, anexamos a Plataforma Brasil, o arquivo
“Declaragdes do Patrocinador v 04.07.2015", com e sem alteracdes marcadas. O texto da “Declaracdo de
acesso ao medicamento ap6s o término do estudo” (pagina 2 de 4) foi alterado conforme segue:

“De acordo com as resolugdes vigentes, a Novartis Biociéncias S.A. assume o compromisso de garantir o
acesso gratuito e por tempo indeterminado ao tratamento do estudo a todos os participantes da pesquisa
que estiverem tendo beneficios ao final de sua participagao individual na fase principal do estudo,
participando ou nao da fase de manutengao do estudo.” Adicionalmente, o patrocinador informa que, por se
tratar de um estudo multicéntrico, internacional, cujo protocolo do estudo clinico foi produzido pela equipe
global do estudo para atender aos diversos paises participante, eles nao estdo autorizados a fazer
alteragdes locais do documento.

Segunda andlise: a versao do documento mencionada na segunda resposta é de 07.07.2015 e nao de

04.07.2015. Porém, o texto corresponde a essa resposta. Pendéncia atendida.

Situacao do Parecer:
Aprovado

Necessita Apreciacdao da CONEP:
Sim
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HOSPITAL UNIVERSITARIO
CLEMENTINO FRAGA FILHO W me
((HUCFF/ UFRJ))

Continuagao do Parecer: 1.145.641

Consideracgdes Finais a critério do CEP:

O presente projeto, seguiu nesta data para analise da CONEP e s6 tem o seu inicio autorizado apés a
aprovacao pela mesma.

RIO DE JANEIRO, 10 de Julho de 2015

Assinado por:

Carlos Alberto Guimaraes
(Coordenador)

Enderego: Rua Prof. Rodolpho Paulo Rococo N°255 Sala 010-46

Bairro: Cidade Universitaria CEP: 21.941.913
UF: RJ Municipio: RIO DE JANEIRO
Telefone: (21)3938-2480 Fax: (21)3938-2481 E-mail: cep@hucff.ufrj.br
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VIL.1.5. Anexo A5- Aprovacdo Comité de Etica em Pesquisa
Estudo CSOM230B2412

HOSPITAL UNIVERSITARIO
CLEMENTINO FRAGA FILHO me
(HUCFF/ UFRJ))

PARECER CONSUBSTANCIADO DO CEP
DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Protocolo CSOM230B2412 - "Protocolo aberto, multicéntrico, de roll-over do
pasireotida para os pacientes que concluiram um estudo anterior com pasireotida
patrocinado pela Novartis e o investigador considera que continuarao se beneficiando
do tratamento com pasireotida”.

Pesquisador: Mbnica Roberto Gadelha

Area Tematica: Pesquisas com coordenagao e/ou patrocinio originados fora do Brasil, excetuadas aquelas
com copatrocinio do Governo Brasileiro;

Versdo: 1

CAAE: 39228014.7.2007.5257

Instituicdo Proponente: UNIVERSIDADE FEDERAL DO RIO DE JANEIRO
Patrocinador Principal: NOVARTIS BIOCIENCIAS SA

DADOS DO PARECER

Nuimero do Parecer: 1.242.003

Apresentacéo do Projeto:
Protocolo 222-15 do grupo I. O centro n. é a FM_USP

Objetivo da Pesquisa:
Ver Lista de Inadequagdes

Avaliacdo dos Riscos e Beneficios:
Ver Lista de Inadequagdes

Comentaérios e Consideracdes sobre a Pesquisa:
Ver Lista de Inadequagdes

Consideracoes sobre os Termos de apresentacdo obrigatdria:
Ver Lista de Inadequagdes

Recomendagdes:
Nenhuma

Conclusdes ou Pendéncias e Lista de Inadequacdes:
1. O arquivo intitulado "CONEP_Aprovacgao_Protocolos incluidos no estudo CSOM230B2412_pdf",

Enderego: Rua Prof. Rodolpho Paulo Rocco N°255 Sala 01D-46

Bairro: Cidade Universitaria CEP: 21.941-913
UF: RJ Municipio: RIO DE JANEIRO
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Pagina 01 de 06



HOSPITAL UNIVERSITARIO
CLEMENTINO FRAGA FILHO
((HUCFF/ UFRJ))

Continuagio do Parecer: 1.242.003

postado em 09/06/2015, corresponde ao protocolo Protocolo CSOM230B2411. Nao identificamos o parecer
da Conep para o protocolo CSOM230B2412. Solicita-se esclarecimento.

2. O Cronograma precisa ser atualizado.

Consideragoes Finais a critério do CEP:

Diante do exposto, o CEP/HUCFF/FM/UFRJ, de acordo com as atribuigdes definidas na Resolugao CNS n®.
466 de 2012 e na Norma Operacional CNS n°. 001 de 2013, item 2.2.e, se manifesta por aguardar o
atendimento as questbes acima para emissdo de seu parecer final. As pendéncias devem ser respondidas
exclusivamente pelo pesquisador responsavel no prazo de 30 dias, a partir da data de envio do parecer pelo
CEP. Apds esse prazo o protocolo serd arquivado. Solicita-se ainda que as respostas sejam enviadas, em
documento anexo (carta-resposta), de forma ordenada, conforme os itens das consideragbes deste parecer,

destacando a localizagio das possiveis alteragdes realizadas nos documentos do protocolo, inclusive no

TCLE. Todas essas alteragdes devem constar no Projeto detalhado, feito normalmente em Word, e no
arquivo PB_INFORMAGCOES_BASICAS DO _PROJETO_pdf. Solicita-se que seja ignorada a mensagem,
emitida pela Plataforma Brasil, com o seguinte teor “Favor acessar a Plataforma Brasil para resolugio dessa

pend&ncia, cujo prazo de resposta expira em 60 dias”.

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situacao

Brochura Pesquisa |Brochura do Investigador Ed 14 de 11/11/2014 Aceito
02Jun2014.pdf 10:58:50

Projeto Detalhado / | Protocolo v00 de 21Jan2013 (PT).pdf 11/11/2014 Aceito

Brochura 10:58:58

Investigador

TCLE / Termos de |CSOM230B2412_TCLE 11/11/2014 Aceito

Assentimento / Acompanhamento Gravidez Parceira v 10:59:10

Justificativa de 29.09.2014 P_HCFMUSP.pdf

Auséncia

TCLE / Termos de  |CSOM230B2412_TCLE Principal v 11/11/2014 Aceito

Assentimento / 29.09.2014 P_HCFMUSP.pdf 10:59:17

Justificativa de

Auséncia

Declaracao do CSOM230B2412_Declaracgdes do 11/11/2014 Aceito

Endereco: Rua Prof. Rodolpho Paulo Rocco N°255 Sala 01D-46

Bairro: Cidade Universitaria CEP: 21.941-913

UF: RJ Municipio: RIO DE JANEIRO

Telefone: (21)3938-2480 Fax: (21)3938-2481 E-mail: cep@hucff.ufrj.br
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HOSPITAL UNIVERSITARIO
CLEMENTINO FRAGA FILHO

((HUCFF/ UFRJ))
Continuagao do Parecer: 1.242.003
Patrocinador Patrocinador_29Set2014.doc 10:59:30 Aceito
Declaragao do CSOM230B2412_Declaragoes do 11/11/2014 Aceito
Patrocinador Patrocinador 29Set2014.pdf 10:59:41
Outros Carta Aprovagao Pais de Origem.pdf 11/11/2014 Aceito
11:00:12
Outros Cert Seguro_validade abr2014.pdf 11/11/2014 Aceito
11:01:20
Outros CartaCompromissoContratoF FM.pdf 11/11/2014 Aceito
11:02:26
Outros CartaSubmissaoProtocolo.pdf 11/11/2014 Aceito
11:02:35
Declaragao de Declaragaolnfraestrutura.pdf 11/11/2014 Aceito
Instituicao e 11:02:46
Infraestrutura
Outros ListaEquipe.pdf 11/11/2014 Aceito
11:02:55
Declaragao de Parecerinvestigador.pdf 11/11/2014 Aceito
Pesquisadores 11:03:14
TCLE / Termos de | ProcessoObtengaoTCLE.pdf 11/11/2014 Aceito
Assentimento / 11:03:41
Justificativa de
Auséncia
Outros SubmissaoDisciplina.pdf 11/11/2014 Aceito
11:03:49
Declaragao de TermoCompromissoResolucdes.pdf 11/11/2014 Aceito
Pesquisadores 11:04:06
Brochura Pesquisa |Brochura do Investigador Ed 14 de 13/11/2014 Aceito
02Jun2014.doc 09:11:30
Projeto Detalhado / |Protocolo v0O de 21Jan2013 (PT).doc 13/11/2014 Aceito
Brochura 09:12:01
Investigador
Outros CSOM230B2412_Carta Aprovagao Pais| 13/11/2014 Aceito
de Origem.doc 09:12:45
Outros Solicitagao de Avaliagcao Antecipada.pdf | 26/11/2014 Aceito
09:48:21
Informacgoes Basicas| PB_INFORMACOES_BASICAS DO_P | 26/11/2014 Aceito
do Projeto ROJETO 416325.pdf 09:48:48
Outros PB_XML_INTERFACE_REBEC.xml 26/11/2014 |Camila do Couto Aceito
09:48:48 | Justo Zillo
Outros CadastroOnline.pdf 28/11/2014 Aceito
09:14:03
Informacgdes Basicas| PB_INFORMACOES_BASICAS _DO_P | 28/11/2014 Aceito
do Projeto ROJETO 416325.pdf 09:14:27
Outros PB_XML_INTERFACE_REBEC.xml 28/11/2014 | Camila do Couto Aceito
09:14:28 | Justo Zillo
TCLE / Termos de |CSOM230B2412_TCLE Principal v 09/06/2015 Aceito
Assentimento / 17.05.2015 P_ HCFMUSP (com 11:13:06
Endereco: Rua Prof. Rodolpho Paulo Rocco N°255 Sala 01D-46
Bairro: Cidade Universitaria CEP: 21.941-913
UF: RJ Municipio: RIO DE JANEIRO
Telefone: (21)3938-2480 Fax: (21)3938-2481 E-mail: cep@hucff.ufrj.br
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HOSPITAL UNIVERSITARIO
CLEMENTINO FRAGA FILHO
((HUCFF/ UFRJ))

Continuagio do Parecer: 1.242.003

Qe

mo

Justificativa de alteracoes marcadas).pdf 09/06/2015 Aceito
Auséncia 11:13:06
TCLE/Termos de |CSOM230B2412_TCLE Principal v 09/06/2015 Aceito
Assentimento / 17.05.2015 P_HCFMUSP.pdf 11:14:17
Justificativa de
Auséncia
Declaracao do CSOM230B2412_Declaragoes do 09/06/2015 Aceito
Patrocinador Patrocinador_17Mai2015 (com 11:14:47
alteracdes marcadas).pdf
Declaragao do CS0OM230B2412_Declaragbes do 09/06/2015 Aceito
Patrocinador Patrocinador_17Mai2015_assinadas.pdf 11:156:05
QOrgamento CSOM230B2412_Orgamento_Pas_LAR | 09/06/2015 Aceito
SC v 17Mai2015 CEP.pdf 11:158:27
QOutros CONEP_Aprovagao_Protocolos 09/06/2015 Aceito
incluidos no estudo CSOM230B2412.pdff  11:16:31
Outros CSOM230B2412_PB_Parecer 16/06/2015 Aceito
CONEP_1049705_17Mai2015_Pendénc| 11:29:02
ia_Resposta_15Jun2015.pdf
Informagbes Basicas| PB_INFORMACOES_BASICAS_DO_P | 16/06/2015 Aceito
do Projeto ROJETO 416325.pdf 12:08:26
Outros PB_XML_INTERFACE_REBEC.xml 16/06/2015 |Marcello Delano Aceito
12:08:28 | Bronstein
Outros CSOM230B2412_PB_Parecer 17/06/2015 Aceito
CONEP_1049705_17Mai2015_Pendénc| 07:31:51
ia_Resposta_15Jun2015.docx
Informagbes Basicas| PB_INFORMACOES_BASICAS DO P | 17/06/2015 Aceito
do Projeto ROJETO 416325.pdf 07:33:07
Outros PB_XML_INTERFACE_REBEC.xml 17/06/2015 | Olivia Aparecida de Aceito
07:33:08 |Medeiros Amaral
Loureiro
Qutros Submissao_CEP_carta_de_encaminha 19/08/2015 | Ménica Roberto Aceito
mento_word_sem _assinatura.doc 14:05:29 | Gadelha
Outros Submissao_CEP_Carta_de_encaminha | 19/08/2015 [Mbnica Roberto Aceito
mento.pdf 14:05:54 | Gadelha
Projeto Detalhado / |Protocolo_do_estudo_versao_00_de 21| 19/08/2015 |Ménica Roberto Aceito
Brochura _01_2013.pdf 14:06:17 |Gadelha
Investigador
Projeto Detalhado / |Brochura_do_Investigador_Ed14_de_02| 19/08/2015 |Ménica Roberto Aceito
Brochura Jun2014 pdf 14:06:51 Gadelha
Investigador
TCLE/Termos de |TCLE_Principal_v_17_05_2015_P_HUC| 19/08/2015 |Ménica Roberto Aceito
Assentimento / FF_UFRJ.pdf 14:08:12 |Gadelha
Justificativa de
Auséncia
TCLE/Termos de |TCLE_Acompanhamento_Gravidez_Par| 19/08/2015 |Ménica Roberto Aceito
Assentimento / ceira v 29 09 2014 P HUCFF UFR.. 14:08:28 | Gadelha

Enderego:

Bairro: Cidade Universitaria
Municipio:
(21)3938-2480

UF: RJ
Telefone:

Rua Prof. Rodolpho Paulo Rocco N®255 Sala 01D-46

CEP: 21.941-913
RIO DE JANEIRO

Fax: (21)3938-2481 E-mail:

cep@huctf.ufrj.br
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HOSPITAL UNIVERSITARIO
Plataoforma
CLEMENTINO FRAGA FILHO “CR&rA
((HUCFF/ UFRJ))
Continuagio do Parecer: 1.242.003
Justificativa de pdf 19/08/2015 |Ménica Roberto Aceito
Auséncia 14:08:28 | Gadelha
Orgamento Orcamento_do_estudo_versao_30_sep | 19/08/2015 [Mbnica Roberto Aceito
2013 Medicacao subcutanea.pdf 14.08:54 [Gadelha
Orgamento Orcamento_do_estudo_versao_30_sep | 19/08/2015 [Mbnica Roberto Aceito
2013_Medicacao_intramuscular.pdf 14:09:09 |Gadelha
Declaragao de Declaracoes_investigador HUCFF_UFR| 19/08/2015 |Ménica Roberto Aceito
Pesquisadores J_versao_17_08_2015_word_sem_assi 14:13:27 |Gadelha
natura.doc
Declaragao de Declaracoes_investigador HUCFF_UFR| 19/08/2015 |Ménica Roberto Aceito
Pesquisadores J_versao_17_08_2015_PDF_com_assin| 14:14:41 |Gadelha
atura.pdf
Declaragao de Declaracao_do_chefe_de_servico_word | 19/08/2015 |Ménica Roberto Aceito
Pesquisadores sem assinatura.doc 14:17:31 Gadelha
Declaragao de Declaracao_do_chefe_de_servico PDF | 19/08/2015 |Monica Roberto Aceito
Pesquisadores Assinada.pdf 14:18:08 | Gadelha
Declaragao de Declaracao_Instituicao_coparticipante_w|] 19/08/2015 |Ménica Roberto Aceito
Instituicao e ord_sem_assinatura.doc 14:19:23 | Gadelha
Infraestrutura
Declaragao de Declaracao_Instituicao_coparticipante_P| 19/08/2015 |Ménica Roberto Aceito
Instituicéo e DF_assinada.pdf 14:20:21 |Gadelha
Infraestrutura
Folha de Rosto Folha_de_rosto.pdf 19/08/2015 |Ménica Roberto Aceito
14.03:59 [Gadelha
Declaragao de Declaracao_de_infra_estrutura_da_instit] 19/08/2015 |Ménica Roberto Aceito
Instituicéo e uicao_PDF_assinada.pdf 14:34:27 |Gadelha
utura
Declaragao de Declaracao_de_Infra_estrutura_instituic | 19/08/2015 |Ménica Roberto Aceito
Instituicéo e ao_word_sem_assinatura.doc 14:35:45 |Gadelha
Infraestrutura
Outros comprovante_de_pagamento_taxa_HUC| 19/08/2015 [Mbnica Roberto Aceito
FF_UFRJ.pdf 14:69:12 | Gadelha
Outros Nota_fiscal_taxa_ HUCFF_UFRJ.pdf 19/08/2015 |Ménica Roberto Aceito
15:11:13 | Gadelha
Outros Lista_de_documentos_anexados.doc 19/08/2015 |Ménica Roberto Aceito
15:12:37 [Gadelha
TCLE/Termos de |TCLE_Principal_versao_17_05_2015_P| 19/08/2015 |Ménica Roberto Aceito
Assentimento / _HUCFF_UFRJ.pdf 15:17:39 | Gadelha
Justificativa de
Auséncia
Declaragao do Declaracoes_do_Patrocinador_do_estud| 19/08/2015 |Ménica Roberto Aceito
Patrocinador 0 versao 29 Set 2014.pdf 15:19:09 [Gadelha
Informagdes Basicas| PB_INFORMACOES_BASICAS DO _P | 19/08/2015 Aceito
do Projeto ROJETO 546477 pdf 15:25:34
Situacao do Parecer:
Pendente
Enderego: Rua Prof. Rodolpho Paulo Rocco N°255 Sala 01D-46
Bairro: Cidade Universitaria CEP: 21.941-913
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Telefone: (21)3938-2480 Fax: (21)3938-2481 E-mail: cep@hucff.ufrj.br

Pagina 05 de 06



HOSPITAL UNIVERSITARIO
CLEMENTINO FRAGA FILHO
((HUCFF/ UFRJ))

Continuagdo do Parecer: 1.242.003

Necessita Apreciacao da CONEP:
Nao

RIO DE JANEIROQ, 23 de Setembro de 2015

Assinado por:
Carlos Alberto Guimaraes
(Coordenador)
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VII.2. Anexos B - Outras publicag6es no periodo do doutorado

VII.2.1. Anexo B.1 - Machine Learning-based Prediction Model for Treatment

of Acromegaly with First-generation Somatostatin Receptor Ligands

=
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Abstract

Context: Artificial intelligence (Al), in particular machine learning (ML), may be used to
deeply analyze biomarkers of response to first-generation somatostatin receptor ligands
(fg-SRLs) in the treatment of acromegaly.

Objective: To develop a prediction model of therapeutic response of acromegaly to
fg-SRL.

Methods: Patients with acromegaly not cured by primary surgical treatment and who
had adjuvant therapy with fg-SRL for at least 6 months after surgery were included.
Patients were considered controlled if they presented growth hormone (GH) <1.0 ng/
mL and normal age-adjusted insulin-like growth factor (IGF)-I levels. Six Al models were
evaluated: logistic regression, k-nearest neighbor classifier, support vector machine,
gradient-boosted classifier, random forest, and multilayer perceptron. The features
included in the analysis were age at diagnosis, sex, GH, and IGF-l levels at diagnosis
and at pretreatment, somatostatin receptor subtype 2 and 5 (SST2 and SST5) protein
expression and cytokeratin granulation pattern (GP).

Results: A total of 153 patients were analyzed. Controlled patients were older (P=.002),
had lower GH at diagnosis (P=.01), had lower pretreatment GH and IGF-I (P<.001),
and more frequently harbored tumors that were densely granulated (P=.014) or highly
expressed SST2 (P<.001).The model that performed best was the support vector machine
with the features S5T2, S5T5, GP, sex, age, and pretreatment GH and IGF-I levels. It had
an accuracy of 86.3%, positive predictive value of 83.3% and negative predictive value
of 875%.

Conclusion: We developed a ML-based prediction model with high accuracy that has the
potential to improve medical management of acromegaly, optimize biochemical control,
decrease long-term morbidities and mortality, and reduce health services costs.

Key Words: acromegaly, machine learning, biomarker, prediction model, precision medicine, somatostatin receptor,
somatostatin receptor ligands

Acromegaly treatment may involve surgical, medical,
and/or radiation therapies, bur a significant number of
patients are not biochemically controlled even with a
multimodal approach (1). A recent study evaluated sev-
eral National Acromegaly Registries and found a median
control rate of 61% (range 37-76%) (2). Surgery was
the most common treatment in all series, but its success
rates have not changed over time despite improvement in

surgical techniques. The use of radiotherapy has progres-
sively decreased, mainly due to the increasing availability
of medical treatment (2). In turn, the increase in medical
therapy use has led to higher biochemical control rates
over time (2). Nevertheless, in the German Acromegaly
Register, roughly one-fourth of medically treated pa-
tients had insulin-like growth factor (IGF)-I levels
above the upper limit of normal (ULN) (3). Therefore,
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improvement in medical therapy is the key to promoting
higher biochemical control rates among patients with
acromegaly.

This improvement may be achieved by the development
ﬂ{ drugs or new fﬂrmulatiﬂﬂs ﬂf a\'ailablf drugs, Euf}l as
pasireotide or octreotide oral formulation (4, 5). Another
option is a more rational use of available drugs, which is
the main purpose of what is called precision medicine (6).
It involves the use of biomarkers and models that allow us
to distinguish good vs poor responders to a given therapy,
improving therapeutic outcomes, reducing costs, and min-
imizing adverse effects (6, 7). The concept of precision
medicine for acromegaly management has been increas-
ingly discussed (6, 8-13).

First-generation somatostatin receptor ligands (fg-SRLs)
are the mainstay of acromegaly medical treatment, but con-
trol rates with this class of medication are approximately
40% (14). Diverse factors have been investigated as pos-
sible biomarkers of biochemical response/control to fg-SRL
in acromegaly (15, 16). Mostly, they have been individu-
ally evaluated in small series. The combined use of different
biomarkers might enhance their accuracy to predict bio-
chemical response to fg-SRL. Artificial intelligence (Al),
more specifically machine learning (ML), is a useful tool to
study the impact of different biomarkers on the therapeutic
response simultaneously and to design accurate prediction
models (17).

The purpose of this study was to develop a prediction
model of therapeutic response to fg-SRL in acromegaly
based on several biomarkers, with consequent optimization
of acromegaly management.

Material and Methods

This was a national multicenter study including 16 Brazilian
reference centers specializing in the treatment of pitu-
itary pathologies. The study was registered at Plataforma
Brasil (67507417.7.1001.5257), approved by individual
Institutional Review Boards/Ethics Committee at each
center, and conducted in accordance with the Declaration
of Helsinki. Patients signed informed consent prior to
study entry.

Inclusion Criteria

Inclusion criteria consisted of (1) laboratory and histo-
pathological diagnosis of acromegaly; (2) surgical resection
of the growth hormone (GH)-secreting pituitary adenoma
and availability of formalin-fixed paraffin embedded tissue
for immunohistochemical analysis; and (3) treatment
with long-acting fg-SRL (octreotide long actin release or
lanreotide autogel) for at least 6 months after surgery at an

appropriate dose, with pre- and posttherapy biochemical
data available.

Exclusion Criteria

Patients were not included in the study if they were treated
with SRL, a dopamine agonist, pegvisomant, or radio-
therapy prior to surgery.

Data Collection

Demographic (age at diagnosis and sex) and laboratory
(GH and IGF-I levels at diagnosis, before, and after med-
ical treatment) data were collected.

Definition of Treatment Response

GH and IGF-I levels were analyzed after at least 6 months
of treatment with the maximum necessary fg-SRL dose.
Biochemical control was defined as GH <1.0 ng/mL and
normal age-adjusted IGF-I (18). GH and IGF-I were meas-
ured locally. GH was evaluared as a single random measure-
ment and is expressed in absolute values. IGF-I is expressed
in relation to its ULN (ie, xULN = absolute IGF-I level div-
ided by the age-adjusted ULN of the reference range).

Immunochistochemistry

All participant centers provided paraffin blocks, or alterna-
tively pathology slides, for immunohistochemical analysis
at the central laboratory (Neuropathology and Molecular
Genetics Laboratory—Instituto Estadual do Cérebro Paulo
Niemeyer), where all the procedures were performed.
Before immunohistochemistry (IHC), a hematoxylin-eosin
slide was analyzed by an experienced neuropathologist
(A.H.C.) to evaluate if the sample was appropriate for in-
clusion in the study. IHC was performed using monoclonal
antibodies against SST2 (UMB-1), SST5 (UMB-4), and
CAMS5.2 as previously described (19).

SST2  and SSTS  were
immunoreactivity score, as previously described, and high

evaluated using the

expression was defined as an immunoreactivity score >5
(20). Tumors were classified according to cytokeratin
granulation pattern (GP) as previously described (21). The
samples were analyzed by 2 observers (A.-H.C. and L.E.W.)
blinded to biochemical response data, and discordant re-
sults were evaluated by a third observer (L.C.).

Statistical Analysis

Demographic, laboratory, and immunohistochemical data
are summarized by descriptive statistics adequate to the
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variable type. The number of valid observations (n), me-
dian, and range (maximal and minimum values) were used
to summarize numerical variables. Frequency and per-
centage are given for categorical variables.

Bivariate analysis with Mann-Whitney test for numer-
ical variables and chi-squared test for caregorical variables
was performed to study individual associations of evalu-
ated factors with biochemical control on fg-SRL treatment.

Differences were taken to be statistically significant at
P < .05,

Machine Learning

Training and test sets

In order to apply ML algorithms, the dataset was split
into a training set and a test set (4:1). Data were ran-
domly split, and after each split, it was checked if there
was a statistically significant difference in feature values
between the training and test sets. The P value for each
feature was =.05, so the daraset could be used for the fol-
lowing steps. The training set was used to evaluate per-
formance and to fine-tune the models, and afterwards,
the test ser was used to validate the performance of the
resulting models.

Missing data handling

Three different data imputation methods were tested to
handle missing values (1): complete case analysis (CCA),
where only patients who had all evaluated fearures were
included in the analysis (2); single imputation by filling
missing values with the respective training ser median
or mean for each feature; and (3) k-nearest neighbor
(KNN), a ML algorithm that was used to estimate
missing values (22).

Training and evaluation

Six models were evaluated on the training set: logistic re-
gression (LogReg), KNN classifier (for prediction of bio-
chemical control, KNNc), support vector machine (SVM),
gradient-boosted decision trees (GBs), random forest
(RF), and multilayer perceptron (MLP). Parameter tuning
for each model was performed using GridSearch. Model
performance was evaluated using 5-fold stratified cross-
validation (CV); in this way, the training set was divided
into 5 subsets, and the models were trained 5 times: each
of those sets was used as a validation set once, the other 4
sets being used as training sets. The results are expressed as
mean area under the receiver operating characteristic curve
(AUROC) along with the validation SD. The imputation
methods were applied within each training subset of the
CV and only then used to transform the respective valid-
ation set; in this way, data leakage was avoided. If there

was no initial benefit from the data imputation methods,
they were not used for further analysis.

The features included were age (age at diagnosis), sex, GH
at diagnosis (GHd), pretreatment GH (pGH), IGF-I at diag-
nosis (IGF-Id), pretreatment IGF-I (pIGF-I), SST2, 55T5, and
GP. The effect of reducing the number of initial features on
model performance was tested by removing a feature at a time
and evaluating the resulting CV AUROC score of the subset
of features (number of features on subsets = n_features — 1).
The subset of features that led to a higher score was used, and
the process was repeated with another feature removal until
there was only 1 feature left. The feature set that yielded the
best result for each model was used for performance evalu-
ation on the test set. Final models were compared regarding
accuracy, sensitivity, specificity, positive predictive value (PPV)
and negative predictive value (NPV). This process was per-
f()ml[‘d to prfdi[‘[ 2 Clas;fs: mﬂtrﬂnfd :]l'ld LIrlCD]'lIl'()“Ed P:]—
tients. All analyses were performed using Python version 3.6
and the scikit-learn module.

Results

General Characteristics, Immunohistochemical
Profiling, and Treatment Response Data

We received samples from 202 patients. After histopatho-
logical examination, 49 (24%) samples were excluded due
to poor quality, resulting in a total of 153 patients included
in the final analysis. Population characteristics are pre-
sented in Table 1.

Table 1. General characteristics, immunohistochemical
profiling and treatment response data

Data (n) Results
Female/male (n = 153) 88/65
Age at diagnosis {n = 153) 42 years (22-74)
Macroadenomas (n = 153) 96%
At diagnosis

GH (n = 145) 55 pg/L (1.1-611)

IGE-I (n = 143) 3.7 % ULN (1.3-11.6)
Before trearment with fg-SRL
GH (n=143) 12 pg/L (0.1-209)
IGE-I (n = 147) 2.8 x ULN (1.2-6.7)
Densely granulated (n = 141) 72 (51%)
High SS8T2 expression (n = 149) 112 (75%)
High S5T35 expression (n = 147) 82 (56%)
Biochemical control (n = 153) 52 (34%)

Abbreviations: GH, growth hormone; IGF-L, insulin like growth factor type I;
=ULN, times the upper limit of normal; fig-SRL, first generation somatostatin
receptor ligand; S8T2, somatostatin receptor subtype 2; SST3, somatostatin
receptor subtype 5.
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Predictors of Biochemical Control

The female/male ratio was similar between uncontrolled
and controlled patients, but the latter group was signifi-
cantly older (46 vs 39 years; P = .002) and had lower me-
dian GHd (20.7 pg/L vs 28.6 pg/L, P =.01) but similar
IGF-1d. Before fg-SRL initiation, both pGH (2.4 pg/L vs
6.4 pg/L) and pIGF-I levels (1.9 x ULN vs 3.0 x ULN) were
lower in controlled patients (P < .001 for both).

Patients with densely granulated tumors were more
likely to achieve biochemical control than those with
sparsely granulated adenomas (46% vs 26%; P =.014).
Disease control was also higher in patients expressing high
levels of SST2 than in those with low SST2 (43% vs 8%;
P < .001). High SST2 expression predicted biochemical
control with 94% sensitivity but low specificity (35%).
PPV was 43% and NPV was 92%. Overall accuracy of
the test was 55%. In contrast, control rates were similar
between patients with high and low SST5 expression.

The findings related to predictors of biochemical control
in response to fg-SRL are summarized in Table 2.

Prediction of Biochemical Control Using Machine
Learning Models

The dataset used for training predictive ML models con-
sisted of 153 patients who were included in the study, who
were randomly split into training and test sets (4:1 ratio)
until there was no significant difference between features
from both sets. The descriptive statistics of the training
and test sets used to train and evaluate ML models of bio-
chemical control are presented in Fig. 1. Before applying
the KNN imputation method, since there was no standard
parameter that could fit all problems, the performance of
the models was evaluated using varying numbers of nearest
neighbors (n_neighbors: 2-20) combined with 2 different
weight functions (uniform or distance), and the best set of
parameters for each model was used (Fig. 2). The testing
of data imputation methods demonstrated that there was
a higher mean AUROC for 5§ out of 6 models evaluated
when the CCA approach was used, but there was also a
higher CV SD. The sixth model was the KNNc model, for
which the use of the KNN imputation method yielded a
higher mean AUROC than the CCA method did. KNN im-
putation was superior to single imputation approaches for
all models except the LogReg model (Fig. 1). Therefore, the
CCA method and KNN imputation were used.

Under the CCA approach, the training set was used
for hyperparameter tuning using a grid search with 5-fold
CV for the 6 ML models investigated in this study with
all 9 available features. The best accuracy/AUROC scores
obrained for each model were LogReg = 0.747 = 0.061/0.7

Table 2. Predictors of biochemical control

Varables Controlled Uncontrolled P
value
Gender F:M (%) 61:39 S6:44 728
Age (years) 46 (23-69) 39(22-74) 002
At diagnosis
GH ( pg/L) 20.7(1.1-174) 28.6 (1.4-611) .01
IGE-I (xULN) 3.2(1.3-11.6) 3.6 (1.5-7.8) .185
Before treatment with fg-SRL
GH ( pg/L) 2.4(0.1-16) 6.4 (1.0-209) <.001
IGE-1 (xULN) 1.9 (1.2-5.2) 3.0 (1.4-6.7) <001
Granulation pattern .01
Densely (%) 46 54
Sparsely (%) 26 74
SST2 expression <.001
High (%) 43 57
Low (%) 8 92
SSTS expression 493
High (%) 33 67
Low (%) 38 62

Statistically significant P values are reported in bold letters.

Abbreviations: F, female; M, male; GH, growth hormone; IGF-1, insulin like
growth factor type I; xULN, times the upper limit of normal; $5T2, somato-
statin receptor subtype 2; S5T'5, somatostatin receptor subtype 5.

18 = 0.078, KNNc = 0.642 = 0.084/0.592 = 0.089, SVM =
0.758 = 0.054/0.728 = 0.067, GB =0.789 = 0.047/0.756 =
0.049, RF=0.811 = 0.071/0.796 = 0.063, and MLP =0.
758 = 0.054/0.740 = 0.061 (Fig. 2A). Under KNN imput-
ation, a grid search was performed for 5 models; SVM was
not included since it responded poorly with this method.
The best accuracy/AUROC scores obtained for each model
were LogReg =0.674 = 0.054/0.718 = 0.077, KNNc=0.
746 = 0.064/0.702 = 0.083, GB=0.746 = 0.053/0.719 =
0.091, RF=0.775 = 0.064/0.752 = 0.072, and MLP =0.
651 = 0.093/0.688 = 0.053 (Fig. 2B). The parameters that
were used to achieve the best performance with each model
are presented elsewhere (23). RF and GB were the best-
performing candidates on this dataset, but the performance
of all models was further evaluared by varying the number
of features selected for the analysis.

After evaluating the performance of each model during
feature selection with the CCA method, the best-performing
models were the SVM (AUROC = 0.824 « 0.024) with
3 features (SST2, age, pIGF-I) followed by the SVM
(AUROC = 0.808 = 0.0.067 ) with 7 features(SST2,55T5,GP,
sex, age, pGH, pIGF-1), and RF (AUROC = 0.803 = 0.055)
with 7 features (SST2, SST5, sex, age, IGF-Id, pGH, pIGF-I)
(Fig. 3). These 3 models were further evaluated on the test
set, and they performed as follows: SVM with 3 features,
accuracy = 81.8%/sensitivity = 71.4 %/specificity = 86.6%/
PPV = 71.4%/NPV = 86.6%; SVM with 7 features, ac-
curacy = 86.3 %/sensitivity = 71.4%/specificity = 93.3%/
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PPV = 83.3%/NPV = 87.5%; and RF with 7 features, ac-
curacy = 72.7 %/sensitivity = 73.3%/specificity = 73.3%/
PPV = 55.5%/NPV = 84.6%. Given these results, the SVM
with 7 features was shown to be the best model to predict
biochemical control, followed by the SVM with 3 features.
The ML-trained prediction model is available at https://
github.com/ieclabgen/AcroBC.

With KNN imputation, the best-performing models were
RF (AUROC = 0.769 = 0.071) with 3 features (SST2, pGH
and pIGF-I), followed by RF (AUROC =0.763 = 0.042)

A KNN Median Mean cca
Models | Mean StdD | Mean StdD | Mean StdD | Mean StdD
GB 0.692 0089 | 0.614 0.100 | 0.653 0.087 | 0.770  0.147
KNNe | 0.681 0.084 | 0.625 0.071 | 0.609 0065 | 0.621 0.040
LogReg | 0.620 0.051 | 0.631 0.060 | 0.625 0.054 | 0.717 | 0.124
RF 0.669 0083 | 0.646 | 0.084 | 0.641 0.047 | 0.800 0.172
SVM 0.500 0.000 | 0.500 0.000 | 0.500 0000 |0.726 0.128
MLP 0.658 0024 | 0.563 | 0.064 | 0.637 0030 | 0.735 0174

B
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Figure 1. Effect of imputation method on machine learning model per-
formance. (A} Summary of the performance of each model when dif-
ferent imputation methods are applied. (B} Graphical representation of
A.Values are expressed as mean and SD of the area under the receiving
operating characteristic curve (AUROC). CCA, complete case analysis;
KNN, k nearest neighber/ GB, gradient-boosted decision tree; KNNc,
KNN classifier; LogReq, logistic regression; RF, random forest; SVM,

support vector machine; MLF, multilayer perceptron.

with 6 features (SST2, SSTS, age, GHd, pGH, pIGF-I)
(Fig. 4). These 2 models were further evaluated on the
held-our rtest set, with performance results as follows: RF
with 3 features, accuracy = 74.2%/sensitivity = 60%/spe-
cificity = 80.9%/PPV = 60.0%/NPV = 80.9%; and RF
with 6 features, accuracy = 64.5%/sensitivity = 50.0%/
specificity = 71.4%/PPV = 45 4%/NPV = 75.0%.

Discussion

Acromegaly medical management requires life-long
treatment with high costs, which varies in Brazil from
US§7195.00 to US$15 970.00 per patient per year (24).
Therefore, more rational drug prescription would have a
huge impact on the already elevated costs of acromegaly
management, which is especially relevant in developing
countries. Moreover, quality of life is significantly impaired
in patients with acromegaly (25). The effects of this lifelong
treatment as well as biochemical control on the quality of
life of patients with acromegaly are inconclusive, but the
use of long-acting SRL seems to negatively affect quality
of life (25). On the other hand, a systematic review and
meta-analysis has shown that adjuvant medical therapy
associated with better disease control was responsible for
normalizing mortality rates in patients with acromegaly in
recent years (26). Likewise, disease control improves estab-
lished comorbidities and prevents the development of new
comorbidities (25). Therefore, a patient-directed therapy
choice (personalized treatment), with higher chances of
disease control, would help significantly reduce treatment
costs, acromegaly mortality, and the frequency of long-term
morbidities associated with uncontrolled disease and would
avoid the unnecessary use of drugs with negative effects on
quality of life. In this context, interest in precision medi-

cine applied to acromegaly treatment has been increasing

S AUROC
B Accuracy

A CCA B KNN imputation

08 1 & %,E 08

NERTE LR MELREREIRANF
e & . PR & f; IR

Figure 2. Machine learning model performance after hyperparameter tuning. (A} Highest accuracy and area under the receiving operating character-
istic curve (AUROC) for each model after grid search with CCA (GB =0.789 £ 0.047/0.756 = 0.049, KNNc = 0.642 + 0.084/0.592 £ 0.089, LogReg = 0.747
+0.061/0.718 + 0.078, RF = 0.811 £ 0.071/0.796 + 0.063, SVM = 0.758 + 0.054/0.728 = 0.067, and MLP = 0.758 + 0.054/0.740 £ 0.061). (B) Highest accuracy
and AUROC for each model after grid search with KNN imputation (GB = 0.746 + 0.053/0.719 £ 0.091, KNNc = 0.746 = 0.064/0.702 + 0.083, LogReg = 0.
674 = 0.054/0.718 £ 0.077, RF = 0.775 + 0.064/0.752 + 0.072 and MLP = 0.651 + 0.093/0.688 + 0.053).
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A Model |n_features| Features | Mean | st contrast, we did not observe an association between sex and
g8 ’ [GP',"SSTZ', Sex, 'Age', 'GHd, pGH’, PIGF-1] 10.788 | 0.054 biochemical control, which has been previously suggested
KNNc & [S5T5, 'Sex’, "Age’, IGF-1d", 'pGH’, 'PIGF-1] 0.735 | 0.085 N N . . . -
LogRes| 5 [GP''SSTS, ‘Sex, ‘Age’, 'pGH] 0.745 | 0.021 (27). Biochemical control rate was higher in patients with
RF T |[SST2,'S5TS 'Sex’ ‘Age’, 1GF-14", 'pGH" 'pIGF-11| 0.603 | 0.055 densely granulated adenomas (16, 21). Finally, as expected,
SVM 3 [S8TZ. ‘Age', pIGF-1] 0.624 | 0.024 . . . . . .
MLP 2 [IGF-Ad, pGH] 0746 0.127 biochemical control in patients harboring tumors with low

B 104 SST2 expression was much less frequent than in those with

AUROC

bttt
4

4 -] (]
n_Features

Figure 3. Model performance with number-of-feature reduction under
CCA (A) Summary of the number of features that achieved the best
performance for each model. (B) Resulting performance for each model
after each round of feature removal. Values are expressed as mean
and SD of the area under the receiving operating characteristic curve
(AUROC). GB = gradient-boosted decision trees; KNNc, KNN classifier;
LogReq, logistic regression; RF= random forest; SVM, support vector
machine; MLP. multilayer perceptron.

A Model |n_features| Features | Mean| staD
GB 4 [SST2, SSTS, Age’, 'pGH] 0.749(0.037
KNNe 7 [SSTZ,'SSTS, "Sex’, "Age’, 'GHd', IGF-1d', pGH | 0.708 | 0.075
LogRes| 5 [Sex, Age', pGH., BIGF-1] 0.751|0.070
RF 3 [SSTZ, pGH. ‘BIGF-1] 0.769|0.071
MLP 5 [GP', 'S5T5. ‘Age’, PG, PIGF-11] 0.695(0.069

B 10q

AUROC

T T — T
1 2 3 4 5 B 7 8 9
n_Features

Figure 4. Model performance with number of feature reduction using
KNN imputation. {&) Summary of the number of features that achieved
the best performance for each model. (B) Resulting performance for
each model after each round of feature removal. Values are expressed
as mean and SD of the area under the receiving operating characteristic
curve (AUROC). GB, gradient-boosted decision trees; KNNc, KNN clas-
sifier; LogReg, logistic regression; RF= random forest; MLF, multilayer
perceptron.

in recent years, which can be shown by several articles on
the subject (6, 8-13).

In this study, we have confirmed previous data showing
that age has a strong impact on disease control during
fg-SRL therapy, with older patients presenting a higher
chance of attaining normal GH and IGF-I levels (16). In

high expression. 5§T2 expression is the most recognized
biomarker of response to fg-SRL (20, 28-35). An absent or
weak SST2 expression is the main explanation for the bio-
chemical resistance to fg-SRL, since these drugs exert their
effect mainly through this receptor subtype (16). However,
the presence of the receptor does not guarantee a biochem-
ical response, which can be evidenced by the low PPV
found in this study (43%). SSTS expression was not asso-
ciated with the response to medical therapy in this cohort,
similar to what has been demonstrated in other studies (29,
35). It is important to note that truncated S5T5 variants,
which were shown to confer resistance to treatment with
fg-SRL, were not evaluated (36). In a multivariate ana-
Iysis including all the aforementioned parameters, age at
diagnosis, premedical trearment GH, premedical treatment
IGF-1, and high SST2 expression were determinants of bio-
chemical control (data not shown). Also, densely granu-
lated tumors exhibited higher SST2 expression (data not
shown), indicaring thart this may be the explanartion for the
higher control rates found in densely granulated tumors.
Al is an important tool in the evolution of medicine to-
wards personalized treatment, in opposition to a trial-and-
error approach, which is the main approach used today.
This technique has been used for the evaluation of sellar
disorders, including pituitary neoplasms, acromegaly,
Cushing’s disease, craniopharyngioma, and GH deficiency
(37). Particularly in acromegaly, studies have evaluated fa-
cial characteristics to detect patients (38-40), magnetic res-
onance imaging features to identify responders to fg-SRL
treatment (41, 42), and an ML-based model to predict re-
sponse to surgical therapy (43). To the best of our know-
ledge, this is the first study to develop a model to predict
response of patients with acromegaly to fg-SRL treatment.
As mentioned above, most biomarkers of response to
fg-SRL treatment in acromegaly have been evaluated in-
dividually and in small studies, limiting their prediction
capability. Moreover, different patient populations and
methods have been applied in these studies, precluding the
combination of results to optimize their predictive ability.
We evaluated several biomarkers in a large and homoge-
neous cohort of patients with acromegaly who had not
been medically treated before surgery, unlike the majority
of other studies. This is highly important since it has been
demonstrated that treatment with fg-SRL reduces SST2 ex-
pression (35), which would have a direct influence on the
most important biomarker. Additionally, all tumor samples
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were analyzed by an experienced neuropathologist be-
fore inclusion to ensure that only adequate samples were
evaluated.

In this study, for the ML evaluation, we handled missing
data in 3 ways: CCA, median/mean imputation, and KNN
imputation. Before feature selection, the method that
yielded the best results in 5 out of 6 ML models evaluated
was CCA, whereas KNN imputation achieved a better re-
sult when KNNc was used to predict biochemical control.
Moreover, we performed feature selection in all ML models
to identify which feature set would be more adequate for
each model, which was applied with both CCA and KNN
impurtation. In this way, we were assured that the best
model was obtained.

After thorough data processing, the model that best
performed was the SVM with 7 features, which in-
cluded the biomarkers age, sex, pretreatment GH and
IGF-I levels, SST2 and SSTS expression, and GP. It was
able to predict biochemical control with high accuracy
(86.3%), PPV (83.3%), and NPV (87.5%). This model
performed considerably better than SST2 expression
alone, increasing the accuracy from 55% to 86% and the
PPV from 43% to 83%.

Other authors have evaluated biomarkers of response
to medical treatment, developing prediction models or
cluster of patients with different likelihood of response.
Coopmans et al. (44) evaluated several clinical, biochem-
ical and imaging parameters as predictors of response to
fg-SRL and found that baseline IGF-I concentration and
bodyweight were determinants of biochemical response,
with an AUROC of 0.77, a value lower than whar was
found in our study (0.824). Puig-Domingo et al. (11) evalu-
ated several molecular markers of response to fg-SRL using
real-time reverse transcription polymerase chain reaction
and found 55T2, Ki-67, and E-cadherin to be associated
with response to these drugs. E-cadherin had the best dis-
criminatory power, with an AUROC of 0.74, also lower
than ours. Cuevas-Ramos et al. (45) classified patients with
acromegaly in 3 clusters based on several parameters. They
found different probability of disease control among the 3
clusters, being frequent in Type 1 patients and rare in Type
3; however, these odds were not quantified.

All biomarkers included in this prediction model are
already available (demographic data and hormone levels)
or affordable (immunohistochemistry). Therefore, it is a
model that can be readily applied in clinical practice. There
may be a concern that S§T2 expression is not evaluated
in most centers, but it is performed in some referral cen-
ters and centers where it may not be worthwhile to im-
plement this evaluation can easily send material for those
central laboratories. The model obtained is available on the

GitHub repository alongside a simple code to aid in using

it to test new data, as mentioned in the Results secrion.
The trained model expresses the result as a likelihood of
belonging to the controlled or noncontrolled group after
fg-SRL treatment, which could potentially aid physicians
in decision making.

The major strength of the present study was its large
homogeneous cohort of patients with acromegaly from
several reference centers for the treatment of pituitary tu-
mors, with histopathological examination by the same
examiners. Moreover, IHC was performed with a robust
and standardized method that has been previously pub-
lished (19, 46, 47) and whose results were evaluated by 2
blinded examiners. Finally, we employed ML techniques to
improve the accuracy of the prediction model compared
with other models already published, with the advantage
of presenting a percentual likelihood of disease control.
The main limitation of this study is its retrospective na-
ture. Also, combining this model with radiomics could
have increased the model’s performance (48). Although the
number of patients included in this study was indeed large
for acromegaly studies, these results should be validated
in different cohorts, especially in prospective studies. We
believe this study indicates the future horizon of precision
medicine in the management of acromegaly.

In conclusion, we developed an ML-based prediction
model with high accuracy using biomarkers that are rou-
tinely available in all patients (age, hormone levels) or are
affordable (SST2 and CAMS.2 THC). It can improve med-
ical management of acromegaly by helping to make ra-
tional therapy choices, thus reducing acromegaly morbidity
and mortality, the therapeutic burden on patient’s quality
of life and health services costs.
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VII.3. Anexos C - Apresentacfes em congressos

VII.3.1 Anexo C1 — Apresentagao oral — Melhores temas livres

Pasireotide LAR treatment is able to normalize IGF-I levels even in
acromegaly patients completely resistant to first-generation somatostatin

receptor ligands

CATEGORIA: ACROMEGALIA

1414  PASIREOTIDE LAR TREATMENT IS ABLE TO NORMALIZE IGF-I LEVELS EVEN IN ACROMEGALY
PATIENTS COMPLETELY RESISTANT TO FIRST-GENERATION SOMATOSTATIN RECEPTOR LIGANDS

Nelma Veronica Margues Doria da Silva'; Leandro Kasuki Jomori de Pinho'; Mdnica Roberto Gadelha'; Luiz Eduardo Wildemberg'
1. Hospital Universitario Clementino Fraga Filho - Universidade Federal do Rio de Janeiro (UFR]), Rio de Janeiro, R), Brasil.

Introduction: Several biomarkers of response to first-generation somatostatin receptor ligands (fg-SRL), which are the main medical
treatment option in acromegaly, have been evaluated, some of them with very robust data. However, for pasireotide, there is still a
lack of concrete evidence of predictors of response. It has been demonstrated that all patients responsive to pasireotide LAR were
partially responsive to fg-SRL. Another study showed a negative correlation between IGF-T decrease by fg-SRL and tumor volume
reduction by pasireotide. Objective: To evaluate whether response to fg-SRL correlates with biochemical control by pasireotide LAR.
Methods: Retrospective study by chart review of acromegaly patients not controlled by fg-SRL who were treated with pasireotide at
a single center. Biochemical control was considered as normal age-adjusted IGE-T levels. Resistance to fg-SRL was considered as an
IGF-T decrease after at least 6 months of treatment with highest dose < 50%. Patients who presented an [GF-T decrease < 20% were
considered as completely resistant. Results: Among 52 patients treated with pasireotide LAR, data in respect to response to fg-SRL was
available in 38. Of these, 27 (71%) were resistant to fg-SRL and among them 16 (42%) were completely resistant. Overall, biochemical
control with pasireotide was achieved in 22 (58%). Controlled patients had, at baseline, lower GH levels (3.25 vs. 5.35 ng/mL, p =
0.041) and tumor diameter (1.5 vs. 2.0 cm, p = 0.009). Percent GH and IGE-I reduction after treatment with fg-SRL was higher in
controlled patients (67 vs. 22% p = 0.009 and 42 vs. 15% p = 0.021, respectively). Although uncontrolled patients presented worst
response to fg-SRL, 12 (44%) resistant patients and seven (44%) completely resistant patients had normal IGF-T levels after pasireotide
LAR treatment. Controlled patients presented higher tumor reduction (26 vs. 0%, p = 0.013), but this reduction was not correlated
with GH nor IGF-I reduction by fg-SRL. Conelusion: Our data indicates that pasireotide is a viable treatment option even in patients
completely resistant to fg-SRL.

Keywords: acromegaly; pasireotide; first-generation somatostatin receptor ligands,
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1414 PASIREOTIDE LAR TREATMENT IS ABLE TO NORMALIZE IGF-1 LEVELS EVEN IN ACROMEGALY
PATIENTS COMPLETELY RESISTANT TO FIRST-GENERATION SOMATOSTATIN RECEPTOR LIGANDS
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VII.3.2 Anexo C2 — Apresentagao poster

Combination therapy with cabergoline can be an option for patients

partially resistant to pasireotide

TRABALHOS
CIENTIFICOS

CATEGORIA: ACROMEGALIA

1413 COMBINATION THERAPY WITH CABERGOLINE CAN BE AN OPTION
FOR PATIENTS PARTIALLY RESISTANT TO PASIREOTIDE

Nelma Ver6nica Marques Doria da Silva'; Luiz Eduardo Wildemberg’; Monica Roberto Gadelha'; Leandro Kasuki Jomori de Pinho'
1. Hospital Universitario Clementino Fraga Filho - Universidade Federal do Rio de Janeiro (UFR]), Rio de Janeiro, R}, Brasil.

Introduction: Pasireotide is a second-generation somatostatin receptor ligand (SRL) that is usually prescribed for patients that are
resistant to first-generation SRL (fg-SRL) allowing discase control in up to 56% of the patients in real-life series. In those patients that
do not achieve discase control with pasireotide, the addition of cabergoline (CAB) may be an option, as the combination of fg-SRL
and CAB allow disease control in approximately 30% of patients not controlled with fg-SRL. However, the combination of pasireotide
and CAB has never been described in the literature. Objective: To describe three case reports of successful control of acromegaly after
addition of CAB to patients partially resistant to pasireotide. Case reports: Three patients with fg-SRL-resistant acromegaly and IGF-1
values prior to the use of pasireotide of 2.6 x the upper limit of normal range (xULN), 3.3 xULN and 2.8 xULN, of which two of
the patients had already received prior treatment with combination therapy of fg-SRL and CAB, without disease control. These three
patients started treatment with pasireotide without IGF-I normalization at the maximum dose (60 mg every 4 weeks), with IGF-1
levels prior to CAB association of 2.05 xULN, 1.6 xULN and 2.02 xULN, respectively. Combination therapy with CAB at a dose of
1.5mg per week was started and two patients achieved control of acromegaly with this dose. In these two patients a dose reduction
of pasireotide to 20 mg was possible, with maintenance of biochemical control (IGF-10.77 xULN and 0.48 xULN at last visit). Due
to incomplete biochemical response, adjustment of CAB up to 2.5 mg/week was necessary for the third patient who achieved disease
control with pasireotide 60 mg plus CAB 2.5 mg/week (IGF-I1 0.89 xULN at last visit). All patients had no symptoms of discase
activity with combination therapy. Conclusion: We described for the first-time that in patients with acromegaly that are partially
resistant to pasireotide therapy, the addition of CAB can be an option to achieve disease control and may allow dose reduction of
pasireotide in some patients.

Keywords: acromegaly; pasireotide; cabergoline.
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VII.3.3 Anexo C3 — Apresentacgao poster

Acute two-hour trial of octreotide as a predictor of response to

treatment with first-generation somatostatin receptor ligands

TRABALHOS
CIENTIFICOS

CATEGORIA: ACROMEGALIA

1611 ACUTE TWO-HOUR TRIAL OF OCTREOTIDE AS A PREDICTOR OF RESPONSE TO
TREATMENT WITH FIRST-GENERATION SOMATOSTATIN RECEPTOR LIGANDS

Jagueline Magalhaes da Silva'; Nelma Verdnica Marques Doria da Silva';
Luiz Eduardo Wildemberg"; Leandro Kasuki'; Monica Roberto Gadelha'

1. Centro de Pesquisa em Neuroendocrinologia/Servico de Endocrinologia, Faculdade de Medicina ¢ Hospital Universitirio
Clementino Fraga Filho, Universidade Federal do Rio de Janeiro (UFR]), Rio de Janeiro, R], Brasil.

Introduction: First-generation somatostatin receptor ligands (fg-SRL) are the first drug treatment option in most patients with
acromegaly. However, the high cost of these drugs, their effectiveness in only a subgroup of patients and the growing possibility of new
drugs for the treatment of this condition, makes it essential to recognize factors that can help in the best therapentic indication. Several
clinical, biochemical, immunohistopathological, molecular and imaging parameters have already been studied for this purpose. The
acute test (AT) with subcutaneous octreotide (SC) has already been evaluated in many studies but the results, so far, are conflicting,
Materials and Methods: Retrospective study by reviewing the medical chart of patients followed at the neuroendocrinology outpatient
clinic of the HUCFF/UFR] from June 2003 to June 2019. AT was performed with the administration of 0.1 mg of octreotide SC with
blood collection for GH dosage before and 2 hours after administration, before starting chronic treatment with fg-SLR. Patients with
GH = 1 ng/mL and/or IGF-T above the upper limit of normal for age (ULN) after at least 6 months with maximal dose of fg-SRL
were considered as non-responders. Results: Total 91 patients were included, 54 (59%) women, with a median age at diagnosis of 45
years (18-82) and 76 (74%) had macroadenomas. Median GH at diagnosis was 34 ng/mL (1-231) and median IGF-13.1 xULN (1-7).
Artotal of 69% of patients were considered non-responders to fg-SRL. The median drop of GH after AT was 67.7% (-15-95). Through
a ROC curve, it was observed that a cut-off of GH fall in AT of 75% was able to identify responder patients with a sensitivity of 68%
and specificity of 59%, with an area under the curve of 0,693 (p = 0.003). Of our patients, 53% had a drop in GH in the AT greater
than or equal to 75%, while 78% had a drop greater than or equal to 50%. Considering the cutoff point of 75%, 21% of the patients who
did not respond on the AT showed biochemical control, while 39% of the responders controlled it. However, this difference was not
statistically significant (p = 0.106). Conclusion: Based on our data from a large, single-center sample, we conclude that AT (2 hours)
with octreotide SC is not useful as a predictor of response to chronic treatment with fg-SRL.

Keywords: acromegaly; acute test; predictor response.
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VII.3.4. Anexo C4 — Apresentacgao oral

Machine learning-based prediction model for acromegaly medical

treatment

e-
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NEUROENDOCRINOLOGIA

AP-13 MACHINE LEARNING-BASED PREDICTION MODEL FOR ACROMEGALY MEDICAL TREATMENT

Luiz Eduardo Armondi Wildemberg, Aline Helen Camacho, Renan Lyra Miranda, Paula Elias, Nina Musoline, Debora
Nazato, Raquel Jallad, Marta Huayllas, Jose ltalo Mota, Tobias Almeida, Evandro Portes, Antonio Ribeiro, Lucio Vilar,
Cesar Luiz Boguszewski, Ana Beatriz Winter, Vania Nunes, Tania Mazzuco, Carolina Ledes, Nina Ventura, Nelma
Veronica Marques, Leila Chimelli, Mauro A. Czepielewski, Marcello D. Bronstein, Julio Abucham, Margaret de Castro,
Leandro Kasuki, Monica Roberto Gadelha

Universidade Federal do Ric de Janeiro, Instifuto Estadual do Cérebro Paule Niemeyer, Faculdade de Medicina de RibeirGo Preto da
Universidacle de S@o Paulo, Hospital das Clinicas da Universidade de S8o Paulo, Universidade Federal de 5o Paulo, Unidade de
Neuroendocrinologia e Neurocirurgia do Hospital Brigadeiro, Hospital Geral de Fortaleza, Universidade Federal do Rio Grande do
Sul, Instituto de Assisténcia Médica do Servidor Plblico Estadual de Sao Paulo, Universidade Federal de Minas Gerais, Hospital das
Clinicas -Universidade Federal de Pernambuco, Servico de Endocrinclogia e Mefabologia do Hospital de Clinicas da Universidade
Federal do Parand, Universidade do Estado do Rio de Janeiro, Universidade Estadual Paulista (Unesp), Universidade Estadual de
Londrina (UEL), Santa Casa de Porto Alegre

Context: Artificial intelligence (AI), in particular machine learning (ML), may be used to deeply analyze biomarkers of response to
first-generation somatostatin receptors ligands (fg-SRL) in the treatment of acromegaly. Aim: to use Al techniques to evaluate several
biomarkers of response to fg-SRL and to propose a prediction model to guide medical management in patients with acromegaly.
Methods: Demographic, laboratorial, imaging and immunohistochemical data were analyzed in 153 patients with acromegaly not
cured by primary surgical treatment and who had adjuvant therapy with fg-SRL for at least 6 months after surgery. Patients were
considered controlled if they presented GH < 1.0 ng/mL and normal age-adjusted IF-T levels. Six models were evaluated on the
training set: Logistic Regression (LogRes), KNN classifier (KNNc), Support Vector Machine (SVM), Gradient Boosted classifier
(GBC), Random Forest (RF) and multilaver-perceptron (MLP). Models performance was evaluated using 5-fold stratified cross-
validation {CV). Afterwards, a parameter tuning for each model was done using the GridSearch with 5-fold CV and their performance
was evaluated by measurement of accuracy and area under the ROC (AUROC). Initial features (age at diagnosis, sex, at diagnosis and
pre-treatment GH and IGF-T levels, SST2 and S8T5 protein expression and cytokeratin granulation pattern) were removed one by
one with evaluation of AUROC score of each subset of features, until there was only one feature left. The feature set that wielded the
best result for ecach model was evaluated on the test set. Final models were compared regarding accuracy (A), sensitivity (Se), specificity
(Sp), positive predictive value (PPV) and negative predictive value (NPV). Results: After evaluating each model in the training set,
the best performing models were the SVM (AUROC = 0.824 + 0.024) with three features, followed by SVM (AUROC = 0.808 +
(.0.067) with seven features and RF (AUROC = 0.803 = 0.055) with seven features. These three models were further evaluated on
the test: SVM3: A = 81.8%/Sv = 71.4%/Sp = 86.6%/PPV = 71.4%/NIV = 86.6%; SVM7: A = 86.3%/Sv = 71.4%/Sp = 93.3%/PPV
= 83.3%/NPV = 87.5%; RF7: A = 72.7%/Sv = 73.3%/Sp = 73.3%/TPV = 55.5%/NPV = 84.6%. Conclusion: ML techniques may
be used to evaluate biomarkers of response to tg-SRL with high accuracy, improving medical management of acromegaly, reducing
therapy burden on patient’s quality of life and on health services costs.
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