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Obesidade: Aspectos Epidemiologicos

Prevalence (%)
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["] No data
Prevaléncia Mundial da Obesidade em ambos os sexos (IMC 2 30), com idade = 20. WHO 2008.
Nameros Absolutos — 2008 Projecoes — 2015

Sobrepeso — 1.5 bilhdo de adultos Sobrepeso — 2.3 bilhdes de adultos
Obesos — 500 milhdes Obesos — 700 milhdes
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Diabetes Mellitus: Aspectos Epidemiologicos

2 X Tl
T’ e

‘rng-_

- O]<4 W7-
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Prevaléncia Mundial do Diabetes em ambos os sexos, com idade entre 20 e 79 anos. IDF 2010.

Nimeros Absolutos — 2010 Projecoes - 2030
284 Milndes de adultos 439 Milhdes de adultos

6.4 % Populagdo mundial 7.7 % Populagdo mundial



Qual o perfil da populacao adulta no Brasil?

(Estudo ELSA)

ﬁbesidade

Sobrepeso

Hipertensao

Hipertrigliceridemia

HDL-C baixo

Diabetes

\

I 22,9% (H 20,7%; M 24,8%)

I 40,2% (H 45,2%; M 36,8%)

I 35,8% (H 40,1%; M 32,2%)

Hipercolesterolemia e 61,5% (H 58,9%; M 63,6%)

I 31,2% (H 40,9%; M 23,0%)

. 18,0% (H 14,7%; M 20,7%)

B 20,0% (H 23,3%; M 16,6%)

~

/

IMC>30 kg/m?; IMC 25 - <30 kg/m?; PA> 140/90 mm Hg; CT> 200 mg/dL; TG= 150 mg/dL; HDL-C homens< 40

mg/dL mulheres < 50 mg/dL;

diabetes referido ou um dos testes: glicemia de jejum, TOTG, HbAlc

Schmidt M, et al. Int J Epidemiol 2014
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A prevaléncia do diabetes esta aumentando:
2015

MM o

1 em cada 11 adultos tem diabetes

2040

FURA s

1 em cada 10 adultos tera diabetes

Diabetes é em sua maioria DM?2 (85-959%).11. IDF Diabetes Atlas, 2015. 7th Edition. http://www.idf.org/diabetesatlas..



Prevaléncia de diabetes de acordo com IMC
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<24,9 25-26,927-28,929-30,931-32,933-34,9 >35

Colditz, GA Am ] Clin Nutr 55;5035-7S, 1992



Comorbidade da obesidade

= Coracéio » Funcao sexual e reprodutora

= Doenca arterial coronariana . _ = | performance
= Hipertrofia ventricular E = Doencas metabolicas/hormonais obstetrica

= Angina pectoris

= Fibrilacao atrial

= Arritmia ventricular

» Insuficiéncia cardiaca
congestiva

= Sistema vascular

= Hipertensao arterial
sistémica

= Acidente vascular cerebral
» Edema de membros
inferiores

= \eias varicosas

= Doenga hemorroidaria

= Doenga tromboembdlica

= Sistema respiratorio

= Apnéia obstrutiva do sono
= Asma

= Hipoventilacao alveolar

= Policitemia secundaria

» Hipertrofia ventricular D

= Sistema digestorio

= Refluxo gastroesofagico
= Esofagite de refluxo

= Colelitiase

= Esteatose hepatica

= Fibrose hepatica

= Cirrose hepatica

= Diabetes mellitus tipo 2
= Gota (hiperuricemia)
= Hiperlipidemias

= Rins

= Proteinuria
= Trombose de veia renal

= Estrias

= Acantose nigricans
= Hirsutismo

= Intertrigo

= Calo plantar

= Papilomas multiplos

= Doengas osteomusculares

= Osteoartrose de joelhos
= Osteoartrose de coluna
= Esporao de calcaneo

= Agravo de defeitos
posturais

= Neoplasia

= endométrio

= vesicula

* mama

= prostata

= colon

= diagndstico de nddulos

Vanltallie TB. Am J Clin Nutr32:2723, 1979

= Risco de toxemia

= Risco de hipertensao
» Risco, diabetes
mellitus

= Parto prolongado

» Cesarea mais
freqlente

= Trregularidade

nES el

» Ciclos anovulatorios
» Fertilidade diminuida

» Fungao psico-social

= | auto-imagem

= Sentimento
inferioridade

= [solamento social

= Suscetibilidade
neuroses

= Perda de mobilidade

» Mais faltas ao emprego
= Aposentadoria precoce
= Mais licencas médicas

= Qutras comorbidades

= Aumento do risco

= cirdrgico

= anestésico

= hérnias
» Propensao a acidentes
= | outros diagndsticos



OBESIDADE E FATORES DE RISCO
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DIABETES MELLITUS TIPO 2
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N.A.F.L.D. ( “ESTEATOSE
HEPATICA”)




'_
Diabetes

[ |
U ,x A' |

| |
il iyl b b B O O St B gl vmmammmnne

Resisténcia a Insulina

Hipertensao
Dislipidemia
Hiperglicemia
Inflamacao

OBESIDADE ‘ Disfuncio endotelial

Dist.coagulacao
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Mortalidade no Brasil 2010 e

Diabetes esta entre as principais causas de mortalidade no

Brasil
12 Doencas Cerebrovasculares
24 Doencas Isquémicas do Coracéao
32 Diabetes Mellitus
42 Agressoes
52 Pneumonia
62 Doencas Hipertensivas
72 Acidentes de Transporte
82 Doencas Cronicas das Vias Aéreas Inferiores
92 Insuficiéncia Cardiaca

102 Cancer de Pulméao

Fonte: SIM — CGIAE/Dasis/SVS/MS
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Medicamentos contra obesidade

Catecolaminérgicos: | fome
Femproporex
Anfepramona
Mazindol

Serotoninérgicos: T saciedade
alguns antidepressivos (fluoxetina, sertralina)

Serotoninérgicos + Catecolaminérgicos
Sibutramina

Inibidores da absorcao de gorduras
Orlistate
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Novas drogas no tratamento da
obesidade

m Qnexa: Combinacao em varias dosagens:
fentermina: libera NA e DA
topiramato: anticonvulsivante

m Contrave : Combinacéo em dose fixa :
bupropiona: inibe a recaptacao de serotonina
naltrexone: antagonista n&do seletivo de recp. de opioide
tto de dependéncia de alcool e opioide

m Locarserina -Belvig: agonista do receptor 5HT2c (serotonina)
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a Phentermine

¢ Sibutramine

Phentermine

GHT.DA) "

£ )

‘ ‘Sympatheti‘c \
response

INE T Hypothalamus:

b Orlistat

Duodenal mucosa

(03 @) 5-HT or NE

. Re-uptake
\\ transporter

g

Sibutramine

d Rimonabant




N
Novas drogas no tratamento da
diabetes e na obesidade

m Analogos do GLP-1
m Inibidores do SGLT2



Muscle®
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e NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 JULY 2, 2015 VOL. 373 NO.1

A Randomized, Controlled Trial of 3.0 mg of Liraglutide
in Weight Management

Xavier Pi-Sunyer, M.D., Arne Astrup, M.D., D.M.Sc., Ken Fujioka, M.D., Frank Greenway, M.D.,
Alfredo Halpern, M.D., Michel Krempf, M.D., Ph.D., David CW. Lau, M.D., Ph.D., Carel W. le Roux, F.R.C.P., Ph.D.,
Rafael Violante Ortiz, M.D., Christine Bjarn Jensen, M.D., Ph.D., and John P.H. Wilding, D.M.,

for the SCALE Obesity and Prediabetes NN8022-1839 Study Group*
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O Mormoglycemia —a— Liraglutide —a— Placebo
Prediabetes — =» — Liraglutide — = — Placebo
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C
10 s | iraglutide s Placebo
1.5+
P<0.001
2.0+

Patients Receiving a Diagnosis
of Diabetes (96)

Week

Cumulative No. of Patients Receiving a Diagnosis of Diabetes over 56 Weeks (No. at Risk)
Lraglatide 1(2219) 2(2210) 3(2037) 4(2130)
Placebo  1(1225) 2(1210) 3(1204) 4(lo%) 5(l035) §(984) 91 loos) 11(81§ 12817) 13(8le) 14(813)
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Novas drogas no tratamento da
diabetes e na obesidade

m Inibidores do SGLT2
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manejo a glicose pelo rim

A maior parte da
glicose é

reabsorvida pelo

SGLT2 (90%)

SEE SR RN

Tubulo proximal

R scir2

Glicose

, , Excrecdo
*-53 Glicose remanescente é reree
\ . minima de
reabsorvida pelo .
glicose
Filltracdo da SGLT1

Glicose (10%)

SGLT: cotransportador de sodio e glicose

1. Wright EM. Am J Physiol Renal Physiol. 2001;280:F10-F18

2. Lee YJ et al. Kidney Int Suppl 2007;106:527-S35

3. Hummel CS et al. Am J Physiol Cell Physiol. 2011;300:C14-C21
4. Wright EM et al. J Int Med. 2007;261:32—43

Glicose filtrada ~180 g/dia*
Glicose reabsorvida ~180 g/dia*
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Forxiga®: uma nova abordagem insulino-independente
para remover o excesso de glicosel3

Reducdo da absorcio SGLT2
de glicose 5 S

e
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g
Y
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N
@ Dapagliflozing
R ez
;?jf . f'iltracdo de
\ _ Glicose g]jcose

Aumento da excrecdo urinaria do excesso de glicose
("70 g/dia, corresponde a 280 kcal/dia*)

Dapagliflozina inibe seletivamente o SGLT2 no tubulo renal proximal

*Aumento do volume urindrio em apenas 1 micgdo por dia (~375 mL/dia) em um estudo de 12 semanas em voluntarios saudaveis e pacientes com DM2#* =

Wright EM. Am J Physiol Renal Physiol. 2001;280:F10-F18

Lee YJ et al. Kidney Int Suppl. 2007;106:S27-S35

Hummel CS et al. Am J Physiol Cell Physiol. 2011;300:C14-C21

Forxiga® (dapagliflozina) comprimidos [bula do medicamento]. AstraZeneca/BMS, 2014

PoONE
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- Reﬁuga“o He peso com empagliflozina em 24

Semanas

o——— Empagliflozina —= Comparagao com placebo

Placebo (n=188) 10mg(n=193) 25mg(n=179)

0 .
w5 0,5 - [
© -1.6 (95% CI: -2.0 (95% ClI:
8 -1 -2.1,-1.1) -2.5, -1.5)
9 p <0.001 p <0.001
£ 15 - l
O
s . N _ == 4
O -2 -
O
e s R0 v
(@]
@ 2,5 -
g -2,3
< 5

Média basal
79,6 79,1 79,5

Merker L, et al. ADA 2014, Poster 1079-P.
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I'—'o-rX|gag +-me!!or-m|na vs glipizida + metformina

Alteragao de  —{_
Peso (kg)*

_5I I | | | I | I
061218 26 34 42 %2

Tamanh da amostra (incluindo dados apds resgate), n

Forxiga® + MIET 400 3
GLIP+MET  4M Hs

Resultados abstratos excluem dados apos resgate

78

BRI
samana do #stude

M
il

10

156

169

B 1%

150
140

0,73 kg (CI de 86%: 0,06, 1,40)

DIf. -4,38 kg (C1 de 06%: 5,31, -3,46

-3,66 kg (CI do 06%: 4,30, 3,01

Del Prato S et al. [abstract no. 62-LB]. 737 Annual Meeting of the American
Diabetes Association; 2013 Jun 21-25; Chicago (IL)
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Desfecho primario:

3_ po | nt M AC “3-point MACE"”: Tempo para a primeira ocorréncia

HR 0.86
(95.02% CI 0.74, 0.99)
p=0.0382*

de morte cardiovascular, IAM ou AVC nao fatal.

20 -

Placebo

|5 - e

A o

Pacientes com evento (%)

0 -
1 1 1 1 1 1 1 I 1
0 é 12 18 24 30 36 42 48
Meses
No. de pacientes
Empagliflozina 4687 4580 4455 4328 3851 2821 2359 1534 370
Placebo 2333 2256 2194 2112 1875 1380 1161 741 166

Funcéo da incidéncia cumulativa. MACE, Evento Adverso Cardiovascular Maior HR, hazard ratio.
* Teste Bi-caudado para superioridade foi conduzido (significancia estatistica foi indicada se p<0.0498)

Zinman B1, Wanner C, Lachin JM, et al. Empagliflozin, Cardiovascular Outcomes, and Mortality in Type 2 Diabetes. N Engl J Med. 2015 Sep 17. DOI: 10.1056/NEJMoa1504720



orte CV

9- Placebo
HR 0.62
8- (95% CI 0.49, 0.77)
p<0.0001
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T T T T T T T T 1
0 6 12 18 24 30 36 42 48
Meses
No. de pacientes
Empagliflozina 4687 4651 4608 4556 4128 3079 2617 1722 414
Placebo 2333 2303 2280 2243 2012 1503 1281 825 177

Funcao de incidéncia acumulada. HR, hazard ratio

Zinman B1, Wanner C, Lachin JM, et al. Empagliflozin, Cardiovascular Outcomes, and Mortality in Type 2 Diabetes. N Engl J Med. 2015 Sep 17. DOI: 10.1056/NEJMoa1504720



ortalidade por todas as causas

15 -
> HR 0.68
(95% CI 0.57, 0.82) Placebo
p<0.0001
104
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T T T T T T T T 1
0 6 12 18 24 30 36 42 48
Meses
No. de pacientes o
Empagliflozina 4687 4651 4608 4556 4128 3079 2617 1722 414
Placebo 2333 2303 2280 2243 2012 1503 1281 825 177

Kaplan-Meier estimada. HR, hazard ratio

Zinman B1, Wanner C, Lachin JM, et al. Empagliflozin, Cardiovascular Outcomes, and Mortality in Type 2 Diabetes. N Engl J Med. 2015 Sep 17. DOI: 10.1056/NEJMoa1504720
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Hospitalizacao por insuficiencia
cardiaca

(95% CI 0.50, 0.85)
p=0.0017

Placebo
6_

Pacientes com evento (%)
N

O 1 1 1 1 1 1 ] 1 1
0 6 12 18 24 30 36 42 48
Meses
No. de pacientes
Empagliflozina 4687 4614 4523 4427 3988 2950 2487 1634 395
Placebo 2333 2271 2226 2173 1932 1424 1202 775 168

Funcéo de incidéncia acumulada. HR, hazard ratio

Zinman B1, Wanner C, Lachin JM, et al. Empagliflozin, Cardiovascular Outcomes, and Mortality in Type 2 Diabetes. N Engl J Med. 2015 Sep 17. DOI: 10.1056/NEJMoa1504720
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EMPA-REG OUTCOME®:
Resumo

m  Empagliflozina reduziu o risco de eventos cardiovasculares maiores
(“3-point MACE”) em 14%

m  Empagliflozina reduziu o risco de morte cardiovascular em 38%

m  Empagliflozina melhorou a sobrevida, reduzindo a mortalidade por todas as
causas em 32%

m  Empagliflozina reduziu hospitalizagao por insuficiéncia cardiaca em 35%

m Empagliflozina foi associada a uma maior incidéncia de infecgoes genitais, mas,
no geral, foi bem tolerada.

MACE, Major Adverse Cardiovascular Event ,CV, cardiovascular

Zinman B1, Wanner C, Lachin JM, et al. Empagliflozin, Cardiovascular Outcomes, and Mortality in Type 2 Diabetes. N Engl J Med. 2015 Sep 17. DOI: 10.1056/NEJM03150472%



Estratégias para o tratamento da
obesidade

Current pharmacotherapies

1

Overfeeding = | Short-term use pharmacotherapies

Calorie restriction

‘l-l-l-l EEEEEEEEEEEEEEN l-l-l-l:-l EE SN EEEEEEE SN SN EEEEEEEEEEEEEED

Future pharmacotherapies

+

Behavioural interventions

‘I-III-I EEEEEEEEEEEEEEN IIIII-I-'I-IIII EEEEEEEEEEE NS EEEEEEEEEEEEEESD

Exercize

Sedentariness |—— | Short-term use pharmacotherapies




Medical Risks of Obesity
Obesity

Osteocarthritis

Dyslipidemia Hypertension

v

Pre-diabetic States

Diabetes |

v

& v

Gallbladder , Cardiovascular Disease Dysmotility/
Disease Disability

Cardiometabolic Disease



" | wENEEE Canagliflozina

Mecanismo de Acao

Segmento S1 do

Segmento S1 do
tabulo proximal

tabulo proximal

L “
% SGLT2 ¢
SGLT2 o o
Duto coletor Duto coletor
v v
Glicose e -
reabsorvida
Menos glicose
reabsorvida
SGLT1 SGLT1

Segmento { Segmento f

distal $2/S3 do 1 distal $2/S3 do : :
tabulo proximal Sem glicose tabulo proximal t::'ac:és:t?caa

Nomura S, et al. / Med Chem. 2010;53(17):6355-6360. Rosenstock J, et

al. Diabetes Care. 2012;35(6):1232-1238. Sha S, et al. Diabetes Obes

Metab. 2011;13(7):669-672. Liang Y, et al. PLoS One. 2012;7(2):e30555.
Devineni D, et al. Diabetes Obes Metab. 2012;14(6):539-545. Polidori D

et al. Diabetes Care. 2013; 36(8): 2154-61.Sha S et al. 2010. Presented

at ADA 2010; Orlando, Florida 33
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Aumento na Obesidade é um
Problema Global

Obesos 356 milhdes | 523 milhdes | 704 milhdes

Sobrepeso 1.4 bilhées | 1.5 bilhdes | 2.3 bilhdes
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0

1970 1975 1980 1985 1990 1995 2000 2005

Sobrepeso, IMC 225 kg/m?; obeso, IMC >28 kg/m? (Asiaticos) ou >30 kg/m?Z.

James WP. J Intern Med. 2008;263:336-352.



Percent Increase Over
Prevalence in 2000
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Obesidade - EUA

Aumento de Graus Extremos de
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—+—BMI >40
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Global Obesity
© Lovell Johns Ltd /
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- 1.6 BilhOes de individuos com sobrepeso ou
obesidade

- 400 Milhdes de obesos

Responsavel por 2 a 6% dos recursos financeiros
destinados a saude

Fonte: IASO-International Association for the Study of Obesity, 2010
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Drogas aprovadas nos USA

LONGO PRAZO:

1- INIBIDORES DA LIPASE INTESTINAL
ORLISTATE,1999 (XENICAL)
ORLISTATE,2007 (ALLI Over-the-counter)

2-AGONISTA DO RECEPTOR DE SEROTONIMA
LOCARSERINA, 2012 (BELVIQ)
PHENTERMINA/TOPIRAMATO, 2012 (OSYMIA)

CURTO PRAZO:

1-DIETILPROPIONA,1959 (TENUAT)

2- PHENTERMINA,1959 (ADIPEX)
3-BENZHETAMINE,1960 (DIDREX)
4-PHENDIMETRAZINA,1959 (BONTRIL, PRELU-2)
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Drogas disponiveis e Drogas

candidatas

Drug Trade name Mode of action Company USA European Union
Orlistat Xenical Lipase inhibitor Roche Marketed Marketed

Orlistat Alli (OTC) Lipase inhibitor Roche Marketed Marketed
Phentermine lonamin, Duromine - Noradrenaline (NA) + dopamine (DA) releasing agent  Generic Marketed Withdrawn in 2001
Methamphetamine® ~ Desoxyn DA + NA releasing agent Generic Marketed Withdrawn in 2000
Phendimetrazine Tepanil, Bontril ~ Sympathomimetic Generic Marketed Withdrawn in 2000
Diethylpropion Tenuate, Apisate  Sympathomimetic Generic Marketed Withdrawn in 2000
Benzphetamine Didrex Sympathomimetic Generic Marketed Withdrawn in 2000
Sibutramine Reductil, Meridia ~ Noradrenaline (NA) + 5-HT reuptake inhibitor Abbott Withdrawn in 2010 Withdrawn in 2010
Rimonabant Accomplia Cannabinoid (B, antagonist Sanofi-Aventis ot approved Withdrawn in 2008
Bupropion/naltrexone  Contrave DA reuptake inhibitor/opioid antagonist Orexigen/Takeda Non-Approvable  Phase 3
Topiramate/phentermine  Qnexa Unknown/NA + DA releasing agent Vivus Pre-registration  Pre-registration
Lorcaserin (APD336) Lorgess 3-HTyc agonist ArenaEisai Pre-registration Phase 3
Zonisamide + bupropion  Empatic Unknown/DA reuptake inhibitor Orexigen Phase 2 Phase 2

OTC = Over the counter (non-prescription) medicine,

Sources: MedTrack® and information posted by companies, FDA and EMA on official websites,
* Approved only for the treatment of refractory obesity.
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Multicenter, Placebo-Controlled Trial

of Lorcaserin for Weight Management

Steven R
Ph.D.,
Harold B3
and Lorcaj

A Weight Loss at 1 Yr
60 = [ Lorcaser,

P<0.001

50 1

40-

30+

Patients (%)

20+

104

04
=5% Weight

C Body Weight during Yr 1 and 2

1024 ¥rl = Yr 2
100 A
‘,_..
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P 94
=
.%"-" O64 -
=
2 94-
0
@
024
—a— Placebo inyr 1 and 2 (N=684)
gﬂ:ﬁ -- Lorcaserin inyr 1, placebo inyr 2 (N=275)
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L Qsymia® anexa®)

0 3755 7.5 10 15 20 25 | 30mg

http://vivus.com/pipeline/gnexa-obesity
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Estudo CONQUER: IMC 27-45; n=2487;
fentermina/topiramato 7,5/46 mg, 15/92 mg

o4 {

e Ca {} 3

—#— Placebo
—— Phentermine 7 -5 mg plus topiramate 46-0 mg
—i— Phentermine 15-0 mg plus topiramate 92-0 mg

1
-4
]

-._'_,-' .-.-
HH

&
&

T R B
G T
12 II-'II

-14 I | | | | r e
8 6 24 22 40 48 56 T LOCE M

Week

Change from hassline (%)
II—'II 1 1 1
= oo = S P
| | | |

S5tudy completers
Placebo 979 851 744 670 &2 LED 573 557 579 554
Phentermine 7-5 mg plus 488 437 403 387 369 356 350 338 488 498
topiramate 46-0 mg
Phentermine 15-0 mg plus 981 B43 775 747
topiramate 92-0 mg

686 660 625 981 995

=
—
Pl

Gadde KM, et al. Effects of low-dose, controlled-release, phentermine plus topiramate combination on weight and associated comorbidities
in overweight and obese adults (CONQUER): a randomised, placebo-controlled, phase 3 trial. Lancet 2011; 377: 1341-52



Effects of low-dose, controlled-release, phentermine plus topiramate
combination on weight and associated comorbidities in overweight and
obese adults (CONQUER): a randomised, placebo-controlled,

phase 3 trial

0OB-302

0B-303
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(o]

o0 0000000000
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Change in
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Over Time ~ [~ 77777 " w oot
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=15 +———

04 8 1216 20 24 28 32 36 40 44 48 52 56

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56
Study Week

VIVUS, Inc. NDA 022580VI-0521 (QNEXA®) Advisory Committee Briefing Document
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Effect of naltrexone plus bupropion on weight loss in
overweight and obese adults (COR-I): a multicentre,
randomised, double-blind, placebo-controlled,
phase 3 trial

m 1742 individuos, 28-65 a com sobrepeso e
obesidade, combinado com hipertensao,
DM2 e dislipidemia

m Placebo controlado duplo-cego, por 56
sem.

m Perda de peso de +/- 5 kg

m Consideracao do FDA :



"
Efeito no peso e nos parametros metabolicos
da Locarserina-Contrave-Qnexa

Placebo-subtracted effect Lorcaserin Contrave” Qllem’*
NDA (pooled data) BLOOM-DM NE-301 NE-303 NB-302 OB-302 OB-303
(n =3097) (n = 256) (n=1742) (n =149 (n =793 (n = 1267) (n = 2487
(10 mg bid) (10 mg bid) (32/360 mg) (32/360 mg) (32/360 mg) (92/15 mg) (92/15 mg)
Weight-loss (kg) 3.25(3.3%) 3.10(3.0%) 43 (48%) 52(52%) 4.2(42%) 109 (9.4%) 8.9 (86%)
A BMI 119 ND 1.7 221 15 3.94 3.15
Categorical analysis of weight-loss
=5% 24.5% 214% 32% 37% 24% 49.4% 49.2%
=10% 13.7% 11.9% 18% 22% 21% 39.8% 40.2%
Waist (am) 25 DNA 37 46 32 71 6.5
Lipid parameters
Triglycerides (% change) 4,61 +f 9.6 93 8.1 143 153
Total cholesterol (% change) 0.47 + ND ND ND 25 3.0
LDL-C (% change) +1.33 + 1.0 33 25 28 2.3
HDL-C (% change) +1.23 +" +6.7 +8.7 +6.0 35 +5.6
Glycaemic control
Fasting glucose (mg/dL) 0.69 DNA 19 15 13 25 3.6
Fasting insulin (uIUmL)’ 2.05 +f 16 17 15 ND 47
HoMA (% 0.24 DNA 0.38 020 0.26 ND 1.53
HbA, 0.06 05% ND ND ND ND 0.13
Blood pressure
Systolic (mmHg) 0.63 +° 415 38 3.2
Diastolic(mmHg) 0.40 + 06" 19 1.1




riterios do FDA para novas
drogas

How the New Obesity Drugs Com}).are . o
Three weight-loss drugs — Contrave, lorcaserin and Qnexa — have completed clinical trials and will be considered for approval by the

Foed and Drug Administration over the next 18 months. Here is a look at how they compared based on the two criteria the F.D.A. uses
for effectiveness. To be found effective by the agency, a drug must meet at lzast one of those criteria.

NEW OBESITY DRUGS PREVIQUSLY APPROVED DRUGS
ORUG Contrave lorcaserin Qnexa Meridia Xenical
(Naltrexcne Brand name (Phentermine (Sibutraming) {Orlistat)
and bupropion) not yef chosen and lopiramate)
COMPANY Crexigen Arena Vivus Abbolt Roche
Tharapautics Pharmaceauticals Laboratories
DIFFERENCE IN WEIGHT LOSS*
Between using the drug and
a placebo, in percentage 45 3.4 9.0 4.3 29
points of body weight; e | se— e — | e— ===

“The FD.A. looks for a difference in average weight loss that is at least 5 percent of body weight after one year in those taking the drug compared to those
laking a piacebo. Figures shown are approximate averages of resulls from multiple clinical trials of each drug.

PERCENT OF PATIENTS LOSING 2 times placebo value -

AT LEAST 5 PERCENT i i

OF THEIR WEIGHT} Drug: 52NN 7 N C7 I 55 N I |
Placabo: 21 23 19 . 27 33

TThe FD.A, wants the percentage of patients who lose at least 5 percent of their body weight (o be about twice as high for those taking the drug as for
those taking a placebo. Figures shown are approximate averages of resulfs from mulfiple clinical trials of each drug.

Saurces: Company reparts; British Meaical Jewnal THE NEW YORK TIMES
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Drogas em desenvolvimento de agao central

Drug Trade name Mode of action Company Clinical development
phase
Obinepitide (TM30338) _ NPY Y2/Y4 agonist 7-T Phase 2
TM30339 _ 4 agonist 7-T Phase 2
Velneperit {52367) _ Y5 antagonist Shinogi Phase 2
Tesofensine (N52330) _ Triple monoamine reuptake inhibitor MNeurosearch Phase 2
PRXO0G933 _ 5HTc agonist Proximagen Phase 2
MEK-0403 _ MCy agonist Merck Phase 2
Symlin + metreleptin _ Amylin agonist + leptin agonist AmylinTakeda Phase 2
Betahistine Histalaen H; agonist/H; antagonist Obecure Phase 2
ALB127158 _ MCH, antagonist Albany Phase 1
Synthetic peptide ¥Y (PYY)h_as _ 3 agonist Amylin Phase 1
5234462 _ Y5 antagonist Shinogi Phase 1
GS5K1521498 _ p-opioid inverse agonist GSK Phase 1
Y01 _ CBy antagonist Zydus Phase 1
MES046 _ Mot revealed Merk Phase 1
OAP1ED _ Mot revealed Pfizer Phase 1
PF2575799 _ Mot revealed Pfizer Phase 1
TKS51225 _ Mot revealed Pfizer Phase 1
HPP404 _ Mot revealed TransTech Phase 1
P120107 _ Mot revealed PiramalLilly Phase 1
MCH, antagonists MCH, receptor antagonists Albany Research
PT15 MC, receptor agonist AstraZeneca Research
PYY 336 EMISPHERE ¥z agonist Emisphere Research
GEMS-PY 7 agonist enGene Research
BMS5193585 ¥y antagonist BMS Research
Ly445100 5HTzc receptor agonist Eli Lilly Research
5-HTz¢ agonists 5HTc agonists Athersys Research
AMR-SIX-1 5HTg antagonist Albany Research
Mot stated Ghrelin antagonist Elixir Research
AEZ5123 Ghrelin receptor antagonist AEterna Zentaris Research
AMXB08 with VRS859 AMXE08 (glucagon receptor agonist) + VRSE50 (exenatide) Amunix Inc/Versartis Research
AC164209 GLP-1 receptor agonist Amylin Research
ADDIG04 Growth hormone receptor Agonist Caleoza Research
PSMB02 MA + 5-HT reuptake inhibitor/5-HT 4 agonist 051 Pharmaceuticals Discontinued

Sources: MedTrack™ and information posted by companies on offidal websites,
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Drogas em desenvolvimento: ativadores

do Brown Adipose Tissue BAT

Drug Effect Mechanism of Targetorgan Class
action
BMP7 (OP-1™) BAT activation Developmental BAT Cytokine
regulator
BMPEB BAT activation Developmental BAT, CNS
regulator
Sildenafil, vardenafil WAT (trans-) differentiation, (BAT  PDES5 mnhibition WAT, (BAT) Enzyme
activation) inhibitor
Amrinone WAT lipolysis, (WAT PDE3 inhibition WAT, (BAT)
transdifferentiation, BAT activation)
GC-1, KB-141 BAT activation, (WAT Thyroid hormone BAT Hormone
transdifferentiation) mimetics
T3 BAT activation, (WAT Thyroid hormone BAT, CNS
transdifferentiation)
BRL-26830, L-796568, N-5984 BAT activation, WAT selective p;-AR BAT, WAT Receptor
transdifferentiation, lipolysis agonist agonist
Bile acids (endogenous hgands) BAT activation TGRS receptor BAT
agomnist
ANP, BNP (endogenous ligands) BAT activation, WAT NPRA agonsit BAT, WAT
transdifferentiation
Rimonabant WAT transdifferentiation CB1 antagonist WAT, CNS Receptor
antagonist
TZDs, NS-1, balaghitazone, WAT (trans-) differentiation, BAT (partial) activation =~ WAT, BAT Transcription

MRL-24, (Sulfonylureas)

activation

of PPARYy

factor higand
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ORIGINAL ARTICLE

Identification and Importance
of Brown Adipose Tissue in Adult Humans

Aaron M. Cypess, M.D., Ph.D., M.M.5c., Sanaz Lehman, M.B., B.S.,
Gethin Williams, M.B., B.S., Ph.D., llan Tal, Ph.D., Dean Rodman, M.D.,
Allison B. Goldfine, M.D., Frank C. Kuo, M.D., Ph.D., Edwin L. Palmer, M.D.,
Yu-Hua Tseng, Ph.D., Alessandro Doria, M.D., Ph.D., M.P.H.,
Gerald M. Kolodny, M.D., and C. Ronald Kahn, M.D.




" EEaacao clinica do obeso

a-.I. e

BMI =30

Increased waist circumference

Assessment for existing conditions

Cancer risk — breast, colon, endo-
metrium, esophagus, kidney, liver,
prostate

Blood pressure — measurement with
large cuff, targets per JNC 7 recom-
mendations

Glycemia — measurement of fasting
glucose (consider 75 g oral glucose
tolerance test)

Cholesterol — targets based on risk
factors for CHD
LDL
0—1 Risk factors: =160 mg/dl
2 Risk factors: =130 mg/dI
Patient has CHD or equivalent:
=100 mg/dl
Patient at high risk: =70 mg/dl
Non-HDL
0-1 Risk factors: =190 mg/dl
2 Risk factors: =160 mg/dI
Patient has CHD or equivalent:
=130 mg/dl

Lifestyle considerations
Diet
Increased physical activity
Behavioral modification

Pharmacologic considerations
Appetite suppressants
Fat-absorption inhibitors

Liver function — measurement of
aspartate aminotransferase, alanine
aminotransferase, alkaline phos-
phatase

Obstructive sleep apnea — nocturnal
pulse oximetry or formal sleep study

Heart — for dyspnea, chest pain,
palpitations and other symptoms,
chest film, electrocardiogram, addi-
tional diagnostic studies or referral
as needed







Obesidade - Farmacoterapia
Criterios de Prescricao

« BMI > 30

e BMI> 27 + comorbidades
or
« BMI > 25 + comorbidades

ABESO / BRASO - Consensus 1999
Brazilian Society for the Study of Obesity and Metabolic
Syndrome
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Controle da fome e da saciedade:
Hipotalamo é o maestro

Sylka Rodovalho

MEDICA ASSISTENTE DO SERVICO DE ENDOCRINOLOGIA DA PUCC
PESQUISADORA DO LABSINCEL-UNICAMP
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Prevaléncia da obesidade

Aproximadamente 1,6 bilhoes de adultos estao com sobrepeso (IMC 2 25);

Entre eles, 400 milhoes sao obesos (IMC 2 30);

Pelo menos 20 milhGes de criancas abaixo de 5 anos com sobrepeso.

OMS - 2006
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DETERMINANTES DO PESO CORPORAL

Ingestao

Obesidade
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Componentes do gasto energeético

~ : Tecido adiposo marrom
Termogénese adaptativa 10% 4

—L> Muasculo (tremor)

—

%,
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Hipotalamo

m Experimentos com animais: lesao de
hipotalamo ventromedial




ob/ob Controle

ob/ob Controle
db/db

db/db
Deficiéncia ou auséncia
de acao da leptina
Fan W, et al, Peptides, 2005.
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LEPTINA

» Grego: Leptos = Magro

» Produzida pelo tecido
adiposo branco

» Aumenta a sensacao de
saciedade

» Obesidade genética: 6%
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Hipotalamo




StatUSIENRENGELICO
goroor:l

» Insulina
» Leptina
» Hormonios TGl

> Nutrientes
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Sinais de saciedade

m “Saciacao”:
Refere-se a processos que promovem o término da refeicao,
limitando assim o tamanho da refeicao.

m "Saciedade”

Refere-se a eventos pds-prandiais que afetam o intervalo para a refeicao
seguinte, regulando a frequéncia de alimentacao, é influenciado por habitos aprendidos.

A saciedade resulta de uma série coordenada de sinais neural e humoral

que emanam a partir do intestino, em resposta a propriedade mecdnica e
quimica dos alimentos ingeridos. Embora os sinais relevantes

sdo comumente apelidado de "sinais de saciedade”, este termo é geralmente um
equivoco, pois a maioria deles promove a cessagéo do curso das

refeicoes e ndo retardam o inicio refeicdo seguinte ou afetam o consumo

entre as refeicoes.
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Sinais de saciedade X Sinais de adiposidade

» Sinais de saciedade: Regulacao a curto prazo
Influénciam a gtidade de calorias que sao ingeridas em
refeicOes individuais. Refletem o conteudo calorico e de
nutrientes da refeicao.

Participacao de nutrientes e peptideos gastrointestinais

» Sinais de adiposidade: Regulacao a longo prazo do
balanco energeético

Participacao de hormonios: leptina e insulina
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Resultados funcionais da atividade dos circuitos
neuronais do hipotalamo

" ’p > Controle da fome
Sinais de adiposidade > Controle datermogénese

Leptina
Insulina

» Controle da producao

. . hepatica de glicose
Sinais de saciedade

Grelina » Controle da secrecao de
CCK . .

GLP-1 iInsulina

Glicose

Acidos graxos
Aminoéacidos



"
Controle hormonal da ingestao alimentar

Endocrine Teci B S04 75T
organs —~§ 2

: H th lam PV
Thyroxine ypo = a/ \ui e NS 1;
(Thyroid gland)\, 2 ‘,;B, instem

Insulin —mmmm8m8M8™ _—~

(Pancreas)

Glucocorticoid
(Adrenal gland)

Vagal
afferents

N e Ghrelin
o — Obestatin?

Increase { ' r :
food intake : N~ N <
Decrease = D=

food intake
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Controle hormonal da ingestao alimentar

Esophagus

Stomach
Ghrelin
Leptin

GRP. NMB Pancreas

Amylin
Enterostatin

— Glucagon
Duodenum lnsulir?
CCK PP
’ . Jejunum Colon
Small intestine | 55 Ay Y
Oxyntomodulin
lleum PYY

GLP1 .
Oxyntomodulin
|_PYY




Sensation
taste, olfaction, vision)

Amygdala /
_hippocampus

Interoception
(hunger, nausea)

J

\

thalamus |

TRENDS in Endocrinology & Metabolism




Insulina e Leptina;

olam a Ir}gestéo Alimentar

v
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Pancreas — Células Beta Tecido adiposo branco
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Controle hipotalamico da fome e termogénese

Pré-terrnogé

Termoganasa

Orexina MCH Hipotalamo
lateral

Nucleo
aventricular

Leptina

NPY POMC
AGRP CART

Insulina

Nucleo arqueado

Flier Cell 116, 2004
Plum et al. Trends Endocr Metab 16, 2005
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FATORES NEURONAIS QUE REGULAM O APETITE

FATOR

VIA
REGULADA

ACAO NO
APETITE

ESTRESS

LEPTINA

GRELINA

CREB

AgRP

NPY

OREXINA

aMSH

DUPLO

DUPLO

HEDONICO

HOMEOSTATICO

HOMEOSTATICO

HEDONICO

HOMEOSTATICO

ARQUEADO,VTA

ARQUEADO,VTA

N.ARCUBENS,VTA

PVN

VARIOS LOCAIS

VTA

PVN

INIBE

ESTIMULA

INIBE

ESTIMULA

ESTIMULA

ESTIMULA

INIBE
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Environment and Lifestyle

\ Palatability

Availability
Cues

Energy

\ |
Taste & Cost

Smell Reward

Emotional Brain

e

T/"T— = Energy

Internal Millieu
Nutrient Sensing

.
—~ &b

Nutrient
Parlitioning
.
<
A > W
ancreas <

Out

/

&
3
5

m
2

genetic

Imprinted

Early life
events

Individual Predisposition (Wiring)
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Se 0 mecanismo central de controle da
homeostase energética é tao preciso,

Por que a populacao mundial esta
cada dia mais obesa?

’ 1% ¢
el b
"510.42 Kg. Protei
\s.axg.%m g
Kg. Water




Orexina pe

Carvalheira et al Diabetologia, 2003
Torsoni et al Am J Physiol Endocrinol Metab, 2003

Resisténcia hipotalamica aos
sinais da leptina e da insulina

Principal causa da perda do controle
fisiologico entre o que comemos e o

Leptina gue gastamos de energia

OBESIDADE
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Fatores envolvidos na resisténcia hipotalamica
a leptina e insulina

Sedentarismo - Dieta rica em
lipideos
Ees geng

Dietarica em
carboidratos

Hill Endocrine Rev 27, 2006
Horton et al Am J Clin Nutr 62, 1995



Excesso de Nutrientes

MInflamacgao

MKKB e PTP1B

Alteracao do
balan¢o
energético

Hiperfagia e
obesidade
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Neuroimaging Is emerging as an important tool for
the neuroanatomical dissection of CNS regions of
energy homeostasis

What is fMRI?
Functional Resonance Imaging

Magnetic Resonance Imaging

Like an ‘X-ray’ taken inside a giant doughnut magnet.
Snapshots of what brain injuries/pathologies look like.
Extended to what brain areas are active with specific tasks
Hence the term “functional’ MRI

& 8 ® @ @
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Functional magnetic resonance imaging (fMRI) uses the blood oxygen
level-dependent signal as a measure for neuronal activity and is based
on uncoupling of oxygen consumption and supply (decreased levels of

deoxygenated hemoglobulin and increased blood flow) with increased

neuronal activity .
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Resumo

>,

(1O Balanco energético é regulado através de um sistema preciso
de feedback de nutrientes ingeridos e estocados.

J Estimulos hedonicos, cognitivos e emocionais podem sobrepor
a regulacao do balang¢o energético.

(JFatores emocionais e cognitivos podem ser modulados por sinais
de nutricionais.

(JA compreensao dos mecanismos de interagcdo hipotalamica auxiliara
na prevenc¢ao e reversao da obesidade.









..m Endoplasmatico e TLRs

TLRs ILRS

\»TRAFG
IkBK<—/

/

MyDeS Proteina
secretada ATEG MB I} PERK
IRAK N\ [—i—l | d;
g | 'l/

Dietas ricas em gordura e obesidade x resisténcia a insulina e diabetes tipo 2




Drogas anti-obesidade

» Catecolaminérgicas
» Serotoninérgicas
» Catecolaminérgicas e Serotoninergicas

» Inibidoras da lipase intestinal
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Prevaléncia da obesidade no Brasil
Segundo o IBGE (2008 e 2009), a obesidade atinge:

v'12.4% dos homens e
v'16,9% das mulheres com mais de 20 anos,

v'4,0% dos homens e
v'5,9% das mulheres entre 10 e 19 anos

v'16,6% dos meninos e
v'11,8% das meninas entre 5 a 9 anos.

IBGE 2009



Eficacia desses medicamentos

» Até o presente momento nao existe uma droga
totalmente segura e eficaz para o tratamento da

obesidade.

» Muitas delas ainda estao em fase de testes e 0s efeltos

colaterais observados sao preocupantes
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COMPONENTES DO GASTO ENERGETICO

GASTO ENERGETICO TOTAL

Taxa de metabolismo Efeito térmico dos Efeito térmico do

gasto energetico do gasto energético

gasto energetico total




1 —Leptina no hipotalamo: Causa da obesidade?
/

v

alimento N /

Gasto
Nacleo == "\ energético
arqueado -

Pancreas — Células Beta Tecido adiposo branco



Manutencao do sobrepeso

» O organismo tende a manter o maior peso
» Grelina esta aumentada apos perda de peso

» Gasto energetico basal é diminuido apds perda de peso
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Controle da fome por lipidios

Vfree fatty acid (> C12) RJGPR120, GPR119, GPRA0
©apo A-V/chylomicron ® GLP-1
@CCK ¥ [AS
Wcekr
Wcose lv vlv
v v \V) lumen

0110

intestinal L-cell ...t%

o
® . ~
itestinal |-cel .' 9 ingestdo de HFD
vagal afferent vagal afferent

el

slowlng of gastric emptying
suppression of food intake

Efeitos potentes provocada pela gordura na fungéo gastrointestinal, incluindo altera¢cfes na funcao
motora e na secrecao de peptideos intestinais, que levam a supressao do apetite e da ingestéo
energeética.

enterocytes Efeitos atenuados pela
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CRITERIOS DIAGNOSTICO DA OBESIDADE
1) Diagnostico quantitativo (antropometria):

Massa corpoérea: IMC (kg/m?)= Peso (kg)/altura (m?)

Classificacéao Pontos de corte do IMC (kg/m2)
Normal 18,5-24,99
Sobrepeso 225,00

Prée-obeso 25,00-29,99

Obeso 230,00

Obeso classe | 30,00-34,99

Obeso classe |l 35,00-39,99

Obeso classe Il 240,00

Fonte: Adaptado do WHO 1995, WHO 2000, WHO 2004
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Hipertensao
arterial

Diabetes
Tipo 2

Doencas
cardiovasculares

Cataratas Cancer

na gravidez

Depresséao



Projecac da OMS para 2025;

50% doS norte-americanos

25%0d0S brasileiros

EStarao 0hesos
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IMC=

Peso (em quilos)

altura® (em metros)

Diagnadstico

IMC Classificagoes
Menor do que 18,5 Abaixo do peso normal
18,5-24.9 Peso normal
25,0-29,9 Excesso de peso
30,0- 34,9 Obesidade classe |
35,0 - 39,9 Obesidade classe Il
Maior ou igual a 40,0 Obesidade classe Il

Classificacéo segundo a OMS a partir do IMC







plvidas com a fome e termogénese

@ Insulina Receptor
IR

Receptor

A\

m 950 Saltiel & Kahn Nature 414, 2001
nscri Velloso et al PNAS 93, 1996

génica Carvalheira & Velloso FEBS, 2001

Disparos neuronais
Neurotransmisséio
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m Click on image to enlarge
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