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Doencas cronicas entre as principais causas de mortalidade no

mundo

Deaths (millions)

Ischaemic heart disease
Stroke
Chronic obstructive pulmonary disease

Lower respiratony infections

Alzheimer disease and other dementias

Cause Group
Trachea, bronchus, lung cancers

- Communicable, matemal, neocnatal

Diabetes mellitus and nutritional conditions

Road injury

- Moncommunicable diseases

- Injuries

Diarrhoeal diseases

Tuberculosis

Souros: Global Heslth Estimates 2016: Deaths by Cause, Aze, Sex, by Country and by Region, 2000-2016. Geneva, World Heslth Onzanization: 2018,

(WHO, 2016)



A prevaléncia de doencas cronicas e degenerativas no mundo
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DOENCAS CRONICAS NAO TRANSMISSIVEIS

MILHOES DE
INTERNAGOES™

8,8
& CAUSA DE OBITO BILHOES GASTOS

DE 30 AG9 ANOS™ COM INTERNACOES*
IMPACTO ¢

Fonte: Obitos — Sistema de Informacdes sobre Mortalidade (SIM/SVS/MS)

MORTALICADE NO BRASIL

Obitos em 2019

+1980 -2019
500

400

Outras causas 300
0

DCNT Demais causas

DCNT
55%

Feliciano S et al. Arg. Bras. Cardiol. 2023



Causas de doencas cronicas

952 iﬁ fig:

Genetics Lifestyle Environmental
choices factors
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Doencas cronicas e degenerativas: fatores de risco

TR

Age Family history Poor diet

of the disease
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% @
Excessive

alcohol
consumption

Lack of Smoking

excercise

Chronic Lack of

Exposure to
Environmental stress sleep
toxins & pollution

Primehealth



A idade como fator de risco para doencas cronicas

497 Arthritis
407 Heart
15 disease
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Macnee W et al.European Respiratory Journal 2014



A contribuicao do estilo de vida para a prevalencia de
doencas cronicas

Look into What o1 : Taming the
You Eat t e, Ak Stress Monster
- Engage yourselfin 03. - Maintain a Healthy
Physical Activity ’ | : Body Balance
Adequate Alcohol OB, wrrrrrrrerrrrrree “ \ Hydration & Good
Consumption . ; p Hygiene are Important

Embrace Being Free

Quality Sleep

Navigate Your 09 Cetting through
Food Choices d W Regular Check-Ups

) from Smoking

Primehealth



Principais doencas cronicas e degenerativas

Alzheimer's
disease

Chronic Chronic
kidney disease liver disease

Arthritis e
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Systemic lupus
erythematosus
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respiratory disorders
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LUpus € uma doenca autoimune

Autoimmune diseases

Known antigens

Systemic lupus
erythematosus

Spliceosomal snRNP, Ro/La (SS-A/
SS-B) particle, histone and native
DNA

Sjégren’s syndrome

Ro/La ribonuclear particle, musca-
rinic receptor

Rheumatoid arthritis

Citrullinated cyclic peptide, IgM

Dermatomyositis/
polymyositis

t-RNA synthetases

Diffuse systemic sclerosis

Topoisomerase

Limited systemic sclerosis
(CREST)

Centromere proteins

From Scofield RH: Lancet 363(9420):1544-1546, 2004.

PMID: 15135604

* Autoantibodies as predictors of disease.

Definicdo: Sao caracterizadas pela
presenca de auto-anticorpos que
prejudicam o funcionamento de diversos
orgaos e possuem manifestacoes diversas



Mecanismos comuns a

doencas autoimunes

Robbins e Cotran 82 edicao

Suscetibilidade Infeccao, dano tecidual

genética
Necrose,
inflamacgao
Genes de

suscetibilidade

Ativacao das

Falha da _ l
autotolerancia APC s tacldials

\/

Influxo de

linfécitos

autorreativos
nos tecidos

Linfocitos
autorreativos

Ativacao de
linfocitos
autorreativos

Lesao tecidual: |
doenca autoimune




Infeccoes podem induzir autoimunidade

A. Inducio de coestimuladores sobre as APCs

APC expressa

O\ Micrébio

moléculas
coestimuladoras Linfécito T
Ativacio *:% autorreativo
da APC
ﬁ
" Auto-
antigeno

APC apresenta autoantigeno

Autoimunidade

B. Mimetismo molecular
%Micrc’)bio
”
| 4

Ativacao de
linfécitos T

: ntigeno Linfécito T autorreativo que
microbiano também reconhece
peptideo microbiano

APC apresenta peptideo microbiano que se assemelha a autoantigeno

Autoimunidade

Robbins e Cotran 82 edicao



Lupus eritematoso sistémico

“Lupus deriva do termo em
latim para lobo, e as
primeiras descricoes desta
doenca usaram este termo
para descrever lesoes
faciais que pareciam com
mordidas de lobo”

Surtha et al. J Clin Invest, 2021




TABELA 6-8 Critérios Revisados de 1997 para Classificacdo de Lapus Eritematoso Sistémico*

Critério

Definicdo

10.

file

. Exantema zigomatico

. Exantema discoide

Fotossensibilidade

Ulceras orais

. Artrite

Serosite

. Transtorno renal

. Transtorno neurolégico

Transtorno hematolégico

Transtorno imunoldgico

Fator antinuclear

Eritema fixo plano ou elevado sobre as eminéncias zigométicas, tendendo a poupar os sulcos nasolabiais

Placas eritematosas elevadas com descamacédo ceratotica aderente e tamponamento folicular; podem
ocorrer cicatrizes atrdficas em lesdes mais antigas

Exantema decorrente de reacdo incomum a luz do sol por histdria do paciente ou por observacédo do
médico

Ulceracdo oral ou nasofaringea, geralmente indolor, observada por um médico

Artrite ndo erosiva envolvendo duas ou mais articulacdes, caracterizada por dor a palpacdo, edema ou
derrame

Pleurite — histdria convincente de dor pleuritica ou atrito auscultado por médico ou evidéncia de
derrame pleural ou
Pericardite — documentada por eletrocardiograma ou atrito ou evidéncia de derrame pericéardico

Proteinuria persistente > 0,5 g/dL ou > 3 se a quantificacdo ndo for feita
Cilindros celulares — podem ser de hemacias, hemoglobina, granulares, tubulares ou mistos

Crises convulsivas — na auséncia de drogas causadoras ou desarranjos metabdlicos conhecidos (p. ex.,
uremia, cetoacidose ou desequilibrio eletrolitico) ou

Psicose — na auséncia de drogas causadoras ou desarranjos metabdlicos conhecidos (p. ex., uremia,
cetoacidose ou desequilibrio eletrolitico)

Anemia hemolitica — com reticulocitose ou

Leucopenia — < 4,0 x 10° células/L (4.000 células/mm?®) no total em duas ou mais ocasides ou
Linfopenia — < 1,5 x 10? células/L (1.500 células/mm?®) em duas ou mais ocasides ou
Trombocitopenia — < 100 x 10° células/L (100 x 10® células/mm?®) na auséncia de drogas causadoras

Anticorpo anti-DNA contra DNA nativo em titulo anormal ou

Anti-Sm — presenca de anticorpo contra antigeno nuclear SM ou

Achado positivo de anticorpos antifosfolipidios com base em (1) nivel sérico anormal de anticorpos
anticardiolipina 1gG ou IgM, (2) teste positivo para anticoagulante do lUpus, usando um teste-padréo,
ou (3), teste sorolégico falso-positivo para sifilis sabidamente positivo ha pelo menos 6 meses e
confirmado por imobilizacdo negativa do Treponema pallidum ou teste de absorcdo de anticorpo
treponémico fluorescente

Titulo anormal de fator antinuclear por imunofluorescéncia ou uma prova equivalente em qualquer ponto
no tempo e na auséncia de drogas que sabidamente estejam associadas a sindrome do Idpus induzido
por drogas

Robbins e Cotran 82 edicao



Neurological complications (50%) ———

Constitutional symptoms
and fevers (70%)

Cutaneous and mucosal
complications (70%)

Pleural effusion

(40%)
Pericarditis
and effusion
(20%) - Renal
complications
(30%)

Gastrointestinal
complications (50%)

Haematological
complications
(50%)

Arthritis and
musculoskeletal
complications
(85%)

Raynaud
phenomenon
(20%)

Kaul et al. Nat Rev Dis Primers. 2016

TABELA 6-10 Manifestacoes Clinicas e Patologicas

do Lupus Eritematoso Sistémico

Manifestacédo Clinica Prevaléncia nos Pacientes (%)*

Hematoldgicas 100
Artrite 80-90
Pele 85
Febre 55-85
Cansaco 80-100
Perda de peso 60
Renais 50-70
Neuropsiquiatricas 25-35
Pleurite 45
Mialgias 35
Pericardite 25
Gastrointestinais 20
Fenémeno de Raynaud 15-40
Oculares 15
Neuropatia periférica 15

*As porcentagens sao aproximadas e podem variar com a idade, a etnia e outros

fatores.

Robbins e Cotran 82 edicao



Desencadeantes
externos (p. ex.,
radiacao UV

Genes de
suscetibilidade

Patogénese do lupus

) ) Apoptose
@

0°9®

Falha na autotolerancia

Remocao defeituosa
dos corpos
apoptoticos

. , AUTOANTIBODIES
Linfécitos B e T especificos ° 2@

@
para antigenos autonucleares °* @ ° ANA
Aumento da carga

fo-anlgevez cksrse Sensitive (not speciﬁc)

=0 Anticorpo antinuclear, .
%K’FE yﬁ%" complexos dSD NA, Sm |th
IS o"% @% antigeno-anticorpo SPE Ci {_-i c

Anti-histone
Drug-induced lupus

contendo DNA nuclear

J Endocitose de imunocomplexos \

Envolvimento '*} /
de TLRs pelo DNA 2

Anti-phospholipid

Thromboembolism

Estimulacao dos
linfécitos B e CDs
por sinais de TLR

Producéo persistente de
anticorpos IgG

: A i
antinucleares em alto nivel Robbins e Cotran 82 edigao



4 b}

Defective apoptosis ] [ Immune system dysregulation ]
' +
| Modified nucleosomal material | [ Tcell,B cell and cytokine defects |
J Y
: Immune @Ammotic
! I e cell
! = _ - ' MHC TCR

CDaoL

Class switching
Increased
autoantibody
production

Kaul et al. Nat Rev Dis Primers. 2016




Sinais classicos do lupus

_Erupcao discoide

Erupcao malar

Google images




Comprometimento pulmonar no lupus

Doenca intersticial pulmonar Hemorragia alveolar (HAHN, 2006)

Derrame pleural (HAHMN, 2006) Alveolite/pneumonite

e Il HAR

Hipertens&o alveolar Sindrome do pulm3o retraido (shrinking lung)




Comprometimento cardiovascular no lupus

Pericardite/derrame pericardico

Increased CVD in SLE FALCAO et al, 2000; MARCELINA et al, 1999

Frostegard, J Int Med, 2022



Comprometimento renal no lupus

FIGURA 6-28 Nefrite lapica, tipo proliferativo focal. Ha duas lesoes R i . . .

: : FIGURA 6-30 Deposicao de imunocomplexos no ldpus eritematoso
necrosantes no glomerulo (geras)._(CorteSla do Dr. Heir’nut Renr?ke, sistémico. Micrografia com imunofluorescéncia de um glomérulo
Departamento de Patologia, Brigham and Women’s Hospital, corado com anti-lgG fluorescente de um paciente com nefrite
Boston, MA.) lipica proliferativa difusa. Observe os depésitos de IgG mesangiais

e nas paredes capilares. (Cortesia da Dra. Jean QOlson, Departa-
mento de Patologia, Universidade da Califérnia em San Francisco,
San Francisco, CA.)

DAILIR I ~mAa A 3 AFrAars O AAL AR A



Desafios na pesquisa e
no manejo do lupus

1. Heterogeneidade de
apresentacoes clinicas
e acometimento
sistémico;
2. Tratamentos genéricos e
inespecificos visando
Imunossupressao.

Drugs FDA EMA
Prednisone v NA
Prednisolone v NA
Methylprednisolone 4 NA
Aspirine v NA
NSAIDs - NA
Chloroquine - NA
Hydroxychloroquine v NA
Thalidomide - -
Azathioprine - NA
Cyclophosphamide - NA
Methotrexate - NA
Mycophenomate mofetil - -
Cyclosporine - NA
Rituximab - -
Belimumab v v/ ¥k

Lawrence C et al. Ther and Clin Risk Manag. 2012



Diabetes mellitus: definicao

* Doenca caracterizada pela hiperglicemia persistente decorrente
da reduzida producao de insulina ou de sinalizacao insuficiente
nos tecidos-alvo.

(mg/dl)

Blood Glucose Levels for Diabetes

400
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50

0

4.0 6.0

Hours after meal

Increased

thirst.

= =
e 3 =
g ,fi = -1

Frequent Extreme
urination. hunger.

-
A )

Blurred
vision.

A

SRRl

Slow-healing cuts
and sores. Fatigue.

Cleveland Clinic, 2024



Prevaléncia do diabetes mellitus

Prevalence
of diabetes mellitus

 Word ]

2010 =285 million %&’—‘

2030=439million|
Increase 54% .

https://www.nature.com/articles/nrendo.2011.183

https://www.scielo.br/j/csp/a/4YWitmtvQkgFm3mmQ4f7kxD
r/abstract/?lang=pt



Diabetes mellitus do tipo 1 e do tipo 2

DIABETES MELLITUS

TYPE 1 VS TYPE 2

* Occurs when the pancreas is unable to e Occurs due to insulin resistance (i.e. when
produce enough insulin the body does not respond well to insulin)

* Tends to develop at a young age * Tendsto develop at an older age

* Cannot be prevented * Can be prevented with lifestyle changes

* Require insulin therapy -

Can be managed with lifestyle modifications

alone if diagnosed early

Both share symptoms of frequent urination, increased thirst, extreme hunger, unintentional
weight loss, fatigue, blurry vision, sores or wounds that heal slowly, and numbness and tingling
sensation in hands and feet.

Both can benefit from lifestyle modifications such as a healthy diet, physical activity, blood sugar

level monitoring, and management of stress and other existing health conditions.

https://www.homage.sg/health/type-1-type-2-diabetes/



Diabetes mellitus do tipo 1 e do tipo 2

Type 1 Diabetes: Insufficient Insulin Type 2 Diabetes: Insulin Resistance

% Diminished . Glucose
" insulin

OMS,1999



O diabetes mellitus impacta varios sistemas

Diabetic retinopathy
Leading cause
of blindness in
working-age adults

Stroke
2- to 4-fold increase
in cardiovascular
events and stroke

Cardiovascular
Diabetic nephropathy disease
Leading cause of

1; Diabetes and
end-slage renal disease "

';p impaired glucosea
1 tolerance increase
cardiovascular
disease sk
three- to eightfold

; Diabetic neuropathy
Leading cause of nontraumatic
lower extremity amputations

Giaco & Brownlee, 2011



Diabetes mellitus tipo 1: perfil autoimune

Stage 1 Stage 2 " Stage 3

Multiple autoantibodies Autoantibodies present Autoantibodies present
Blood glucose normal (usually multiple) Blood glucose elevated
(Normoglycemia) Blood glucose abnormal (Hyperglycemia)

(Dysglycemia)

No symptoms Usually symptomatic

No symptoms

Symptoms of type 1 diabetes include:

N\ "
) & L i
</ ~Q
= 5 ~—
Frequent Extreme Dry Fatigue and
Urination Thirst Mouth Weakness
E o
Q
Increased Unexplained Blurred
Appetite Weight Loss Vision

https://www.breakthrought1d.org/early-detection/



D | a b etes me ult us tl p O 2 Box 1 | Modifiable and nonmodifiable risk factors for T2DM

Modifiable risk factors
= Overweight or obesity

, . . = Physical inactivity
afin. = Dietary factors
‘ l | nearly Smoking
_ [ ]
| 90-95% : o
. | ° 5’300 = Previously identified glucose tolerance (IGT and/or IFG)
-y = Abnormal lipids (elevated triglycerides, low HDL
Can develop at Most cases can In adults, type 2 diabetes Nearly 5,300 youth cholesterol levels)
any age be prevented accounts for approximately diagnosed each year in . Hypertension
90-95% of all diagnosed 2017 and 2018 )
cases of diabetes. = Inflammation
= [ntrauterine environment
Risk factors for type 2 diabetes: : Non'modifiable ri5k factors
.\ 0 ) ! " g
)@ ® o 1 ! 1.2 Million - Sex
‘ ﬁ Cananns : People 18 years or older = Ethnicity
- | cegnosed with disbetes = Family history of T2DM
Bemg Havmg a family Bem.g physmally Being 45 or : n = History of gestational diabetes
overweight history inactive older X

= Polycystic ovary syndrome

Abbreviations: IFG, impaired fasting glucose; IGT, impaired glucose

https://www.nature.com/articles/nrendo.2011.183 el B I AU L

https://www.cdc.gov/diabetes/about/about-type-2-
diabetes.html



Hiperinsulinemia compensatoria no diabetes tipo 2

Healthy Compens_atory
Hyperinsulinemia

[ .
st 56 S
:3%‘/ Glucotoxicity :r%/ i
Y Lipotoxicity (7 vy
Inflammation

Insulin Receptor Insulin Receptor

(Dl —

—f Pode levar a falha pancreatica
y e dependéncia de insulina
especialmente em casos nao-

V\@@ . tratados

GLUT4 'L VGLUT4 l
Translocation Translocation
l NO l NO
‘ Glucose Uptake t‘* Vasodilation ‘ “ Glucosti Uptake ‘#_‘; iVaSOiiilatiOﬂ ‘
Skeletal Muscle Endothelium Insulin <. Endothelia
Resistance *  Dysfunction

] ¥
Diabetes — CHD

Obesit Hypertensi
Dyslip?ggwia Atggrzsglr:a?g};is Cra ft, 2019




Nefropatia diabética

Healthy Kidney Diabetic Kidney Disease

Waste in urine

To urine *

our ¥

https://www.mytypeldiabetes.nhs.uk/resources/internal/di
abetes-and-the-kidneys/

Afeta metade dos pacientes de T2M e um terco dos T1M



Nefropatia diabética

Podocytopathy

« Podocyte loss through
detachment and apoptosis
Hypertrophy

Foot-process effacement
Reduction in slit diaphragms
Basement membrane thickening

Mesangial cell
hypertrophy
and proliferation

Mesangial
matrix
deposition

Epithelial Tubule epithelial
cell atrophy

Diabetic
Healthy

Distal
convoluted
tubule

Praximal tubule

Bowman's space
Basement membrane
Pedicel

Efferent
arteriole -

T~ Podocyte
e ’,f" Renal corpuscle Mesangial cell 44
Endmheli{?ﬁ A ae % o 4 : Teell ®
cel > £
CEM = - ' Macrophage @
. Slit Inflammatory mediators a
St Albumin o

Nature Reviews | Disease Primers

Thomas et al. Nat Rev Dis Primers. 2015



Polineuropatia diabética

Heart

Stomach

Large
intestine

— Small
intestine

Bladder

Distribuicao dos nervos afetados
Feldman et al. Nat Rev Dis Primers, 2019



Polineuropatia diabética

. Ty
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Feldman et al. Nat Rev Dis Primers, 2019



Retinopatia diabética

Stage One Stage Two Stage Three  Stage Four

Mild non-proliferative Moderate non-proliferative Severe non-proliferative Proliferative diabetic
diabetic retinopathy diabetic retinopathy diabetic retinopathy retinopathy

Blocked blood flow triggers

Microaneurysms, the creation of new

An increased number

Small swellings called bleeding and . abnormal blood vessels
microaneurysms deposits may be et AUCTOENENry SIS, (neovascularization). This
appear. present. bleeding and blggd can lead to scar tissue and
. . . vessel abnormalities i
Consequéncia: glaucoma e cegueira progressiva are present. resti sl st iU,

https://www.allaboutvision.com/conditions/diabetic-retinopathy/



Alteracoes vasculares decorrentes do diabetes

Ateroesclerose e arterioesclerose
Trombose

Necrose tecidual com demanda de
amputacao

Risco cardiovascular e cardiomegalia

fl‘dlcrnvasculature
Willis cycle
/JK Vertebrobasilar
artery
—?{ />\—M|crnvasculature
(=N
\ /

\
Coronary artery
Microvasculature

Aorta — -

___,
\'?‘-.—n strocyte end foot

/,) "_&:: Pericyte
'-‘_.; .' AR Basal lamina

Lumen

| -
\\\ *géﬁ' Endothelial call
~
| |

———Cardiomyocytes

Glomerulus

Efferent arterioles
t Renal artenr Podocytes
Microvasculature N ;

__.f—

\

eripheral artery

\ '-—/ Mlcrovasculature

: Diabetic macroangiopathy ...

« Edothelial injury :
« Atherosclerosis

Afferent arterioles

u —Perivascular adipose

!’l Schwann calls

Diabetic microangiopathy |...,

« Edothelial injury

F‘ + basement membrane

adhesion
+ Microthrombus

. thickening
: N + Erythrocyte and platelets
s :

Li et al Signal Transduction and Targeted Therapy, 2023



https://www.nature.com/sigtrans

Encefalopatia diabética e risco de doencas
neurodegenerativas

Hipometabolismo de glicose em cérebros de pacientes com resisténcia a
insulina

Baker et al JAMA Neurol, 2011



Encefalopatia diabética e risco de doencas
neurodegenerativas

A atrofia cerebral ao longo de
quatro anos se correlaciona
com o HOMA-IR

Willette et al Diabetes Care 2012



Encefalopatia diabética e risco de doencas
neurodegenerativas

Menor fluxo sanguineo cerebral cortical em pacientes com IR

Birdsill et al. 2014 Obesity



IRIGF-1Rp pY

A IRS-1pSer636/639

Encefalopatia diabética e risco de doencas

neurodegenerativas
B, TG g L 1600+
7 . h E15, Q1200
e 3 10 = 800-
' & B O 400-
I NCI AD NCI AD

1 R Pacientes com DA apresentam
marcadores cerebrais de resisténcia
- a insulina (Talbot et al., 2012; Bomfim
. ‘ etal., 2012)



Associacao epidemiologica entre diabetes e demeéncia

Association of diabetes mellitus and dementia: the Rotterdam Study.

A Ott; R P Stolk; A Hofman; F van Harskamp; D E Grobbee; M M Breteler (Profiled Authors: Hofman, Albert; Breteler, Monique M B)
Department of Epidemiology & Biostatistics, Erasmus University Medical School, Rotterdam, The Netherlands.
Diabetologia 1996;39(11):1392-7.

Increased Risk of Type 2 Diabetes in Alzheimer Disease

. N i - v w . 3 -
Juliette Janson,"* Thomas Laedtke,! Joseph E. Parisi,” Peter (°Brien,” Ronald C. Petersen,” and
Peter C. Butler”

Diabetes, 2004

J Am Geriatr Soc 56:1028-1036, 2008.

Type 2 Diabetes Mellitus and Cognitive Decline in Two Large
Cohorts of Community-Dwelling Older Adults

Olivia I. Okereke, MD, SM,*" Jae H. Kang, ScD,” Nancy R. Cook, ScD,*S J. Michael Gaziano, MD,*
JoAnn E. Manson, MD, DrPH,*S Julie E. Buring, ScD,*S and Francine Grodstein, ScD* 'S



Manejo e terapia do diabetes tipo 2 tem alvos em muitos
tecidos

Factors that contribute to defective

blood glucose control in T2DM

Muscle
Impaired glucose
uptake, storage and

Pancreas
= Impaired insulin secretion

and loss of B-cell mass

Brain

Meurotransmitter
dysfuncticon and
abnormalities of
circadian rhythm

Increased lipid storage,

inflammation

= Pramlir

y

inediones

r

tide

* Bromocriptine

metabolism * Inappropriately raised
glucagon secretion
Gut Adipose tissue
Disturbances of
incretin function defective adipokine
and the microbiome production,
Y L 4
Insulin GLP-1 receptor agonists
* Sulfonylureas
* Meglitinides
¥ 1
* Metformin Thiazolid
* DFP-4 inhibitors
= Colesevelam
= e-glucosidase inhibitors

Lifestyle, diet

Liver

Excess glucose
production and
excess lipid storage

Kidney
Increased glucose
reabsorption

w

Metfarmin

SGLTZ inhibitors

11

and exercise

1|

* Blood glucose

Tissue-specific effects in T2DM

Weight gain

Weight neutral

Weight | .
2 Tahrani et al.,

Nat Rev Endo,2016



Manejo e terapia do diabetes tipo 2

TYPES AND NAMES OF DIABETES MEDICATIONS*

BRAND NAMES
Biguanides Glucophage, Fortamet
GLP-1 receptor agonists Trulicity, Tanzeum, Bydureon, Victoza
DPP-IV inhibitors Januvia, Onglyza, Nesina
SGLT-2 inhibitors Invokana, Farxiga, Jardiance
Sulfonylureas Amaryl, Glucotrol, DiaBeta, Glynase
Insulin Tresiba, Toujeo, Afrezza, Levemir, Lantus
Combination drugs Janumet, Jentadueto, Kombiglyze, Tradjenta, Kazano, Oseni

*This chart provides examples of some, but not all, medications used to treat diabetes.

Tirzepatide



Acoes pleiotropicas dos analogos de GLP-1

Brain T e
2 ..f .\ - 1

Neuroprotection [2° s

t Neurogenesis | poiey)

Liver
t Glycogen storage

Heart

t Myocardial contractility

t Heart rate

t Myocardial glucose
uptake

} Ischemia-induced
myocardial damage

Fat cells
t Glucose uptake
t Lipalysis

Kidney
< ! Matriuresis

Pancreas
t MNew pcell formation
= | & Bcell apoptosis
t Insulin biosynthesis

Skeletal muscle =
t Glucose uptake #F="

Blood vessel

R t Endothelium-dependent
\ y vasodilation

Glucagon-like peptide-1 receptor is involved in learning
and neuroprotection

Matthew ] During'+?, Lei Cao?, David S Zuzga?, Jeremy S Francis', Helen L Fitzsimons'?, Xiangyang Jiao?,

Ross ] Bland?, Matthias Klugmann'!, William A Banks®, Daniel ] Drucker* & Colin N Haile? Ruderman & Prentki’ Nat Ver Drug Discovery’ 2004




Cancer —definicao

* O cancer compreende um grupo grande de doencas que ocorrem
a partir da proliferacado descontrolada de células e pode se iniciar
na maioria dos orgdos do corpo.




Prevaléncia de cancer na populacao mundial

Europe
The Americas <5 23.4%
21.0% ﬁ Number of cases:
Number of cases: iy 4 230 000

3792 000

-

18.1 million
new cancer cases

)- Asia
" 48.4%
L
: "‘4' Number of cases:

Lk g
& 8 751 000

Africa
5.8%
Number of cases: _
1055 000 /
Oceania
1.4%
Number of cases:
S Estimated number of incident cases, both sexes,
all cancers including non-melanoma skin cancer,
for all ages, worldwide
Dados de 2018

(GLOBOCAN, 2018)



Prevaléncia de cancer na populacao brasileira

Distribuicio proporcional dos dez tipos de cancer mais incidentes estimados para 2018 por

sexo, exceto pele nao melanoma®

Localizacao Primaria Casos o Localizacao Primaria Casos %

Prostata 68.220 31, 7% Homens Mulheres Mama Feminina 29.700 29.5%

Tragueia, Bronguio & Pulmao 18.740 B.7% Colon e Reto 18.980 94%

Colon e Reto 17.380 81% Colo do Ltero 16.370 81%

Estomago 13.540 63% Traqueia, Bronguio e Pulmao 12530 6.2%

Cavidade Oral 11.200 2.2% Glandula Tireoide 8.040 40%

Esdfago 8.240 3.8% Estémago 7.790 3,8%

Bexiga 6.690 3,1% Corpo do Utero 6.600 3,3%

Laringe 6.390 3.0% Ovano 6.150 3,0%

Leucemias 2.5940 28% sisterna Mervoso Central 2.510 21%

sistema Nervoso Central a.810 27% Leucemias 4,860 24%

*Nameros arredondados para maltiplos de 10.

(INCA, 2018)



Tipos e prevaléncia de cancer em homens e mulheres

Tumores podem se originar em diferentes tecidos.

Tecido Origem Tumores benignos Tumores malignos
e Revestimento Papiloma Carcinoma
Epitelial .
Glandular Adenoma Adenocarcinoma
Fibroso Fibroma Fibrossarcoma
Adiposo Lipoma Lipossarcoma
Conjuntivo Cartilagem Condroma Condrossarcoma
Vasos sanguineos Hemangioma Hemangiossarcoma
Meninge Meningioma Meningioma maligno
Mieloide Leucemia
Hemolinfopoiético|Linféide Leucemia linfocitica
Linfomas
Liso Leiomioma Leiomiossarcoma
Muscular _ .
Estriado Rabdomioma Rabdomiossarcoma
Nervoso Neurdnio Neuroblastoma

(INCA, 2018)




Tumorigenese

NORMAL CELL
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Alberts et al. 72 edicao.



Tumorigenese

Normal Premalignant Tumor

Tumor suppressive microenvironment
(Epi)mutation accumulation

Zhang et al Sig Transduct Target Ther 2024



Progressao do cancer epitelial: lesao tecidual e invasao

LOW-GRADE HIGH-GRADE
Egsﬁgfﬁ}hﬂ INTRAEPITHELIAL INTRAEPITHELIAL
NEOPLASIA NEOPLASIA

INVASIVE
CARCINOMA

epithelium

connective tissue

Alberts et al. 72 edicao.



Hallmarks do cancer

Sustaining Evading
proliferative growth
signaling suppressors

Deregulating _Avoiding
cellular immune
destruction

Resisting Enabling
cell replicative -
death immortality
Genome Tumor-
instability & _promoting
mutation inflammation
Inducing Activating
angiogenesis invasion &

metastasis Hanahan & Weinberg. Cell 2011



Novos hallmarks do cancer

Emerging hallmarks &
enabling characteristics

Unlocking Nonmutational
phenqtyplc epigenetic
plasticity reprogramming

Senescent Polymorphic
cells microbiomes

Hanahan D. Cancer Discov (2022)



Microambiente tumoral e sua complexidade

The Reductionist View A Heterotypic Cell Biology

@ {a ~Endothelial cells

Je3 Hanahan & Weinberg. Cell 2000



Angiogénese

Recrutamento de vasos sanguineos para nutricao do tumor

o Tumaor
sacrates VEGF

Blood vessal

VEGF increases
blood vessel
expraession and
movemeant to tumaor

Turnor has increased
blood supply



Angiogenese e metastase

normal epithelium

basal lamina

adhere to blood vessel
wall in liver

“Rullblown metastasis Alberts et al. 72 edicao.



A metastase e o comprometimento multissistémico
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Hutchinson, Nat Rev Clin Oncol, 2024



Fatores de risco do cancer

n ) n.

Viruses
UV Radiation Smoking
Chemicals Cells Dividing

NCI 2024



TABELA 20-2

Virus

Cancer associado

Areas de alta incidéncia

Virus de DNA

Familia dos papovavirus

Papilomavirus (muitas cepas
diferentes)

Verrugas (benignas)

Mundo todo

Carcinoma de colo do Utero

Mundo todo

Familia dos hepadnavirus

Virus da hepatite B

Cancer de figado (carcinoma
hepatocelular)

Sudeste da Asia, Africa
tropical

Familia dos herpes-virus

Virus Epstein-Barr

Linfoma de Burkitt (cancer de
linfocitos B)

Africa Ocidental, Papua Nova
Guiné

Carcinoma nasofaringeo

Sul da China, Groenlandia

Herpes-virus humano 8

Sarcoma de Kaposi

Paises do Sul e do Centro da
Africa

Virus de RNA

Familia dos retrovirus

Virus da leucemia das células T
humanas tipo 1 (HTLV-1)

Leucemia/linfoma de célula T
adulta

Japao, Antilhas

Virus da imunodeficiéncia
humana (HIV, o virus da Aids)

Sarcoma de Kaposi
(via herpes-virus humano 8)

Paises do Sul e do Centro da
Africa

Familia dos flavivirus

Virus da hepatite C

Cancer de figado (carcinoma
hepatocelular)

Mundo todo

Alberts et al. 72 edicao.




Cachexia: uma sindrome multissistémica comum no
cancer

Liver Braim

Acute-phase response Neurcinflammation
t Albumin production 4 Appetite

T CRP and o-fetoprotein » Tmate and amell alterations

- Ty, e
> \ /

. 8 Skeletal muscle Wasting
d Ghrelin production -
: ; { « Cytokines e 3 + Physical performance
= 3ut barrier dysfunction r e Tumour factors —— s Weaknass
' Myosteatosia
/ \ \ Bone
Adipose tissue Heart
) = B Osteolysis
Fut.dupl.u_tmn = Csteoclast activation
T Lipelysis + Calcium mobilization
= Browning = Woaknass
Wasting
= Atrophy

& Innervation

« Cardiac dysfunction Argiles et al. Nat Rev Clin Oncol 2023



Opcoes terapéuticas para o cancer

s TREATMENT _ (€8 mancnene
7% OPTIONS

SURGERY ®‘

BONE MARROW
TRANSPLANTATION

RADIATION

THERAPY

TARGETED

THERAPY

CHEMOTHERAPY




Imunoterapia: CAR-T cells

Extract T-cells from T-cells engineered to detect tumar
patient's blood and reprogrammed to be super-killers

Grow an army of
cancer killing T-cells

Best-in-class T-cells target

3 Infuse cancer killing T-cells
and destroy cancer cells

back into the patient's body

Cancer cell Engineered T-cell

Red blood cell . T-cell

Innovative genomics



Paciente com cancer ha 13 anos
tem remissao completa em SP em
um mes apos terapia celular em
estudo na rede publica

Terapia combate a doenca com células de defesa do paciente modificadas em laboratério e é
estudada para trés tipos de canceres: leucemia linfoblastica B, linfoma ndo Hodgkin de células B e
mieloma multiplo.

- DEPOIS =




Againg

Doencas neurodegenerativas e seu comprometimento
S i Sté m i C O Review Article | Open access | Published: 05 May 2023

Gastrointestinal disorders in Parkinson's disease and

~ A Al - other Lewy body diseases
Alteracdes sistémicas na deméncia Wy hody

Masaaki Hirayama g, Hiroshi Nishiwaki, Tomonari Hamaguchi & Kinji Ohno &

npj Parkinson's Disease 9, Article number: 71 (2023) | Cite this article
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De Felice et al., Nat Rev Neurosci, 2022



Conclusoes

Doencas crbnicas e degenerativas causam grande incapacidade e
mortalidade na populacao.

Doencas autoimunes possuem origens comuns com apresentacoes
heterogéneas e comprometem diferentes sistemas fisioldgicos

Diabetes mellitus € uma doenca bastante prevalente que causa multiplas
complicacoes em diferentes tecidos se nao adequadamente manejada

Cancer € um conjunto multifatorial de doencas que podem se originar e se
espalhar em diversos sistemas.

Considerando a integracdo entre os sistemas fisioldgicos, grande parte das
doencas, em maior ou menor grau, apresentam manifestacoes sistémicas.
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