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IMPRECISION MEDICINE

For every person they do help (blue), the ten highest-grossing drugs in the
United States fail to improve the conditions of between 3 and 24 people (red)

1. ABILIFY (aripiprazole) 2. NEXIUM (esomeprazole)

Schizophrenia Heartburn
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3. HUMIRA (adalimumab)

4, CRESTOR (rosuvastatin)
Arthritis High cholesterol

? JIIIIILL,
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5. CYMBALTA (duloxetine)

6. ADVAIR DISKUS (fluticasone propionate) 7. ENBREL (etanercept)
Depression Asthma
@

Psoriasis

8. REMICADE (infliximab)

Crohn's disease

9. COPAXONE (glatiramer acetate)

Multiple sclerosis

10. NEULASTA (pegfilgrastim)

Neutropenia

Based on published number needed to treat (NNT) figures. For a full list of references, see Supplementary Information at go.nature.com/4dr78f

Personalized Cancer Therapy

Precision Medicine
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Next Generation Sequencing
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DNA sequencing

IS the technology that experienced
the

In the human history




2008

50,000 b

day
1 equipment

0.000016
human genomes
day

100,000,000 USD

the last ten years

2018

18,000,000,000,000 b
day

1 equipment

600
human genomes
day

1,000 USD

llumina



Projected annual storage in 2025

Twitter: 1-17 petabytes per year

Astronomy:
1,000 PB/year

YouTube:
1,000-2,000 PB/year

Genomics:
2,000-40,000
PB/year

BACKBLAZE DRIVES STACKED

10 petabytes
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Empire State  Willis (Sears) Taipei 101 Burj Khalifa  Drives

3,000

2,500

2,000

1,500

1,000

500

Building Tower 1,671 feet 2,717 feet 2,968 feet

1,250 feet 1,451 feet

* 6,195 drives x 5.75 inches of drive height = 35,621 inches or 2,968 feet




Biological interpretation
(social, legal issues)
== Lagging Behind

Technology
at the forefront @ "\




El valor de los datos

Harvard
Business
Review

DATA

Data Scientist: The Sexiest
Job of the 21st Century

by Thomas H. Davenport and D.J. Patil

FROM THE OCTOBER 2012 ISSUE
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Ads by Google > Data Scientist » Hadoop Big Data » Salary Guide » Hadoop Analytics

SO you wanna be a data scientist? A -
guide to 2015's hottest profession




Big Data in genomics

12 tumor types

e S Omics characterizations
Data is not the limit >
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Mutation

Gene expression

DNA methylation
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Clinical Diagnostics/Therapies

Research




La traduccion al paciente
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Genetic Counsellor
Is the next big thing
In hot professions

Fluent In DNA

Asgenomics migratestotheclinic, job options areemerging
for genetic counsellorsto explain the meaning in mutations.



HOW ARTIFICIAL
INTELLIGENCE
CAN MAKE
HEALTHCARE

HUMAN AGAIN

ERIC TOPOL

With a foreword by
ABRAHAM VERGHESE,

author of Cutting for Stone

DEEP
MEDICINE
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Al: Deep learning in image classification in Early Breast Cancer
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Fibrilacion Atrial Familiar

Plat. Tecnoldgicas Asesoria genética Servicios Novedades Acerca de Heritas Contacto o}

3 .
Hertas cardie

0 HERITAS CARDIOMIQOPATIAS HEREDITARIAS

CIBIC + INDEAR

) La fibrilacion atrial (FA) familiar es una manifestacion asocida a diversos fenotipos electrofisiolégicos y/o inclusive cardiopatias
SINDROME DE QT LARGO
estructurales, en los que el desarrollo de FA puede presentarse en forma primaria.

SINDROME DE BRUGADA

GENES COMPROBADOS
SINDROME DE QT CORTO GJAR KCNQ1 SCNBA
TAQUICARDIA VENTRICULAR
CATECOLAMINERGICA POLIMORFICA GENES EMERGENTES
ABCC9 DSC2 EMD HCN4
FIBRILACION ATRIAL FAMILIAR
‘ JPH2 KCNAS KCND3 KCNE1
KCNEZ2 KCNE3 KCNJ2 KCNJ8
LMNA MYH6 NKX2-5 NPPA

SCN3B SCN4B




AFib — Al machine learning
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HEART RATE
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Dispositivos moviles

Editorial
The Lancet
Pe J,
YEYs) MA
OIEJfa] eqt Wearable technology and lifestyle management: E®
iy O]]USI.D RGCO[ d the fight against obesity and diabetes
in¢ S
Ed@li ]]e In January, The Lancet published two Commissions the current lack of conclusive clinical evidence showing [ m JYq
%*':’: orgahiz . Smdft imunctinatina tha link hatuman bﬁlf’b;ualéh and tha  tha affirami af thic tarhnnlam: far nenmatina hahavicore 1 L
.J:Q:Ifhr t’olls h/ftﬁ'c phODeE
Fede 4 l
M ny . PIG- Id?

JAMA opiion
Wearable Devices for Cardiac Rhythm Diagnosis

and Management oS 26
€
5 N
JamesE. 1p,MD With the increasing use of direct-to-consumer medi- Combining data from PPG sensors with ac ‘\O«\ (f:')Q‘e'
Division of Cardiology, cal devices, it is paramount for dinicians to recognize  ometers can help identify some arrhythmi Y\\;(? (\«‘30
Department of the potential utilization for patient management. The  cardia detection at rest may indic % (‘De IR ) L &t
Medicine. Cornell aimee .- 2atie ' pe PN . aced (}‘\“% %\O a’&\O A ﬁ(}?‘\;ﬁ\?‘\) *6‘
jdig! ORI Q.
IR B e S A
g S0 X e
a\‘ {\%Na \ a‘_ed Gaﬁ“‘“:; «6\\1&5\"“‘;‘\
. \ A 4+ 2% 2™ oy
OB ™ e
rom N e W58 0% od
ta fro o8 W 290 g8 "o
t‘h da a8 o™
cale heal ) O e e ©
PEN 3 \atge—s L. De 5’\ 2 \)6 )eg‘i‘\“\&.gf\a (\‘c
g o] £ a “a\y Z\'ﬁg Leskove &7 and seott R \}»\u ‘6 rx&a%g ,.?‘\a
PERS {1ces fo e apy C g e o vecent et
BeSt P‘Fac m‘aﬂ'@hoﬁ : pipm popul? ‘“: it \‘;“a““"
em‘a\ﬂes a“d . 10, peer K™ g peatth bera¥o L g
W ol RO SO e i
eonifer & vicks', T AR — "\'g::‘ah o beh the
fces of data @
ce

and weadrd
s 2 T
Fa's . 2 O 1 9 2 O 2 O







Hygiene

Vitamin D — :
UV exposure
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Imternational journal of science
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Microbioma Humano y salud

«Obesidad

zIntolerancia Alimentos
z«Diabetes
<Autoinmunidad

«Cancer colon
«Homeostasis rinon
«Enfermedad periodontal
«Esofagitis

«Gastritis
«Gastroenteritis

«Colon Irritable
«Enfermedad de Crohn
«Artritis Reumatoidea
«Parkinson
«Enfermedades psiquiatricas
zAutismo

=Schizofrenia
zInfertilidad
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