KaK Ham ceroaHA rotoBUTb BPaveun
ANA NepcoHNPUUMNPOBAHHON
MeaANLUNHbI 3aBTPaLlHero AHA?

Mpod. Oner Mepseaes
MTY num. M.B. JlomoHoOCOBa

KpacHoAapcK-2017
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Paradigm shift

Predictive, Preventive and Personalised Medicine:
New Philosophy
in Medical Sciences and Health Care

Disease Care

Individualisaed patient profile
Predictivediagnosis
Targeted prevention

Clinically manifest
disordersé

\React'rve medicl 4 Avoided

intervention nEh=1}
of diseases

Phases of action in years Phases of action in years

Golubnitschaja et al. The EPMA Journal (2016)






In patients with multiple risk
factors for heart discase,

Lipitor
reduces risk qf
heart attack

%
3 6 0/
If you have risk factors such as family

history, high blood pressure, age, low
HDL{ g(xxl cholesterol) or vnukmg

VAT A ' WA 2
*That means i a large chinical study,
o

/o of patients taking a sugar pill or

|.-l.u-.‘|m had a heart attack « Ompare 45

atorvastatin calkciurm

to 2o of patients taking | illilnl.
& (alers



YTO 33 WMpMoUn AOoKa3aTe/IbHOU
MeaAnUUHbI?

* CHoCKa (*) oTHOCAWascA K onpeaeseHuto
onyb/IMKOBaHHOMY Ha NOTHOCTPAHUYHOU PEeKNaAME
4YacTo NoABAAOWAACA B TaKMX n3aaHmax Kak New York
Times, USA Today u The Wall Street Journal rnacuna
“YTO B 6ONBLIOM KIMHUYECKOM nccneaosaHunu, 3
NPoLUEeHTa NAUMEeHTOB, MPUHUMAIOLMNX CAXaPHYIO
NUAOA0 UK NNauebo nmenmn cepaedvHbin NPUCTyN, NO
CPaBHEHUIO € 2-MA NPOLLEHTAaMM NaLUMUEHTOB,
npUHMUMaBLKnX Jinunutop”.

 Tenepb mbl roBopum o “evidence-based» meauumnHe:
M3 Ka*KAoW COTHM NauUeHTOB NPUHMMaBLUMX JTIunnutop
ANnAa npegoTBpalleHmnAa cepaedHoro npucTyna
NOMOTa/sio TO/IbKO O4HOMY NauueHTy, a 99 gpyrmm Her.

Eric Topol, 2012



YTO 33 WMpMoUn AOoKa3aTe/IbHOU
MeaAnUUHbI?

* BmecTo TOro, 4tobbl ONPEeaeInTb TOro 0AHOro AU ABYX
CYACT/IMBYMKOB, KTO NOJIYYMT NO/Ib3Yy OT ynoTpebneHus, sce
Hace/NIeHNe CYHUTAETCA N31eYNUMbIM C AOCTAaTOYHOM
BEPOATHOCTbIO, BBUAY HEOMPOBEPKMMOTO CTaTUCTUYECKOTO
nokKa3atenbctsa. [Jaxke tepmuH "NNT" — number needed to
treat - b1 NpuaymaH, 4Tob6bl 0603HAYNTL, CKONBKO NOAEN
NOJIKHO ObITb NPONTU TEPANUM ANA BbIABNEHUA TEX
HEMHOIMX, KTO MONYYUT OXKNAAEMYIO MONb3Y.

* Bce 3TO roBOpPUT O TOM, YTO JOKa3aTenbHass MeanLmnHa
Xopolla AnA HaceneHus, Ho He ANA KaxKaoro MHAMBMAaA.

Eric Topol, 2012



« CnocoOHOCTb AaHHbIX B uudpoBom BUge
onpeAenaTb OCHOBHbIE TOYHbIE XapaKTepPUCTUKMU
ANSA KaXAoro yernoBeKka ycTaHaBrIMBaeT YHUKANbHYHO
3py B MmeauuUuHe.

 MeauunHa cerogHA 3aBUCUT OT YCPeAHEHHbIX
3Ha4YeHUU, B TO BpeMS KaK B bnumxauwem oyayuiem
OHa OyaeT npuBsi3aHa K JINYHOCTU. YCpeaAHEeHHoe
3Ha4YeHMe B KOHEeYHOM cyeTe He OyaeT OCHOBOM
MeAULUMUHBI.

* MMony4yeHHas B byaywem uHdopmauua dyaer
onpeaenaTbCcs UHAUBUAYANbHbLIM U OCOObLIM NyTeMm,
U KaXAabln AOMKEeH UCNonb30oBaTb 3Ty MHdopmauuio
Anst UAMeHeHUs1 MeaULUUHBI.

De Grandis and Halgunset BMC
Medical Ethics (2016) 17:43



MeaguuuHa 411+4

NporHo3upoBaHue
NpodunakTmnka

NepcoHndpukauma
NpeemcTBEHHOCTb

be3onacHocmb OAaHHbIX
lMpo3payHoCcmMb 014 yY4ACMHUKO8
TexHoONO2Uu4YecKasa 3aWUWEHHOCMb
lMpusepxceHHOCMb yYaCMHUKO8



4 OCHOBHbIX (pakTopa pucka cmepTtHocTn oT XHN3

HALIMOHAJIbHBIN
MICCIIEJIOBATE/IbCKUM LIEHTP
“3]I0POBOE INUTAHMUE"

APt CosokynHoe CmepTHOCTL OT XHU3?
BAMAHUE 4§-X
dakropos

pucka, %

CepaeyHo-cocyaucTbie

0
JECED G1M 3abonesaHusn
Ankoronb 35% HoBoobpa3zoBaHus
 — |
Henpaannbnoe 42% bonesHun opraHoB AbIXaHWA
0
nUTaHue T

Huskaa pusnyeckan |

)
aKTUBHOCTb 44% f Auaber

|

Merounmk: GLOBAL HEALTH RISKS report by World Health Organization, 2009 http://www.who.int/whosis/whostat/2010




A Personalized Diet, Better Suited to You
By KATE MURPHY, NYT, JANUARY 11, 2016 3:59 PM January 11,



Toward the Goal...in Diabetes




UHaomBuayanbHble pa3nuyins B IMUKeMNYeCcKOn peakuumn
Ha ynoTpeb6rfieHne OAHUX U TeX Xe NPOAYKTOB
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Zeevi et al., 2015, Cell 163, 1079-1094
November 19, 2015



Measure personal
features for 800 people

Microbiome

Blood tests

Predict personal
glycemic responses

: . Q=
Questionnaires ( §=

Food diary

Anthropometrics @

Personalized Nutrition
Predictor

it

Design personalized diet
to lower glycemic responses

Zeevi et al., 2015, Cell 163, 1079-1094
November 19, 2015



Anroputm npepckKkasaHmMa uHOUBMAyanbHOU
rMUKeMn4ecKon peakuum

A A Personal features |Meal features
’?}c‘. - Meal .
% Time, nutrients, Meal response predictor
prev. exercise responses p p

Boosted decision trees

|| Train predictor

>

Cross-validation
Leave-one-person-out

Main
cohort =% 1a "
300 panicipants o B

. 'S §
s, '8 R 33 ¢

0 20 25 5 30
Meal response prediction

x4000
Predicted Measured
\ ?
Use predictor to predict meal responses> =

Zeevi et al., 2015, Cell 163, 1079-1094
November 19, 2015

Validation ko
cohort "l

100 participants|




BebuHap The Scientist 31.01.2017

Precision Medicine:
Learning Lessons from
the Microbiome

Rob Knight, Ph.D.

Center for Microbiome Innovation |

University of California San Diego
ROB KNIGHT
WITH BRENDAN BUHLER



What do you SE€€ \

when you look in the

mlrror’







39 trillion
microbial cells




2-20 million
microbial genes

It’s hard to do systems
biology when you
ignore 99% of
the system!













Classifying lean/obese:

57% accuracy from human genes

VS

o . .
9OA> accuracy from microbial genes






“FOOd IS a
language

that speaks to our

genes”
— Jeff Bland
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What do you think affects your gut
microbiome!

Types Of Plants
Age
IBD
Collection Season
Antibiotic Use
Sex
Sleep Duration
- BMI
Types Of Plants, 6-10 Vs 30+
Alcohol Consumption
Exercise Frequency
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[lepcoHndULMPOBAHHBLIN NOAXOA K
NMUTAHNIO




Healthy diet

* A healthy diet throughout the life-course helps
prevent malnutrition in all its forms as well as a
range of NCDs and conditions.

 The exact make-up of a healthy, balanced diet will
vary depending on the individual needs (e.g. age,
gender, lifestyle, degree of physical activity).

* For adults a healthy diet contains fruits, vegetables,
egumes, nuts and whole grains and should be
imited in free sugars, salt, total fat, saturated fats
and free of industrial trans-fats.

http://www.who.int/mediacentre/factsheets/fs394/en/

10th WHO-IUMSP NCD PROGRAMME MANAGERS SEMINAR
19-21 6-6-10 June 2016, Geneva



MoBbileHne NPUBEpPXKEHHOCTH
SLCIELLY  310poBOMY 06pasy KU3HU

(nepsbie
10 rpamm) C nomouwbio Teopun

du3 HarpysKa

PpyKTbI U
(nepsbie 20 MUH)

OBOLLN
2 (1,25 nopuuun,)

(nocneaytowme 40
MwuH) . 1

[lobaBneHue

MukpoxxusHen = 30 MuH

Mpod. David Spiegelhalter,
ambridge University

MUKPOKU3HEN

[NoTepA
MUKPOXKNIHEN

| OavH geHb —,|

Ankoronb
SHUPERT (Kaskpaa nopums
(Kaxable 5 KypeHue nocse nepsoim)
NnpeBblleHUH eCTb curaper 0,5

Beca 3
Cnpenue

(nBa yaca 6es3

(PUN3. AKTUBHOCT;
1

KpacHoe

Maco Mark Fischetti, Scientific American,
85 rpamm) January 2013, vol. 308, 1, p. 76 30



YTo nponcxoanTt B mmpe?

* EBpo Komunccuna HepaBHO 0b6bsiBMAA KOHKYPC
NpoeKToB B 06/1aCTU NEePCOHaNN3UPOBAHHOMN
MeanLMHbI C 0bbemom PUHAHCUMpPOBaHMUA 659
mnH EBpo. C 2007 rona B EBpone 6bino yxe
notpadyeHo 6onee 1 mnpa Espo Ha MNMM.

* [pe3ngeHT Obama B 2015 roay obbasun 06
MHUUMaTmuBee B 0bnactu
NnepcoHaNN3UPoOBaAaHHON MeaULUHbI C
BblgeneHnem 215 mnH gonnapos

De Grandis and Halgunset BMC Medical Ethics
(2016) 17:43



Gastro-
intestinal

NIH HUMAN
MICROBIOME
PROJECT

up to |8 sites

250 people
up to 3 timepoints
4.5 trillion bases
Shotgun + |65
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Paszmep TMNUYHbIX $annos, KOTOPbie OblIM onpeaeneHbl
denepanbHon Kommnccmen no cesasu

Text of single clinical document
(HL7 CDA format) | 0.025

Text of single clinical doc (PDF format) | 0.050

Ultrasound | 0.200
Standard chart (healthy patient)
X-ray

Chest radiograph

PET scan

Mammography study (4 images)

64-slice CT scan

Human genome
(sequence data only)

Cellular pathology study (6 slides)

Example file sizes for different types of files (Megabytes)

25,000

/L
/"
Megabytes (not to scale)

/L JL
" 4

FIGURE 7.1: The size of various files and pieces of data that would be a part of any electronic
and personal health record of the future.



Hosag Mennimma

Pazpvymenue

becmposoaHbIe
NATYHKN

MoOmbpHaS CBA3b

/ + [Ipomyckrad ciocoOHOCTB

| CHOMIKA e Cymep = UHTepHeT
KoHBepreHus

Busyammamis // Q CounanpHele ceTH

Mupomarnmontsre U [Ipon3BoANTETHHOCTI
CHCTCMBI KOMIIbIOTEpOB + O0BEMOB
TAHHBIX

CosnnmarensHOE

Crapasa Menununa

JpuK Tononb, 2012



MynsTugncuMnnMHapHoOCTb
nepcoHnpUMpoBaHHON
MeAVULMUHDbI

* Meauk-

* MonekynsapHbIn bmnorsor-
* bBUonHPopmMaTUK-

* buo-men nHxeHep-
 [lporpammumcT



HoBoe nokoneHue rotoso K
nepcoHncdpmumpoBaHHOU MeguLUHe.
[oTOBbLI NN MbI?




