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«The man first wanted to eat to survive, then he wanted to 
eat well and incorporated gastronomy into his cultural 
world. He now, in addition, he wants to eat health » 
Prof. F. Grande Covian	  

       “Let food be the medicine, and let medicine be 
the food.” (attributed to Hippocrates)	  

	  

Food	  for	  Health	  and	  Medicine	  



Food	  for	  Health	  and	  Medicine	  

Cardiovascular	  disease	  

Cáncer	   Diabetes	  

Food Chemical Compounds …	  

… Have Mechanisms 
of Action to Promote 
Good Health	  



Food	  –	  Drug	  Interac6on	  for	  Good	  Food	  for	  Health	  and	  Medicine	  



Personalized	   nutri6on	   is	   expected	   to	   be	   one	   of	   the	  
greatest	  revolu6ons	  for	  modern	  medicine	  and	  health.	  	  
	  
This	  interest	  mainly	  due	  to	  the	  great	  development	  of	  omics	  &	  digital	  technologies.	  

	  Corinne	  L.	  Bush,	  Jeffrey	  B.	  Blumberg,	  Ahmed	  El-‐Sohemy,	  Deanna	  M.	  Minich,	  Jóse	  M.	  Ordovás,	  Dana	  G.	  Reed	  &	  Victoria	  A.	  Yunez	  Behm	  (2020)	  Toward	  the	  DefiniTon	  
of	  Personalized	  NutriTon:	  A	  Proposal	  by	  The	  American	  NutriTon	  AssociaTon,	  Journal	  of	  the	  American	  College	  of	  NutriTon,	  39:1,	  5-‐15,	  



The	  Nutri6on	  for	  Precision	  Health	  program	  
2020-‐2030	  Strategic	  Plan	  for	  NIH	  NutriTon	  Research	  
	  

h^ps://dpcpsi.nih.gov/onr/strategic-‐plan	  

Personalized	  Nutri6on	  



Verma,	  Meghna	  et	  al.	  “Challenges	  in	  Personalized	  NutriTon	  and	  Health.”	  FronTers	  in	  NutriTon	  5	  (2018)	  
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h^ps://caloriemama.ai/api	  

FreeStyle	  Libre	  Flash	  Glucose	  
Monitoring	  System	  (Abbo^’s)	  

h^ps://www.samsung.com/au/apps/
samsung-‐health/nutriTon/	  

@PictureMicrobes	  

h^ps://www.fitbit.com	  



Personalized	  Nutri6on	  

h^ps://doi.org/10.3389/fmicb.2021.634511	  

u  	  Complex	  follow-‐up	  or	  interven6onal	  studies	  

u  Small	  Sample	  Size	  

u  Low	  adherence	  to	  studies	  

u  Sort	  interven6on	  6mes	  

u  Small	  cumula6ve	  effects	  



Personalized	  Nutri6on	  

h^ps://doi.org/10.1101/2021.08.08.455560	  



Personalized	  Nutri6on	  

h^ps://doi.org/10.1016/j.cell.2015.11.001	  



Personalized	  Nutri6on	  

h^ps://doi.org/10.1016/j.cell.2015.11.001	  

Glucose	  monitor	  (CGM),	  which	  
measures	  intersTTal	  fluid	  glucose	  
every	  5	  min	  for	  7	  full	  days	  (the	  
“connecTon	  week”),	  using	  
subcutaneous	  sensors	  

we	  recorded	  over	  1.5	  million	  glucose	  
measurements	  from	  5,435	  days.	  



Personalized	  Nutri6on	  

h^ps://doi.org/10.1016/j.cell.2015.11.001	  



Personalized	  Nutri6on	  

h^ps://doi.org/10.1016/j.cell.2015.11.001	  

Gradient	  Boos6ng	  Regression	  

Trees	   are	   inferred	   sequenTally,	  
with	   each	   tree	   trained	   on	   the	  
residual	  of	  all	  previous	  trees	  and	  
making	   a	   small	   contribuTon	   to	  
the	  overall	  predicTon	  



Personalized	  Nutri6on	  

h^ps://doi.org/10.1016/j.cell.2015.11.001	  



Personalized	  Nutri6on	  

h^ps://doi.org/10.1016/j.cell.2015.11.001	  

72	  PDPs	  of	  the	  microbiome-‐based	  features	  used	  in	  our	  predictor	  were	  either	  
beneficial	  (21	  factors),	  non-‐beneficial	  (28),	  or	  non-‐decisive	  (23)	  



Personalized	  Nutri6on	  

h^ps://doi.org/10.1016/j.cell.2015.11.001	  



Personalized	  Nutri6on	  

h^ps://doi.org/10.1016/j.cell.2015.11.001	  



Personalized	  Nutri6on	  

Disclosure:	  No	  stocks	  or	  other	  relaTonship	  with	  this	  company	  

h^ps://www.daytwo.com/	  

Eric	  Topol	  
(American	  Cardiologist)	  	  



Personalized	  Nutri6on	  

h^ps://twi^er.com/EricTopol/status/934848245162901504/photo/4	  



Personalized	  Nutri6on	  

h^ps://twi^er.com/erictopol/status/1102234234582781952	  



Personalized	  Nutri6on	  

h^ps://doi.org/10.1038/s41591-‐020-‐01183-‐8	  

Random	  forest	  regression	  
and	  classifica6on	  

A	   cross-‐validaTon	   approach	   was	  
implemented,	   which	   was	   based	   on	  
100	   bootstrap	   iteraTons	   and	   an	  
80/20	   random	   split	   of	   training	   and	  
tesTng	  folds	  

shown	   to	   be	  parTcularly	   suitable	   and	   robust	   to	   the	  
staTsTcal	   challenges	   inherent	   to	   microbiome	  
abundance	  data	  

Nat.	  Med.	  25,	  667–678	  (2019)	  
	  
PLoS	  Comput.	  Biol.	  12,	  e1004977	  (2016).	  



Personalized	  Nutri6on	  

h^ps://doi.org/10.1038/s41591-‐020-‐01183-‐8	  



Personalized	  Nutri6on	  

h^ps://doi.org/10.1038/s41591-‐020-‐01183-‐8	  



Future	  Challenges	  

(1)  create	  standards	  (incl.	  data	  pre-‐processing)	  for	  the	  development	  and	  deployment	  of	  

ML	   techniques	   with	   an	   easy,	   transparent,	   and	   trustable	   interpretability	   for	   non-‐

experts	  taking	  in	  account	  the	  peculiariTes	  of	  microbiome	  data	  

(2)	  increase	  the	  number	  and	  quality	  of	  human	  microbiome	  studies	  

(3)	   create	   efficient	   data	   structures	   and	  ML	   repositories	   following	   Findable,	   Accessible,	  

Interoperable	  and	  Reusable	  (FAIR)	  principles	  

(4)	  chose	  appropriate	  distribuTonal	  assumpTons	  including	  sparsity	  and	  composiTonality,	  

appropriate	  feature	  selecTon	  
h^ps://doi.org/10.3389/fmicb.2021.634511	  



Future	  Challenges	  

(5) 	  control	  for	  technical	  biases	  such	  as	  read	  count	  variaTons,	  the	  potenTal	  confounding	  

effects,	  and	  mulTple	  tesTng	  

(6)	   	  Improve	  interpretability	  ML	  methods	  

(7)	   build	   bridges	   between	   different	   disciplines,	   microbiology,	   biology,	   staTsTcs,	  

bioinformaTcs,	   engineering	   and	   others	   to	   increase	   interdisciplinary	   for	   innovaTve	  

soluTons	  

h^ps://doi.org/10.3389/fmicb.2021.634511	  



Future	  Challenges	  

behaviours,	  beliefs,	  preferences,	  barriers	  

h^ps://doi.org/10.3389/fmicb.2021.634511	  

which	  mo6vate	  and	  enable	  each	  person	  to	  make	  appropriate	  
changes	  to	  his	  or	  her	  ea6ng	  paRern	  

SMART	   goals	   (Specific,	  
Measurable,	   Achievable,	  
Re levant ,	   and	   T ime-‐
bound)	  
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#PictureYourMicrobes	  
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