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 Impact   of   exponen1al   technology   on   health   care.         
  Change   of   mindset   is   needed?   
 Paul   Epping   Philips   Healthcare   Transforma1on   Services      May   29,   2015   
 Mastering   Business   Transforma1on   
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What   I’d   like   to   address   today   
 •  Some   (obvious)   trends   •  Health   care   instead   of   disease   care   =>   cheaper   •  Diagnos1cs,   faster   and   smarter   =>   cheaper   •  Treatment:   Medica1on   =>   different,   smarter   =>   cheaper   •  Pa1ent   is   wai1ng   for   you,   change   =>   cheaper   ➔ Hospitals   smaller,   focus   =>   cheaper      •  What   does   Exponen1al   growth   mean   and   how   is   that   currently   visible   •  A   mindset   change   from   Linear   to   Exponen1al   what   does   that   take?   •  What   IT   infrastructure   could   help   us   to   handle   the   data   explosion   –  Challenge:   contextual   data   (personalized   informa1on   
 •  Imbalance   •  Survival   kit   for   hospitals   
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 Changing   Digital   Health   Landscape   
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ShiY   from   physician   visits   to   technology   visits      It’s   just   the   start…   
 •  TECHNOLOGY   WILL   PLAY   A   BIG   ROLE   IN   THE   DISINTERMEDIATION   OF   THE   DOCTOR   -‐   PATIENT   RELATIONSHIP   
 •  TECHNOLOGY   WILL   TAKE   OVER   THE   MORE   MUNDANE   TASKS      •  INCREASE   OF   TECHNOLOGIES   THAT   WILL   HELP   IN   DIAGNOSIS.   
 Dr.   Alan   Greene   CMO   Scanadu,   founding   President   of   the   Society   for   Par1cipatory   Medicine   (2014,   Exponen1al   Medicine   conference)   
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 Economic   reali1es   are   driving      the   need   for   new   approaches      in   health   care   
 Clinical   and   economic   outcomes   are   driving      provider   reimbursement,   compliance   to   standards      of   care   and   the   ‘consumeriza1on’   of   health   care   
 value   volume   
 Move   from   trea1ng   illness   to   maintaining   popula7on   wellness;   resource   alloca1on   will   shiY   to   preven1ve   care   and   reduc1on   of   complica1ons   and   readmissions   
 preven1on   response   
 Connec7ng   informa7on   across   the   care   ecosystem   to   enabling   more   appropriate,   1mely   clinical   interven1on   and   decision-‐making   
 con1nuous   episodic   
 Expanding   affordable   access   to   care   for   all,   will   include   solving   challenges   related   to   affordability,   remote   access,   and   clinical   talent   
 accessible   limited   
 Instant   Fast   Readily   available   comprehensive   data,   largely   collected   by   the   pa1ent,   creates   a   viable   source   for   predic1on,   risk   stra1fica1on   and   diagnosis      
 AYer   D.   Slye   (Philips   HTS)   
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Current   direc1ons   (post   “black   swans”)      
 What   does   Exponen7al   Technology   mean?   
 Rapidly   growing   technological   features   which   at   the   same   1me   are   becoming   cheaper.   Moore’s   law   applies   and   when   informa1on   is   added   to   technique   =>   law   of   accelera1on   returns   applies         
 Who   will   be   affected?   Healthcare   providers   Healthcare   consumers   Policy   makers   Legal   bodies                     .   .   .   everyone   
 Are   there   examples?   
 Medical   revolu1on      driven   by:      Ar1ficial   Intelligence   (AI)   Sensors   3D-‐prin1ng   (4D-‐prin1ng)   Big   data   Internet   of   Things   (IoT)   Quan1fied   Self   Genomics   Synthe1c   biology   Robo1cs   Stem   cells   Nano   technology   
 Exponen7al   technology   will   (drama7cally)   impact      the   organiza7on   of   healthcare   
 Disrup7ve   
 Who   will   succeed?   Those   who   are   agile,   open,   brave,   willing   to   embrace   risks   
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Exponen1al   technological   growth   at   reduced   cost   for   performance   
 Bandwidth   
 Storage   Cost      
 Compu1ng   Cost      0   
 350   
 700   
 1050   
 1400   
 1    2    3    4    5    6    7    8    9    10    11   
 $   per   gB   per   Sec.   
 $   per   1M   transistors   
 1992    Today   
 $   
 Performance   
 Video   conferencing   Digital   camera                                                GPS   Scanning   Calculator      Cloud   storage      Digital   dictaphone   Music   player      Video   player   Etc.                           
 SoYware   solu1ons   for   free   
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Influen1al   books   (must   reads   …   if   you   have   1me)      
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 Effect   that   we   see,   experience   
 All   technology   that   will   digi1ze,   add   informa1on   to   it   Digi7ze      1   
 Stages   in   innova1ons   to   understand   that   disrup1ve   is   just   a   phase      The   6   D’s   according   to   P.   Diamandis   
 In   the   early   stage   small   doublings   =>   once   it   hits   the   knee   you’re   10   doublings   away   from   a   thousand,   twenty   doublings   to   reach   a   million;   thirty   doublings   to   get   to   a   billion   
 Decep7ve   2   
 Any   innova1on   that   creates   a   new   market   and   disrupts   an   exis1ng   one      Disrup7ve   
 3   
 You   don’t   have   separated   solu1ons   (flashlight,   GPS   or   camera,….)   Instead   =>   apps   on   your   smartphone      Dematerializa7on   
 5   
 You   can   reach   very   quickly   very   large   groups   of   people      Democra7za7on   6   
 An   exis1ng   product   or   service   will   available   for   free   or   way   cheaper   (Uber,   Airbnb,   Craiglist,   Skype,      etc)   Demone7za7on   
 4   
 Reshaped      our   world   
 Revolu7onize   our   world   
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Consequences   
 •  Unprecedented   confluence   of   disrup1ve   technologies   (synthe1c   biology,   AI,   nano,   sensors,   etc.)   will   improve   the   human   condi1on      
 •  Machines   will   surpass   human   intelligence   in   a   few   decades   and   cross   an   irreversible   point      –  Superintelligence   and   disrup1on   of   mankind   •  Todays   babies   will   reach   ages   >   150   years   in   good   health      •  Lost   of   500   million   jobs   <   10   years   (policies   of   governments:   create   jobs…)   (200.000   -‐   300.000   in   NL)      
 •  A   world   of   abundance,   but   who   will   benefit   from   that?   •  What   (IT)   infrastructure(s)   may   accommodate   that?   
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Quote(s)   
 •  “Je   ziet   ‘t   pas   as   je   ‘t   doorheb”   (J.   Cruijff)   
 •  (Examples   men1oned   are   just   a   1p   of   the   iceberg)   
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Care   shiIing      to   lower   cost      
 seJngs   and   Homes      
 High   tech   and   High   Touch   
 Ongoing      focus   on         
 quality   and   cost   +   personaliza7on   
 of   care   
 Move   towards      popula7on      health   
 and   access   to   care   /         Point   of   Care      Diagnos7cs   
 People   increasingly   engaged   in   their   health   journey   
 Need   for   integrated   solu7ons   for   con7nuous   care   Bridging   the   intersec7on   of   consumer   and   clinical   spaces   Interoperability,   connected   devices,   big   data   and   analy7cs   
 Treatment    Recovery   Diagnosis    Home   care   Preven7on   Healthy   living   
 From   discrete,   acute   events   to   a   Health   Con7nuum   
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Quan1fied   self   a   example   of   focusing   on   health      A   powerful   way   to   change   behavior.   
 Source:   David   Hargreaves,   Quan1fied   Self   promoter   
 Empowerment   
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You   are   just         a   number      
 Source:   Tim   Chester,   Digital   writer   
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 Ultrathin   ‘diagnos1c   skin’      allows   con7nuous   monitoring   
 Source:   R.   Chad   Webb   et   al.,   Natural   Materials   
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Data,   data,   data   
 •  Collect   data   •  Share   data      
 (we   are   our   social   network)   •  Analyze   data   •  Find   paverns   •  Get   advises         •  Feed   it   to   the   “new”   physician      People   will   contribute      their   own   private   data                     as   long   as   they   get   value   back   
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Disease   stage   closer   to   ZERO   Source:   exponen1al   medicine   
 •     The   disease   stage   is   gexng   closer   and   closer   to   zero.      •     It’s   taking   an   asympto1c   path   that   connects   disease   with   preven1on.      •     Holy   grail   of   preven1on   isn’t   born   of   health   and   wellness.      Preven1on   is   born   out   of   disease   and   our   new-‐found   abili1es   to   find   it   by   looking   closer   and   earlier.   
 •  Do   we   need   disease   insurance   (companies...)?      
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 Diagnos1cs   
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Selfdiagnosis   with   Scanadu   tricoder   
 In   10   seconds   you   know:   •  Temperature   •  EKG   •  Stress   •  Heart   rate   •  Breathing   rate   •  RR   •  SPO2   
 Fast,   cheap   =>   disrup1ve   Demoniza1on,   demateraliza1on,   democra1za1on   
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New   ‘lab-‐on-‐a-‐chip’   could   revolu7onize   early   diagnosis   of   cancer      
 Integrated   microfluidic   exosome   analysis   directly   from   human   plasma   (1,5   hours!).         (A)  Image   of   the   prototype   PDMS   chip   containing   a   
 cascading   microchannel   network   for   mul1-‐stage   exosome   analysis.      
 (B)  Streamlined   workflow   for   on-‐chip   immunomagne1c   isola1on,   chemical   lysis,   and   intravesicular   protein   analysis   of   circula1ng   exosomes.   #1-‐3   indicates   the   inlet   for   exosome   capture   beads,   washing/lysis   buffer,   protein   capture   beads,   and   ELISA   reagents,   respec1vely.      
  Credit:   Mei   He   et   al./Royal   Society   of   Chemistry)   
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Parasites,   prin1ng   cancer   cells   
  From   www.wirelessdesignmag.com   -‐   May   7,   5:48   PM      Prick   a   finger   and   have   the   blood   checked   for   parasites   —   by   smartphone?   Scien1sts   are   turning   those   ubiquitous   phones   into   microscopes   and   other   medical   tools   that   could   help...   
 Printed   cancer   cells   to   study      
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 Detec1ng   cancer   cells   
 As   a   mix   of   cancer   cells   (red)   and   white   blood   cells   (green)   flows   through   the   microfluidic   channel,   sound   waves   from   the   transducers   located   on   both   sides   of   the   channel   guide   them   into   separate   channels,   allowing   the   rare   cancer   cells   to   be   moved   to   the   right   and   isolated   (credit:   the   researchers)   
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 A   visit   with                     Dr.   Watson….   
 With   thanks   to   Dr.   N.   Hekster,   IBM   
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 Dr.   Watson   supports   healthcare   with:   
 Educa7on   
 Research   
 Clinical   Prac7ce   
 Payment   
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Diagnos1cs   on   your   smartphone   
 Source:   YaleScien1fic   
 Source:   Google   
 Source:   CHLA   
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Or   just   using   trained   dogs....   
 1.   Early   detec1on   of   lung   cancer   by   sniffing   breath   80%   accurate   2.   Sniffing   on   urine   to   detect   prostate   cancer   >   90%         3.   Developing   “electronic   nose”   
 FDA   approved????   
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 Treatment   
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Medica1on   administra1on      
 Can   DNA   Nanobots   Successfully   Treat   Cancer      Pa1ents?   First   Human   Trial   Soon   Source:   singularityhub.com   
  Wireless   electronic   implants   deliver   an1bio1c,   then   harmlessly   dissolve   Source:   singularityhub.com   
 MIT   chemical   engineers   have   designed   an   implantable   device   that   can   deliver   many   drugs   at   once,   allowing   researchers   to   determine   which   drugs   are   the   most   effec1ve   against   a   pa1ent’s   tumor   (credit:   Eric   Smith,   edited   by   Jose-‐Luis   Olivares/MIT))   
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Wai1ng   for   a   donor?   Let’s   (3-‐D)   print   it!      
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(credit:   Filomena   Simone   et   al.)   
 Source:   Adafruit.com   
 Source:   explainingthefuture.com   Source:   explainingthefuture.com   
 Examples   3D-‐bioprin1ng      
 Source:   explainingthefuture.com   
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More   3-‐Prin1ng   
 Three   babies’   lives   were   saved   with   this   groundbreaking   3-‐D   printed   device   that   restored   their   breathing   (credit:   University   of   Michigan   Health   System)   
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 Google   Glass   in   the   Opera1ng   Room   (teaching)   (But:   presen7ng   vital   signs,   EMR   data   and   naviga7on   to   the   surgeon   directly   
 Source:   Paul   Szotek   [Google]   
 Already   a   commodity?      UMC-‐St.   Radboud   
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Google   Glass   can   now   display   cap7ons   for   hard-‐of-‐hearing   users      
 Cap1oning   on   Glass   display   cap1ons   for   the   hard-‐of-‐hearing   (credit:   Georgia   Tech)   
 Georgia   Ins1tute   of   Technology   researchers   have   created   a   speech-‐to-‐text   Android   app   for   Google   Glass   that   displays   cap1ons   for   hard-‐of-‐hearing   persons   when   someone   is   talking   to   them   in   person.   
 When   can   I   have   that   thing??   
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Robo1c   healthcare   provider   Technology   closer   to   the   pa7ent   including   the   required   informa7on   
 TU   –   Eindhoven   
 the   new   physician,   nurse,   companion   ...?   
 Humanoid   robots   Aldebaran      
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 Research   /   development   
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 2009   
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iBrain   reads   brainwave   ac1vity   and   transmits   wirelessly   back   to   a   computer   (2014)      
 Professor   Stephen   Hawking   (Photo   Credit:   NASA/Paul   Alers)   
 www.gizmag.com   
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An1bio1c   resistance   tests:   Bacteria   in   the   culture   on   the   leY   are   suscep1ble   to   the   an1bio1c   in   each   disk,   as   shown   by   the   dark,   clear   rings   where   bacteria   have   not   grown.   Those   on   the   right   are   fully   suscep1ble   to   only   three   of   the   seven   an1bio1cs   tested.   (credit:   Graham   Beards/Wikimedia   Commons)    Source:   WTVOX.com   
 Cyborg   eye   
 Cancer   cells   on   the   leY   are   pre-‐molecule   treatment.      The   cells   on   the   right   are   aYer   the   treatment   and      are   dead   (credit:   S.   Kumar)   
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 The   new   OR   advisor?   TU   -‐   DelY   
 “Beam   me   up”   Experiments   with   telepor7ng   of   experts   
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Scien7sts   create   the   sensa7on   of   invisibility   
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‹nr.›   
 Erik   Sorto   smoothly   controls   robo1c   arm   with   his   brain      (credit:   Spencer   Kellis   and   Chris1an   Klaes   /Caltech)   
 Robot   learns   to   use   hammer.   What   could   go   wrong?      (credit:   UC   Berkeley)   
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Cloud   solu1ons   to   handle   al   these   different   types   of   data      

Page 45
						
						

‹nr.›   
 Isn’t   it   obvious   that   we   don’t   need   big   hospitals   anymore   Because   of:      
 • Selfmanagement   • High   end   and   instant   diagnos1cs   (e.g.   sensors)   • Treatments   not   necessarily   in   hospital   • Surgery   by   Robots      • Less   physicians   • Less   labs   • Exis1ng   healthcare   ins1tu1ons   will   be   crushed   with   new   business   models   that   dematerialize,   demone1ze   and   democra1ze   today's   bureaucra1c   and   inefficient   healthcare   system.   • Biometric   sensing   (wearables)   and   AI   will   make   each   of   us   the   CEOs   of   our   own   health.      
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BUT   
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Back   to   Plato   (Freud)   
 Spirited   (Thymos)   “Ego”      
 Connec1on   
 Logical   (Logos)   
 “Super-‐ego”         
 Materials   Profit   
 Technique   
 Appe11ve   (Epithymia)   
 “Id”      
 Self   Uniqueness   
 AYer   Koos   de   Vos,   2014,   de   Waardenfabriek   
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How   do   we   experience   “Spirited”   
 “Spirited”      
 Rela1ons,   Respect,   Norms   and   Values      
  Religion,   Spirituality,   Engagement,      
 You,   Responsibility   
  Connec7on      
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The   experienced   “Uniqueness”   
  “Appe77ve”   
  Art,   Crea1vity,   Ideas      
 Subjec1vity,   Feelings,   Personality,   Integrity,   Liking,   Originality,   
 Experience,   Self-‐Reflec1on,   Nuance,   Doubt      
     
 Uniqueness      
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The   observable   “Truth”   
  “Logical”      
  Laws   and   Rules,   Money,   Science,   Technique,   Systems,   Efficiency,   Objec1ve,   Tangible,   Work,   Mind,   
 Structure,   Produc1on,               
 Profit   
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Appe11ve   (Epithymia)   
 “Id”      
 Self   Uniqueness   
 Spirited   (Thymos)   “Ego”      
 Connec1on   
 Imbalance   Logos         
 Materials   Profit   
 Technique    Nano   
 AI   
 DNA   
 Syn   Bio   Robo1ca   
 3D-‐Prin1ng   
 IoT   
 Big   Data   Stem   cell   
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Where   is   the   core?      
 Ontzielde   Vitruvius   mens?   Source:   Marcel   Messing   2014   
 Vitruvius   mens,   DaVinci      
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Survival   kit   for   a   modern   hospital   (10   rules)   
 •  Prepare   to   push   off   what   is   not   needed      •  Make   the   connec1ons   between   Spirited-‐Logos-‐Appe11ve.   It   is   about   your   clients   •  Be   adap1ve   to   (rapid)   changes   •  Understand   that   you   can’t   do   everything   yourself   =>   collaborate   and   focus                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         •  ShiY   service   businesses   from   reac1ve   to   proac1ve   •  Use   analy1cs   of   Big   Data   because   that   will   create   an   en1rely   new   sec1on   of   the   value   chain   •  Product   design   will   require   a   long-‐term,   integra1ve   approach   •  Expect   more   consolida1on   and   a   war   for   talent   •  Prevent   your   pa1ents/clients   from   privacy   viola1on   •  Awareness   of   the   fact   that   all   digi1zed   technological   devices   can   be   hacked      
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‹nr.›   
 Thank   you!   T:      @paulepping   LinkedIn:   Paul   Epping            
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