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Change 
 
The	extraordinary	and	accelera0ng	advances	that	are	taking	place	in	smart	phone		
telemedicine,		miniaturisa0on,	nano-sensors,	robo0cs,	pharmaceu0cal/	genomics	
	
Their	co-existence	with	system	failure	and	a	polarising	society	–	first	and	third	world	
	health	provision	within	the	same	service	
	
Their	ability	to	extend	medicine’s	reach	to	the	excluded	or	underserved	
	
The	changes	which	they	will	catalyse	in	the	health	professions	and	the	buildings	types		
	
The	likelihood	of	their	narrowing	or	widening	the	health	gap	between	rich	and	poor	
	



 

 

 

 

 

Digital/technological change 

	
Using	today’s	or	yesterday’s	technology:		Catch	up	
	
Social	ins4tu4ons	or	personal	priva4sa4on	
Technology	that	will	encourage	loca0onal	change	
	
Provision	or	personal	responsibility	
Technology	that	will	push	responsibility	towards	the	pa0ent	
	
Process	change:	Technology	that	will	encourage	process	change	
	
Gee	Whizz	change:	Technological	infla0on	
	



 

 

 

 

 

Digital/technological change 

Using	today’s	or	yesterday’s	technology:	Catch	up	

	 	 	 	Health	networks	

	 	 	 	Knowledge	share	

	 	 	 	Data	share	

	 	 	 	Social	media	

	



 

 

 

 

 

Digital/technological change 
	
	
Provision	or	personal	responsibility	
Technology	that	will	push	responsibility	towards	the	pa0ent	
	
Insurance	terms	
	
Pa4ent	networks	
	
Health	records	
	
Home	care	
	
	
	
	
	
	



 

 

 

 

 

Digital/technological change 
	
Social	ins4tu4ons	or	personal	priva4sa4on	
Technology	that	will	encourage	loca0onal	change	
	

Digitalising	the	home	

Remote	consulta4on	

Mobile	technology	
	

Home 
Nursing homes 
Pharmacy 
Cyber café 
Health kiosk 
 
 
 
Surgeries 
Drop in centres 
Healthy living centres 
 
 
 
 
 
Resource centres 
Community hospitals 
 
 
 
 
 
 
DTCs 
Secondary care 
Tertiary care 



 

 

 

 

 

Digital/technological change 
	
Process	change	
Technology	that	will		
encourage	process	change	
	

Miniaturisa4on	

Smartphone	hub	technology	

Remote	diagnosis	

Social	media	

Home	care	
	

Self care 
Monitoring 
Automated treatment 
Information and advice 
NHS direct 
 
Social care 
Primary care 
Outreach care 
Information and advice 
 
Basic diagnostic services 
Day interventions 
Minor injuries 
Nurse led inpatient care 
Intensive rehabilitation 
Chronic care management 
 
Planned interventions 
Emergency care 
Complex diagnostic treatment & 
inpatient care 

	

	

Home	

	

	

Health	and	social	care	
centres	up	to	10k	close	to	
home	

	

	

Community	care	centres	
100k	heart	of	the	community	

	

Specialist	care	centres	250k,	
500k,	1000k	on	central	city	
sites	



 

 

 

 

 

Digital/technological change 

	
Gee	Whizz	change:		
	



 

 

 

 

 

Futurology 
the future is nearly always defined 
- obviously  - by present possibilities 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 

dystopia 
 



 

 

 

 

 

dystopia 
 



 

 

 

 

 



 

 

 

 

 







 

 

 

 

 

Dystopia 
 
The health of a nation 

 



alivecor	

Nine	years	old	and	all	to	play	for	



 

 

 

 

 

 

 

 

 

 



 

 

 

 

 



Lets	believe	in		
the	future	for		
fiPeen	minutes		
like	we	used	to		



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 

Smart	phones		
	
66%	of	UK	adults	have	smart	phones	
	
Telemedicine	–			remote	consulta0on	
	
Telemedicine	–	security	and	policing	
	

	 	 		
	

	 		



 

 

 

 

 
physical	 virtual	

Smart	phones		
	
66%	of	UK	adults	havulta0on	
	

	 	 		
	

	 		



 

 

 

 

 



 

 

 

 

 

Pre-ins4tu4ons	



 

 

 

 

 

Pre-ins4tu4ons	Pre-ins4tu4ons	



+ 

Elective Hospital Community Hospital  Major Hospital 

+ 

Specialist Hospital 



Digital/technological change 
	
The	need	for	loca4onal	change	
	
																																																																																																									Krumholz	

	

	



The average age of hospital patients is now over 80  
 
The median age of patients admitted with hip fracture is 84, of whom one in 
three have dementia, one in three suffer delirium and one in three never return 
to their former residence. 
 
Most patients over 85 go to hospital because of an emergency, and stay on 
average for about 12 days 

Digital/technological change 
	
The	need	for	loca4onal	change	
	
	
	
																																																																																																										
	



alivecor	

The	majority	of	people	nursed	at	home	and	who	get	help	with	
ac0vi0es	of	daily	living	such	as	washing,	dressing	and	ea0ng	are	
75	or	older.		
	
Older	pa0ents	account	for	more	than	half	the	caseload	of	
district	nurses:	850	000	pa0ents	over	75		
	
400,000	people	over	75	receive	home	care	from	social	services	
		
2.5	million	people	over	75	also	have	some	kind	of	informal	care	
at	home	from	close	family	members,	neighbours	and	friends.		

Digital/technological change 
	
The	need	for	loca4onal	change	
	
	
	
																																																																																																										
	
Digital/technological change 
	
The	need	for	loca4onal	change	
	
	
	
																																																																																																										
	



alivecor	Digital/technological change 
	
The	need	for	loca4onal	change	
	
Public investment in infrastructure              Commercial opportunity 
 
																																																																																																										
	



 

 

 

 

 

 
 

Divorcees 

Born out of wedlock 

Gays 

Transgenders  



 

 

 

 

 

 
 

Mental health 

HIV 

Smoking 

Diet 

Child care 

 



 

 

 

 

 

 
 

Old Age 
Digital/technological change 
	

	 	 	 	 	 	 	 	Old	Age	
	
	
	
																																																																																																										
	



Digital/technological change 
	
Old	Age	
	
	
	
																																																																																																										
	



 

 

 

 

 

Remote	medicine	



alivecor	Physical change 
Estate opportunities  
	

	 	 	 	 	 	 	 	Old	Age	
	
	
	
																																																																																																										
	



 

 

 

 

 

Smart	phones		
	
66%	of	UK	adults	have	smart	phones	
	
Telemedicine	–			remote	consulta0on	
	

	 	 		
	

	 		



 

 

 

 

1  

One	in	six	consulta4ons	–	15%	-	in	the	USA	are	now	virtual	



 

 

 

 

 

	
	
Self	treatment	–	extreme	EXAMPLE	

	 						
Diabetes	pa0ents	are	hacking	their	way	towards	a	bionic	
pancreas	

	 	 		
	

	 		

Smart	phones	
	

	 	 		
	 		



AYer	reducing	the	cost	of	a	CGM	by	hacking	my	CGM	Transmi[er		
and	ge\ng	xDrip	up	and	working	I	started	work	on	building	the		
Android	App	por0ng	over	the	community	code	to	na0ve	Android	
	
	
	
	
	
	
	
	
	
	
	
To	my	surprise	with	no	mobile	development	experience		
2	months	later	I	have	a	working	open	loop	DIY	Ar0ficial	Pancreas.	



 

 

 

 

 
	
	

Smart	phones		
	
Chronic	Disease	Management	
	
Caveat	95%	of	health	care	apps	are	consumer-only	products	
	
•  Asthma	monitoring	
•  Wireless	shoe	insoles	for	diabe0c	pa0ents	
•  Diabetes	pa0ents	manage	their	glucose	levels,	diet	and	weight	

with	web	portal	links	to	clinicians	
•  Hub	for	cardiac	monitoring	

	 						
diabetes	pa0ents	are	hacking	their	way	towards	a	bionic	
pancreas	

	 	 		
	

	 		



£74.55 



Smart	phones:	remote	examina4on	



Smart	phones:	guidance	and	discourse	



		

Smart	phones:	guidance	and	treatment	
programmes	



Smart	phones:	reference	and	networking	
	
	



Cambridge	University	Colormetrix	
Hand	held	technology:	

The	app,	developed	by	researchers	at	the	
University	of	Cambridge,	accurately	measures	
colour-based,	or	colorimetric,	tests	for	use	in	
home,	clinical	or	remote	se\ngs,	and	enables	
the	transmission	of	medical	data	from	pa0ents	
directly	to	health	professionals.	
	

Decentralisa0on	of	healthcare	through	low-cost		
and	highly	portable	point-of-care	diagnos0cs	has		
the	poten0al	to	revolu0onise	current	limita0ons	in		
pa0ent	screening.		



Tricorder	Prize	
Hand	held	technology:	



	
	
	
	
	
	
	
	
	
	
	
			The	devices	are	expected	to	accurately	diagnose	13	health	condi0ons			

			10	required	core	condi4ons			

			3	elec4ve	condi4ons			

			5	real-4me	health	vital	signs,	independent	of	a	health	care	worker	or	facility,		

			and	in	a	way	that	provides	a	compelling	consumer	experience.	
	
	

Hand	held	technology:	
Tricorder	Prize	



alivecor	

Required	Core	Health	Condi4ons	(10):		
Anaemia,	Atrial	Fibrilla0on	(AFib),	Chronic	Obstruc0ve	Pulmonary	Disease	(COPD),	
Diabetes,	Leukocytosis,	Pneumonia,	O00s	Media,	Sleep	Apnea,	Urinary	Tract	Infec0on,	
Absence	of	condi0on.	
	
Elec4ve	Health	Condi4ons	(Choice	of	3):		
Cholesterol	Screen,	Food-borne	Illness,	HIV	Screen,	Hypertension,	Hypothyroidism/
Hyperthyroidism,	Melanoma,	Mononucleosis,	Pertussis	(Whooping	Cough),	Shingles,	
Strep	Throat.	
	
Required	Health	Vital	Signs	(5):		
Blood	Pressure,	Heart	Rate,	Oxygen	Satura0on,	Respiratory	Rate,	Temperature	

Hand	held	technology:	
Tricorder	Prize	



alivecor	

Diagnosis	leaves	the	lab:	
Minituarisa0on	



alivecor	

Diagnosis	leaves	the	lab:	
Minituarisa0on	



alivecor	

Diagnosis	leaves	the	lab:	
Minituarisa0on	



alivecor	

Pharma	Advances:	
	
Are	we	on	the	brink	of		
a	Paradigm	shiP?	
DNA	sequencing	

Immuno	therapies	

Therapeu4c	vaccines	

Mul4-drug	therapies	

Precision	medicine	
	
	
	

	
Early	diagnosis	
Infoma4cs	
Public	educATION	
	



alivecor	

Pharma	Advances:	
	
Dosimetry 	 	 		
	
Implanta4on	
	
3D	prin4ng	
	
	

	
	

Oral	drug	delivery	remains	the	preferred	route	of	drug	delivery.		
	
	
Novel	technologies	with	improved	performance,	pa0ent		
compliance	and	enhanced	quality	have	emerged	in	the	recent	past.		
	
Oral	fast-dispersing	dosage	forms,	three-dimensional	Prin0ng	(3DP)		
and	electrosta0c	coa0ng	are	a	few	examples	of	a	few	exis0ng		
technologies	with	the	poten0al	to	accommodate	various		
physico-chemical,	pharmacokine0c	and	pharma-codynamic		
characteris0cs	of	drugs	



the	significant	cost	differences	between	
remote	and	person	to	person	consulta0on	may	
fracture	medicine	and	create	a	two	0er	system	
for	both	physicians	and	pa0ents	
there	is	the	strong	likelihood	that	the	
personalisa0on	of	healthcare	will	shiY	
responsibility	to	the	individual	with	profound	
consequences	on	insurance	based	health	care	
systems	in	terms	of	proac0ve	engagement	and	
also	penal0es	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

Consequences	
Extend	the	personalisa4on	of	medicine	with	
the	mass	distribu4on	of	hand-held	devices	
	
Provide	the	opportunity	for	the	very	early	
diagnosis	of	cancer	
	
Change	the	rela4onship	between	pa4ent	
and	physician	
	
Mirror	the	transforma4on	from	main	frame	
to	desktop	
	
The	cost	and	availability	of	these	tools	will	
determine	whether	the	health	gap	widens	
or	narrows	
	
	



alivecor	

	
	
	
	
	
	
	
	

Consequences:	
Hospitals	becoming	ED/surgicentres/	acute	medicine	centres		
(	almost	certain)																	 		
a`ached	to	‘roomless	data	surveillance	centres	for	remote	monitoring	
(	quite	likely)	



the	significant	cost	differences	between	
remote	and	person	to	person	consulta0on	may	
fracture	medicine	and	create	a	two	0er	system	
for	both	physicians	and	pa0ents	
there	is	the	strong	likelihood	that	the	
personalisa0on	of	healthcare	will	shiY	
responsibility	to	the	individual	with	profound	
consequences	on	insurance	based	health	care	
systems	in	terms	of	proac0ve	engagement	and	
also	penal0es	

	
	
	
	
	
	
	
	
	
First	world	health	care	in	third	world	surroundings	as	technological	infla0on	consumes	the	
budget	and	the	high	costs	of	infrastructure	renewal	or	change	become	unaffordable	
	

Consequences:	



the	significant	cost	differences	between	
remote	and	person	to	person	consulta0on	may	
fracture	medicine	and	create	a	two	0er	system	
for	both	physicians	and	pa0ents	
there	is	the	strong	likelihood	that	the	
personalisa0on	of	healthcare	will	shiY	
responsibility	to	the	individual	with	profound	
consequences	on	insurance	based	health	care	
systems	in	terms	of	proac0ve	engagement	and	
also	penal0es	

	
	
	
	
	
	
	
	
	
	
	
			 		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

		

Consequences:	

	 		

The	significant	cost	differences	between	remote	and	person	to	person	consulta0on	 		
may	fracture	medicine	and	create	a	two	0er	system	for	both	physicians	and	pa0ents	

	 		



the	significant	cost	differences	between	
remote	and	person	to	person	consulta0on	may	
fracture	medicine	and	create	a	two	0er	system	
for	both	physicians	and	pa0ents	
there	is	the	strong	likelihood	that	the	
personalisa0on	of	healthcare	will	shiY	
responsibility	to	the	individual	with	profound	
consequences	on	insurance	based	health	care	
systems	in	terms	of	proac0ve	engagement	and	
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Consequences	
There	is	the	strong	likelihood	that	the		
personalisa4on	of	healthcare	will	shiP		
responsibility	to	the	individual	with		
profound	consequences	on	insurance		
based	health	care	systems	in	terms	of		
proac4ve	engagement	and	also	penal4es	
	



the	significant	cost	differences	between	
remote	and	person	to	person	consulta0on	may	
fracture	medicine	and	create	a	two	0er	system	
for	both	physicians	and	pa0ents	
there	is	the	strong	likelihood	that	the	
personalisa0on	of	healthcare	will	shiY	
responsibility	to	the	individual	with	profound	
consequences	on	insurance	based	health	care	
systems	in	terms	of	proac0ve	engagement	and	
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Consequences	
Much	of	this	will	lead	to	an	element	of	commercial	par4cipa4on	–	and	also	priva4sa4on.	
	
Much	of	these	changes	fall	in	the	realm	of	public	health	and	social	services	
	
We	have	the	ability	to	harness	many	of	the	advances	that	take	place	for	the	public	good		
	
We	should	not	allow	the	health	gap	between	the	rich	and	poor	to	get	any	wider	
	
It	is	of	vital	importance	that	bodies	such	as	the	NHS	develop	strategies			
	
There	is	huge	poli4cal	capital	in	many	of	these	changes		



 

 

 

 

 

thank	you	


