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Established	in	1989	in	response	to	an	InsAtute	of	
Medicine	report	that	pointed	out		
“escala&ng	healthcare	 costs,	wide	varia&ons	 in	
medical	 prac&ce	 pa5erns,	 and	 evidence	 that	
some	health	services	are	of	li5le	or	no	value”		





Evidence-Based	Medicine	

•  Exercise	cauAon	in	the	interpretaAon	of	informaAon	
derived	from	clinical	experience	and	intuiAon,	for	it	
may	at	Ames	be	misleading		

•  The	understanding	of	physiology	and	basic	
mechanisms	of	disease	is	necessary	but	insufficient	
guides	for	clinical	pracAce.		

•  Understanding	rules	of	evidence	is	necessary	to	
correctly	interpret	literature	on	causaAon,	prognosis,	
diagnosAc	tests,	and	treatment	strategy.		



How	well	is	evidence-based	
medicine	working?	





PracAce	Guidelines	and	Conflict	of	Interest	

•  Majority	of	organizaAons	(63%)	that	published	clinical	
pracAce	guidelines	received	funds	from	biomedical	
companies.		

•  Very	few	(1%)	of	the	published	clinical	pracAce	
guidelines	disclosed	financial	relaAonships.		



•  For	many	clinical	domains,	high-quality	evidence	is	
lacking,	or	even	non-existent	

•  OMen	rely	on	low-quality	evidence	or	expert	opinion	



Medical	Pendulum	
•  Treatment	or	test	considered	beneficial	one	decade	is	
deemed	of	no	value	or	even	harmful	the	next	

•  Examples:	
– Pulmonary	artery	catheterizaAon	in	the	intensive	
care	unit	

– Estrogen	replacement	for	women	aMer	
menopause	

– Tight	control	of	blood	sugar	among	those	with	
type	2	diabetes	



Harrison’s	1978	
Management	of	Myocardial	InfarcAon	

•  Rest	in	bed	for	6	weeks	
•  Toilet	use	only	aMer	2	weeks	
•  Avoid	beta-blockers	
•  Lidocaine	infusion	to	suppress	ectopic	beats	
•  No	angiography	(unstable	plaque)	



•  Up	to	98,000	die	each	year	from	preventable	
harm	

•  Based	on	1984	data	developed	from	reviews	of	
medical	records	of	paAents	treated	in	New	York	
hospitals	



•  An	updated	esAmate	is	developed	from	
modern	studies	published	2008-2011		

•  Number	of	premature	deaths	associated	with	
preventable	harm	esAmated	at	>400,000	per	
year		



•  Whether	meaningful	progress	has	
occurred	within	paAent	safety	is	
controversial.	

•  	Biggest	obstacle:	measuring	paAent	
safety	

•  Current	strategy	uses	administraAve	
data	with	low	validity	(vs.	clinical	
data)		

	



•  Causes	of	iatrogenic	harm:	ADE,	
nosocomial	infecAons,	diagnosAc	
errors,	surgical	complicaAons,	VTE,	
decubitus	ulcers,	falls	

•  Validated,	clinically	based	approach	
to	measuring	only	1	(nosocomial	
infecAons)	of	the	7		



The	average	US	paAent	can	expect	to	be	harmed	
by	a	diagnosAc	error	at	some	point.	



•  Harness	clinical	data	from	EHR	to	develop	algorithms	
for	detecAng	the	other	leading	causes	of	prevent-
able	harm		



•  ProliferaAon	of	ML	papers	that	evaluate	
algorithms	on	isolated	benchmark	datasets		

•  Results	rarely	communicated	back	to	the	origin	of	
the	dataset:	no	emphasis	on	connecAng	ML	
advances	to	the	real	world	

•  Improvements	in	performance	rarely	
accompanied	by	an	assessment	of	whether	those	
gains	ma6er	to	the	world	outside	of	ML	research		





Area	under	the	ROC	

•  Summarizes	performance	over	all	possible	
regimes	even	if	they	are	unlikely	ever	to	be	
used	(e.g.	extremely	high	false	posiAve	rates)	

•  Weights	false	posiAves	and	false	negaAves	
equally,	which	may	be	inappropriate	for	a	
given	problem	domain		

•  Insufficiently	grounded	to	meaningfully	
measure	impact	



“It	is	easy	to	run	an	algorithm	on	a	dataset	you	
downloaded.	It	is	very	hard	to	idenAfy	a	problem	for	
which	ML	may	offer	a	soluAon,	determine	what	data	
should	be	collected,	select	or	extract	relevant	
features,	choose	an	appropriate	learning	method,	
select	an	evaluaAon	method,	interpret	the	results,	
publicize	the	results	to	the	relevant	community,	
persuade	users	to	adopt	the	technique,	and	(only	
then)	to	truly	have	made	a	difference.”		
	



PredicAve	Algorithms	in	Sepsis	





The	Divide	between	
Health	IT	Developers	

and	the	Users	
(Clinicians	and	PaAents)		



Divide	between		
Health	IT	Developers	and	Users	

•  Health	IT	developers	in	IT	companies,	start-	
ups,	or	academic	research	departments	have	
li6le	to	no	contact	with	paAents	and	clinicians	
and	oMen	lack	a	deep	understanding	of	users’	
needs.		

•  Startups:	developers	are	young	and	healthy,	
with	li6le	firsthand	knowledge	of	clinicians	or	
the	chronically	ill	paAents	who	consume	most	
health	care	services.		



Divide	between		
Health	IT	Developers	and	Users	

•  Venture	capital	clustered	in	wellness	
companies	making	products	such	as	fitness	
trackers	that	cannot	help	the	paAents	most	in	
need	and	thus	will	have	li6le	effect	on	health	
care	costs	

•  Some	startups	target	clinicians	and	chronically	
ill	paAents,	but	generally	underesAmate	the	
effort	needed	to	understand	such	complex	
and	diverse	users.		



Divide	between		
Health	IT	Developers	and	Users	

•  Tools	built	on	the	basis	of	fundamental	
misconcepAons	about	clinical	uAlity	of	new	
data	sources	(e.g.,	episodic	blood	pressure	
and	glucose	readings,	accelerometry)	

•  Incorrect	design	assumpAons	about	when	and	
how	clinicians	are	available	to	respond	to	data	
produced	by	monitoring	devices	and	when	
such	contact	is	appropriate	and	clinically	
useful	



Breaking	Down	the	Silos	

	
	







•  Few	are	trained	to	specify	ideas	in	a	way	that	
can	be	turned	into	workable	soMware	or	
understand	IT	capabiliAes	well	enough	to	
propose	technically	feasible	approaches.		

•  Experienced	clinicians	may	have	difficulty	
imagining	how	their	workflows	may	be	altered	
or	processes	re-engineered.	



CreaAng	a	medical	culture	that	is	aware	of	and	
respecpul	of	the	importance	and	potenAal	
power	of	data	for	supporAng	and	improving	
both	pracAce	and	research	may	be	the	most	
important	and	ulAmately	effecAve	element.		



Making	a	prolific	researcher	requires	insAlling	
healthy	skepAcism	and	criAcal	thinking	skills,	
and	understanding	what	evidence-based	
medicine	truly	means.	
	



InsAtuAonal	Support	for	CollaboraAon	

>300	people	with	backgrounds	across	
hardware	design,	big	data	compuAng,	and	
gene	sequencing	linked	with	disease	
centers	within	Mount	Sinai	Health	System	



InsAtuAonal	Support	for	CollaboraAon	

US	Department	of	Veterans	Affairs	
Big	Data	ScienAst	Training	
Enhancement	Program		

	
	
	



•  Developing	a	thorough	understanding	of	
needs	through	direct	interacAon	with	users	

•  Most	organizaAons	underinvest	in	this	criAcal	
acAvity!	

	





•  IT	benefits	from	other	industries	do	not	result	
from	“paving	the	cow	path.”		

•  Major	transformaAons	occur	aMer	intensive	
process	reengineering.	

•  Changes	will	require	not	just	knowledge	of	
current	user	needs,	but	the	imaginaAon	to	
address	needs	that	users	haven’t	even	yet	
considered.		



Solving	the	Wrong	Problems?	

•  The	noAon	of	paAents	and	
healthy	people	being	
repeatedly	tested	sounds	
revoluAonary.		

•  But	even	if	tests	were	
accurate,	when	performed	
in	massive	scale	and	mulAple	
Ames,	over-diagnosis	and	
overtreatment	will	increase,	
as	errors	accumulate	with	
mulAple	tesAng.		

“Physicians	use	diagnos0cs	less	
than	op0mally,	but	it	is	not	clear	
that	healthy	people	or	pa0ents	can	
be	trained	to	use	diagnos0cs	more	
wisely.”	
																																		-	John	Ioannidis		
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