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Objec8ves

• Discuss	access	to	care	barriers	and	novel	ways	to	mi(gate	them	
• Define	effec(ve	strategies	to	prevent	exacerba(ons	and	preven(on	
of	disease	

• New	direc(ons	in	pediatric	asthma	management	



Barriers



Non-Adherence

• Complexity	of	Regimen	
• Perceived	Risk	
• Costs	
•  Side	effects	
• Health	Literacy	
• Poor	ability	to	recognize	symptoms	
•  Socioeconomic	strain	

Canino,	et	al	JACI	2009	



Barriers to Specialty Care

Bisgauer,	et	al	NEJM	2011	



Barriers to Specialty Care

•  ACCESS	
•  Clinics	not	accep(ng	Medicaid/state	
insurance	

•  66%	denial	with	state	insurance	with	only	
11%	on	private	insurance	

•  Difficulty	making	appointments	
•  Loca(on	of	clinics	
•  Absence	of	Referrals	

•  Minority	
•  Educa(onal	level	
•  Gender	
•  Income	

•  Psychosocial	barriers	
	

	 Bellinger,	et	al	In	J	Env	Resp	Pub	Health	2010	



Specialty Care in Asthma

• Restricted	Access	to	asthma	specialists	
associated	with	

•  Higher	rates	of	hospitaliza(on	
•  ED	use	
•  Increased	risk	of	mortality	

• May	contribute	to	dispari(es	in	
asthma	morbidity	

1-Canino,	et	al.		JACI	2009,	2-Berman,	et	al	Pediatrics	2005,	3-Joseph,	et	al	JACI	1998,		
4-Finkels(ein,	et	al,	Arch	Pediatr	Adoles	Med	2002		



Barriers to Guideline Implementa8on

Provider	and	Others	
•  Personal	Factors	

•  Knowledge	
•  A`tudes	

•  Guideline-based	Factors	
•  Plausibility/Applicability	
•  Complexity	
•  Co-morbidi(es	
•  Evidence	

•  External	Factors	
•  Organiza(onal	Constraints	
•  Lack	of	Resources	
•  Lack	of	Collabora(on	
•  Social/Clinical	Norms	

Pa/ent	
•  Lack	of	(me	
•  Lack	of	money	
•  Insufficient	involvement	in	therapy	
choices	

•  Quality	of	Life	
•  Communica(on	barriers	
• Mental	health	of	chronic	condi(on	
•  Greater	empowerment	
• More	(me	needed	

1-Fischer,	et	al	Healthcare	2016	2-Lingner,	et	al	BMC	Pulm	
Health	2017	



Communica8on Barriers



Fig	1		

Journal of Allergy and Clinical Immunology 2016 138, 1518-1525DOI: (10.1016/j.jaci.2016.10.012)  Mar(n,	et	al	JACI	2016	



Novel Ways to Improve Access



Naviga8ng Dispari8es and Barriers

•  Electronic	Monitoring	
Devices1	

•  Technology	1	
• Comprehensive	Programs	
like	CHECK	

• Mobile	Care	
•  School	Partnerships	and	
School-based	asthma	
programs	

Anderson	and	Szefler,		JACI	2015	



Coordina(on	of	Healthcare	
for	Complex	Kids	



CHECK Mission

• Our	mission	is	to	improve	the	coordina(on	of	health	care	for	children	
and	young	adults	with	chronic	condi(ons	by	engaging	and	
collabora/ng	with	them,	their	families,	and	their	communi/es	to	
provide	tailored	disease	specific	programs	and	to	reduce	their	
barriers	to	accessing	medical,	behavioral,	and	social	services.	



CHECK’s Aims

• Aim	#1:		Reduce	Health	Care	Costs	
	
• Aim	#2:	Reduce	School	Asthma	Absenteeism	
	
• Aim	#3:		Increase	Pa(ent/Family	Engagement	

Preliminary	Data,	Do	Not	Disseminate.	



Enhanced Care Coordina8on

• Community	Health	Workers	
(CHW)	

•  30	CHWs	
•  Help	families	navigate	the	
healthcare	system	

•  Link	mul(ple	sectors	in	the	
community	with	the	family	

•  Support	Psychosocial	Needs	
•  Help	improve	chronic	disease	
management	



CHECK Services

•  Social	Service	Referrals	
•  Mental	Health	Promo(on	Team	

	

• Community	Medical	
Neighborhood	

•  Clinic	and	Social	Services	
•  13	clinical	partners	
•  15	non-clinical	partners	

• Disease	Specific	Programs	
•  Asthma	
•  Sickle	Cell	Disease	
•  Diabetes	
•  Prematurity	
•  Oral	Health	
•  Mental	Health	

	



•  7,635	Enrolled	
•  5,971	Engaged	
•  80%	cohort	with	asthma	

• Age	0-25	
•  Spans	childhood,	adolescence,	
early	adulthood	

• Risk	Level	
•  7%	High	Risk	
•  51%	Medium	Risk	
•  41%	Low	Risk	



Preliminary	Data,	Do	Not	Disseminate.	



Social Service Referrals

Total Referrals  
n = 4,124 



Data

•  School	
•  Reduc(on	in	missed	school	days	
•  Reduc(on	in	Chronically	Absent	
children	

• Healthcare	Costs	
•  Reduced	health	care	expenditures	
seen	in	Engaged	Cohort	

•  Reduc(on	in	ED	visits	
•  Reduc(on	in	hospitaliza(ons	

	

•  95%	with	a	care	plan	in	Engaged	
Cohort	



Mobile Specialty Care

• Created	in	1998	
• Partnered	with	40	Chicago-area	
schools	

•  1/25	Mobile	C.A.R.E	pa(ents	
report	an	ER	visit	or	
hospitaliza(on	since	joining	
Mobile	CARE	in	last	year.	

• Health	Cost	Reduc(on	of	156	
million	over	13	years	

• Allergist	on	Van	



School-Based Asthma Interven8ons

•  School-based	Asthma	Management	Program	(SAMPRO)	
•  AAAAI	effort	with	mul(ple	stakeholders	(Na(onal	Associa(on	of	School	
Nursing,	EPA,	etc)	

•  Four	Components:	
•  Circle	of	Support	
•  Standardized	Asthma	Ac(on	and	Treatment	Plan	
•  Asthma	Educa(on	
•  Environmental	Asthma	Plan	

• Denver	Public	Schools	
•  Step	Up	Asthma	Program,	mul(-disciplinary	program	
•  Used	“Asthma	Counselors”	as	a	bridge	
•  Improvements	seen	in	mul(ple	fields	

	
1-Kukamanu,	et	al	JACI	2016	2-Liptzin,	et	al	JACI-IP	2016	



Asthma Status and Preven8on



Prevalence-Children

• Asthma	Neighborhoods1	

• Asthma	Prevalence	in	
Chicago	AA	Children	≈	
20%1	

• Na(onal	Asthma	
Prevalence	

•  White:	7.4-8.2%	(no	change)2	
•  AA:	11.4-16.8%	(increasing	
3.6%/year	from	2001	to	
2010)2	

•  Aner	2010,	increase	less	in	
AA,	but	poor	children	s(ll	
increasing3	

1-	Gupta,	et	al	JACI	2008	2-Akinambi,	et	al	JACI	2014	3-
Akinambi,	Pediatrics	2016	



Age of asthma diagnosis 

•  1993:	4.7	years	
•  2000:	2.6	Years	

•  35.6%-45.2%	asthma	into	adulthood	
•  Most	have	lung	func(on	abnormali(es	
•  Early	onset	asthma:	

•  Increased	airway	obstruc(on	than	non-asthma(cs	
•  Persistent	Pediatric	wheezing		

•  Reduces	Lung	Func(on	
•  Reduces	FEV1	growth	over	adolescents	

•  Severe	childhood	asthma	
•  Con(nued	ac(ve	disease	as	adulthood	likely	



Can we prevent asthma?



NO THERAPY PREVENTS 
DEVELOPMENT OF PEDIATRIC 

ASTHMA 




Can we prevent PROGRESSION?



Children with Persistent asthma: 


• ↑	exacerba(ons	
• ↑	hospitaliza(ons	
• ↑	ED	visits	
• ↑	Oral	Cor(costeroid	Use	
• ↑	Progressive	loss	of	Lung	
Func(on	



Controlled asthma can prevent 
symptoms leading to worsening
But	cannot	always	adequately	address	underlying	problem	in	subset	of	pa(ents	



New Direc8ons in Asthma 
Therapy



Inhaled Therapies



New Thoughts on Inhaled Op8ons

• We	know	inhaled	cor(costeroids	work,	but	there	are	issues1:	
•  Reduc(on	of	Growth	Velocity	
•  Poten(al	hypothalamic-pituitary-adrenal	axis	suppression	

• Pediatric	LABA	use	based	mostly	on	adult	data1	
•  Recent	data	does	demonstrate	safety2	

• Ques(on	whether	on	demand	ICS	berer	in	some	pa(ents	than	
con(nuous	

• Wheezy	toddlers	popula(on	3	
•  ICS/LABA	for	both	maintenance	and	reliever?	

•  Budesonide/formoterol	formula(on4	

1-Anderson,	JACI	2015,	2-Stempel,	et	al	NEJM	2016,	3-Zeiger,	
et	al	NEJM	2011,	Mar(nez,	et	al	Lancet	2011,	4-O'Byrne,	et	al	

AM	J	Respir	Crit	Care	Med	2005.	



New ICS/LABA Combina8ons

• Once	daily	ICS	and	ICS/LABA	
combina(ons	

•  “Triple	Therapy”	
•  ICS/LABA	and	an(-cholinergics	



Tiotropium

•  Long	ac(ng	an(-cholinergic	
•  Improves	lung	func(on,	quality	of	
life	and	exacerba(ons	in	COPD	

•  TALC	trial	adding	(o	to	ICS	instead	of	
doubling	dose	of	ICS	was	superior	and	
non-inferior	to	salmeterol	addi(on1	

•  Similar	results	in	persistent	asthma	in	
adults	with	decrease	exacerba(ons2	

•  Children	improved	FEV1,	PEF3	
• Respimat	an	easy	to	use	device	
• Now	approved	in	children	6	and	up	

1-Peters,	et	al	NEJM,	2010	2-Kerstjens,	et	al	Lance	Resp	Med	
2015,	3-	Vogelberg,	et	al	Respir	Med	2015	



Precision Medicine



What is Precision Medicine?

• Medical	model	that	proposes	the	customiza(on	of	healthcare,	with	
medical	decisions,	prac(ces,	and/or	products	being	tailored	to	the	
individual	pa(ent	

• Berer	predic(on	of	response	to	treatment,	risk	predic(on,	disease	
modifying	effects	



Biomarkers, Phenotypes, 
Endotypes



Defini8ons

• Biomarker:	
•  Objec(ve	measurements	observed	
from	outside	the	pa(ent	

	

• Phenotype:		
•  Pa(ent’s	characteris(cs	

•  Endotype:		
•  Underlying	pathogenic	mechanism	



Muraro,	et	al.		JACI	2016	







Biologics
Wide	range	of	products	that	are	not	synthesized	like	most	drugs	where	structure	is	known,	
could	be	variable	in	composi(on	but	generally	isolated	from	natural	sources.	
	
Cu`ng	Edge	



Omalizumab

•  Inhibits	IgE	mediated	mediator	release	
•  Reduces	allergen	presenta(on	
•  Decreases	asthma	exacerba(ons,	hospital	admits,	ED	visits,	unscheduled	MD	

visits	and	rescue	therapy,	ICS	dose,	symptoms	scores,	QOL,	(me	to	first	
exacerba(on	

•  Step	5/6	in	12	and	above	
•  Now	approved	6	and	older	



Number of Days with Symptoms in a 2-Week Interval, Frequency of Exacerbations, and Dose of 
Inhaled Glucocorticoids over the Course of the Study. 

Busse WW et al. N Engl J Med 2011;364:1005-1015 

•  419		par(cipants	
•  RDBPC	trial	
•  60	weeks	
•  Primary	Outcome:	

asthma	symptoms	
•  Secondary	

Outcome:	
exacerba(ons	

•  60%	AA,	40%	La(no	
•  Inner	city	

Busse,	et	al	NEJM	2011	

Exacerba(ons	

Inhaled	Glucocor(coids	



Seasonal Variation in Days with Symptoms, Frequency of Exacerbations, and Dose of Inhaled 
Glucocorticoids on in Days with Symptoms, Frequency of Exacerbations, and Dose of Inhaled 

Glucocorticoids. 

Busse WW et al. N Engl J Med 
2011;364:1005-1015 

Busse,	et	al	NEJM	2011	

Exacerba(ons	

Inhaled	Glucocor(coids	

Days	with	Symptoms	





Eosinophil Targets

•  IL-5	monoclonal	an(body	
•  IL-5	induces	matura(on,	ac(va(on	
and	recruitment	of	eosinophils	

•  Mepolizumab:	12	and	above,	severe,	
persistent	asthma,	SQ	injec(on	Q4	
weeks	

•  Decreased	hospitaliza(ons,	ER	visits,	
exacerba(ons	(no	change	in	FEV1,	ACQ)	

•  Reduc(on	of	OCS	
•  Reslizumab:	severe,	persistent	
asthma,	eoso>400,	IV	

•  Decreased	hospi(zaliza(ons,	ER	visits,	
exacerba(ons,	FEV1,	ACQ	



Dupilumab

•  Fully	human	mAB	to	IL-4	alpha	
subunit	of	the	receptor	of	IL-4	and	
IL-13	

•  IL-4	pushes	to	Th2		
• Moderate	to	severe	persistent	
asthma,	eosinophilia	

•  Reduced	exacerba(ons,	symptoms,	
improved	FEV1	

•  Already	on	the	market	for	atopic	
derma((s	

•  Likely	will	be	a	good	op(on	for	
children	



My concern for Precision Medicine

• Will	this	further	worsen	health	dispari(es?	



Conclusion

•  Con(nued	work	on	access	to	care	issues	is	impera(ve	to	the	health	of	our	
children	with	asthma	

•  Collabora(ve	Efforts	to	increase	access	to	specialty	care,	novel	therapies	
are	just	as	important	as	work	within	the	community	to	decrease	
communica(on	barriers	and	bridge	silos	between	all	sectors.	

•  Precision	Medicine	and	new	medica(ons	are	exci(ng,	but	we	must	work	to	
ensure	fair	access	to	all	and	more	pediatric	studies.	

•  Intervening	in	younger	children	can	help	prevent	future	adult	sequelae	
•  Th-1	driven	asthma	is	s(ll	a	huge	issue	to	address	in	future	studies.	



Ques8ons?
Thank	you	so	much!	



Characteristics of Study Participants at Randomization. 

Busse WW et al. N Engl J Med 
2011;364:1005-1015 

Busse,	et	al	NEJM	2011	



Adjusted Treatment Effect on Asthma Symptoms and Health Care Use during 48 Weeks of 
Follow-up. 

Busse WW et al. N Engl J Med 2011;364:1005-1015 

Busse,	et	al	NEJM	2011	


