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Introduc>on	



Main	Resource	



IDSA	Guidelines	

•  2011	
•  Children	older	than	3	months	of	age	
•  Issues	addressed:	
– Who	to	hospitalize	
– What	tests	to	order	
– Drugs	of	choice	
– Treatment	failures	



YK	Guidelines	

•  Updated	May	2015	
•  Based	on	IDSA	Guidelines	
•  Input	from	ID	experts,	PICU,	ANMC,	and	YOU!!	
•  Covers	children	>3	months	old	



What’s	changed?	

•  Inpa>ent	IV	therapy:	
–  First-line:	ampicillin	
–  Second-line:	Unasyn	
–  Third-line:	ce\riaxone	

•  New	emphasis	on	suppor>ve	measures.	
•  Evalua>ng	and	trea>ng	based	on	severity	of	
respiratory	distress	AFTER	suppor>ve	measures.	

•  Forma`ng	mirrors	other	pediatric	respiratory	
guidelines.	



Background	



Epidemiology	
•  Pneumonia	is	the	leading	cause	of	death	in	
children	worldwide.	

•  In	the	developed	world,	the	annual	incidence	of	
pneumonia	is	3-4	cases	per	100	children	<5	years	
old.	

•  We	have	very	high	rates	of	pediatric	pneumonia	
in	the	YK	Delta.	
–  Recurrent	pneumonia	leads	to	chronic	lung	disease	
and	bronchiectasis.	

–  Bronchiectasis	has	a	high	mortality	rate,	with	pa>ents	
dying	in	their	30’s	in	local	study	cohorts.	

		



E>ology	

•  Difficult	to	determine	true	pathogen	in	most	
cases.	

•  Viruses	more	common	in	infants	and	toddlers.	
– RSV	detected	in	40%	of	children	<2	years.	

•  Bacteria	more	common	in	older	children.	



E>ology	-	Common	Trends	

•  S.	pneumoniae	is	the	most	common	bacterial	
cause	of	pneumonia	in	children.	

•  Viruses	account	for	14-35%	of	pneumonia	cases,	
and	as	high	as	50%	of	cases	in	young	children.	

•  Viruses	are	more	commonly	iden>fied	in	children	
<5	years.	

•  In	children	>5	years,	Mycoplasma	pneumoniae	
and	Chlamydia	pneumoniae	are	more	common.	

Source:	UpToDate	



Bacterial	Causes	in	Children	<5	Years	

•  S.	pneumoniae	is	the	single	most	common	bacterial	
pathogen	causing	pneumonia	in	all	pa>ents	beyond	
the	first	few	weeks	of	life.	

•  H.	influenzae	type	b	is	a	rare	cause	of	pneumonia	in	
countries	with	universal	childhood	immuniza>on.	

•  S.	aureus	(par>cularly	CA-MRSA)	and	S.	pyogenes	are	
becoming	increasingly	frequent	causes	of	CAP,	
par>cularly	those	complicated	by	necrosis	and	
empyema.	

•  The	prevalence	of	M.	pneumoniae	and	C.	pneumoniae	
may	be	increasing	in	preschool	children	with	CAP.	

Source:	UpToDate	



Bacterial	Causes	in	Children	>5	Years	

•  S.	pneumoniae	is	the	most	common	typical	
bacterial	cause	of	pneumonia	in	children	older	
than	five	years.	

•  M.	pneumoniae	is	more	common	among	
children	≥5	years	than	among	younger	
children.	

•  C.	pneumoniae	also	is	emerging	as	a	frequent	
cause	of	pneumonia	in	older	children	and	
young	adults.	

Source:	UpToDate	



So…	

•  Strep	pneumo	

•  Strep	pneumo	

•  Strep	pneumo!!	



Diagnosis	



Pneumonia	is	a	clinical	diagnosis.	
•  CXR	findings	are	not	required	to	make	the	
diagnosis	of	pneumonia.	Consistent	history	and	
focal	crackles	on	exam	are	sufficient.	

•  However,	given	the	high	incidence	of	chronic	
lung	disease	in	our	popula>on,	physical	exam	
findings	are	not	always	reliable.	
– A	child	can	have	clear	lungs	with	an	infiltrate.	
– A	child	can	have	frank	crackles	with	a	clear	CXR.	

•  Thus,	we	have	a	low	threshold	to	order	CXRs	in	
our	pa>ents	and	interpret	the	results	in	light	of	
the	en>re	clinical	picture.	



Treatment	decision	should	be	based	
on	severity	of	respiratory	distress.	



To	admit	or	not	to	admit?	

•  Children	with	moderate	to	severe	respiratory	
distress	a\er	suppor>ve	measures	should	be	
admiled	to	YK	or	sent	to	Anchorage	by	
medevac.	

•  Who	stays?	Who	goes?	
– Stay	tuned	for	exci>ng	developments	in	this	area!	
– A	mul>disciplinary	team	is	working	on	this!	



Labwork	

•  Moderate	to	severe	respiratory	distress	
(admission	an>cipated):	
– CBC	
– CRP	
– Blood	culture	
– RSV	and	flu	(if	<3	years)	
– Sputum	and	culture	(if	>5	years)	

•  Mild	or	no	respiratory	distress	(outpa>ent	
management):	No	labwork	required	







Management	
Now	what?	



Management/Treatment?	



Some	background…	

Look	what	Leslie	
found	in	the	Kasigluk	
clinic!	
(That’s	where	she	is	
right	now.)	



2003	An>biogram	



Strep	pneumo	

•  Historically,	the	YK	Delta	has	had	high	
resistance	rates	of	S	pneumo	for	penicillins.	

•  As	a	result,	we	used	ce\riaxone	as	the	first-
line	treatment	for	pneumonia.	

•  However,	resistance	rates	are	decreasing.	



2014	An>biogram	



Zoomed	in…	



Low	penicillin	resistance	for	S	pneumo	

•  Ampicillin	and	amoxicillin	are	now	the	first-
line	drugs	of	choice	for	CAP.	

•  Dosing	on	guideline	is	based	on	local	MIC:	
– Ampicillin	50	mg/kg/dose	IV	Q6h	
– Amoxicillin	45	mg/kg/dose	PO	Q12h	





This	is	in	line	with	na>onal	guidelines.	



Caveats	



Excep>ons	

•  RUL	infiltrate	à	consider	an>bio>c	with	oral	
anaerobe	coverage	
– Augmen>n/Unasyn	
– Clindamycin	

•  Child	received	amoxicillin/ampicillin	in	last	30	days	
à	go	to	second-line:	Augmen>n/Unasyn.	

•  Child	is	incompletely	immunized:	consider	broader-
spectrum	coverage.	

•  Effusion	in	pa>ent	with	possible	sepsis,	consider	
Vanco	



When	is	ce\riaxone	indicated	as		
first-line	therapy?	

•  Hospitalized	pa>ents	who	are	not	
appropriately	immunized.	

•  In	regions	where	pneumococcus	has	high-level	
penicillin	resistance.	

•  Pa>ents	with	life-threatening	infec>on,	
including	empyema.	(also	consider	adding	
Vanco)	



Transla>on:		
“Are	your	shots	up-to-date?”	



Hideous	Table	of	An>microbial	
Therapy	Choices	



Hideous	Table	of	An>microbial	
Therapy	Choices	



Hideous	Table	of	Empiric		
An>bio>c	Choices	



Change	is	scary.		
What	if	it	doesn’t	work?	



Follow-up	Studies	
•  Dinur-Scheiter	et	al	(2013):	319	children	aged	3	
months	to	2	years	admiled	with	non-
complicated	pneumonia	between	2003-2008	
treated	with	either	penicillin/ampicillin	or	
cefuroxime.	
– No	difference	in	number	of	days	of	IV	treatment,	days	
of	supplemental	oxygen	requirement,	or	length	of	
hospitaliza>on.	

– No	significant	difference	in	treatment	failures.	
– One	week	a\er	admission,	no	difference	between	the	
groups.	



Follow-up	Studies	

•  Amarilvo	et	al	(2014):	prospec>ve,	randomized	
study	with	58	children	aged	3	months	to	15	years	
with	community-acquired	pneumonia.	Children	
were	randomly	assigned	to	receive	low-dose	
penicillin	G,	high-dose	penicillin	G,	or	cefuroxime	
IV	for	4-7	days.	
– No	significant	difference	in	>me	to	defervescence	or	
dura>on	of	hospitaliza>on.	

–  There	were	differences	in	leukocyte	counts	and	C-
reac>ve	protein	at	discharge,	but	these	“were	of	
ques>onable	clinical	significance.”	





Case	Scenarios	



Treatment	for	CAP	

•  Outpa1ent	
– Amoxicillin	45mg/kg	PO	BID	X	10d	
– Augmen>n	45mg/kg	PO	BID	X	10d	
– Cefdinir	14mg/kg/d	div	BID	

•  Inpa1ent/Transfer	
– Ampicillin	50mg/kg/dose	IV	q6h	
– Unasyn	50mg/kg/dose	IV	q6	
– Ce\riaxone	75mg/kg	dose	IV	q12	

	



Case	Scenario		
•  14	month	old	female	
with	h/o	previous	RUL	
PNA	1/2015	presents	to	
ED	with	1	wk	cough	and	
runny	nose,	fever	

•  v/s:	T	102.8	HR	185	RR	
52	SpO2	98	%	RA	

•  PE:	lungs	clear	
•  TX:	Amoxicillin	45mg/kg	
PO	bid	X	10d	



Follow	Up	Exam	
•  14	month	old	presents	for	f/

u	evalua>on	with	increased	
lethargy,	decreased	oral	
intake,	decreased	number	
of	wet	diapers,	moaning	at	
>mes	

•  v/s	T	98.9	HR	154	RR	34	
SpO2	98%	on	RA	

•  PE:	pale,	child	laying	on	
mother,	course	breath	
sounds,	dry	mucous	
membranes,	cap	refill	<	4	
sec	

•  What	do	we	do	now?	



Case	Scenario	2	
•  12	month	old	female	

presents	to	health	aide	at	
3PM	with	cough	X	4	days	,	
fever	X	2	days	Tm	101	
and	pulling	at	ears.	
Diffuse	wheezing	course	
crackles.	

•  V/S:	T101.4	HR	170	RR	64	
sats	95%	RA	

•  Albuterol	nebs	given	in	
village	clinic		

•  V/S:	100.7	HR	174	RR	72	
sats	95%	RA	

•  Arrives	in	ED	commercial	
flight	6PM	







The	Golden	Hour	
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