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Bartonella	transmission	by	ticks	not	established.Emerg	Infect	Dis.	2010	Mar;16(3)	379-84.	COVID-19	testing	can	help	you	know	if	you	have	COVID-19	so	you	can	decide	what	to	do	next,	like	getting	treatment	to	reduce	your	risk	of	severe	illness	and	taking	steps	to	lower	your	chances	of	spreading	the	virus	to	others.	Viral	tests	look	for	a	current
infection	with	SARS-CoV-2,	the	virus	that	causes	COVID-19,	by	testing	specimens	from	your	nose	or	mouth.	There	are	two	main	types	of	viral	tests.	A	healthcare	professional	administering	a	NAAT	test.	Nucleic	acid	amplification	tests	(NAATs),	including	PCR	tests,	are	more	likely	to	detect	the	virus	than	antigen	tests.	NAATs	tests	are	the	gold	standard
for	COVID-19	tests.	Your	sample	will	usually	be	taken	by	a	healthcare	provider	and	transported	to	a	laboratory	for	testing	and	may	take	up	to	3	days	to	receive	results.	Some	NAATs	may	be	performed	at	the	point-of-care	and	provide	results	more	quickly.	Antigen	Test	results	reflecting	a	positive	result.	Antigen	tests*	are	rapid	tests	that	usually
produce	results	in	15-30	minutes.	Positive	results	are	accurate	and	reliable.	However,	in	general,	antigen	tests	are	less	likely	to	detect	the	virus	than	NAAT	tests,	especially	when	symptoms	are	not	present.	Therefore,	a	single	negative	antigen	test	cannot	rule	out	infection.	To	be	confident	you	do	not	have	COVID-19,	FDA	recommends	2	negative
antigen	tests	for	individuals	with	symptoms	or	3	antigen	tests	for	those	without	symptoms,	performed	48	hours	apart.	A	single	NAAT	test	can	be	used	to	confirm	an	antigen	test	result.	*Self-tests,	or	at-home	tests,	are	antigen	tests	that	can	be	taken	anywhere	without	having	to	go	to	a	specific	testing	site.	Read	self-test	package	inserts	thoroughly	and
follow	the	instructions	closely	when	performing	the	test.	Choose	the	right	type	of	test	for	your	circumstance.When	using	an	antigen	test,	follow	the	recommendations	provided	by	FDA	and	the	test's	manufacturer.If	you	do	not,	your	results	may	be	less	likely	to	correctly	indicate	whether	you	have	COVID-19	or	not.	I	have	not	had	COVID-19	or	I	have	not
had	a	positive	test	within	the	past	90	days.	You	may	choose	a	NAAT,	including	PCR,	or	antigen	test.	If	you	use	an	antigen	test	and	your	result	is	negative,	repeat	testing	following	FDA	recommendations.	I	tested	positive	for	COVID-19	in	the	last	90	days.	I	have	symptoms:	Use	an	antigen	test.	Repeat	negative	tests	following	FDA	recommendations.I	do
not	have	symptoms:	Testing	is	not	recommended	to	detect	a	new	infection.	After	a	positive	test	result,	you	may	continue	to	test	positive	for	some	time.	Some	tests,	especially	NAAT	tests,	may	continue	to	show	a	positive	result	for	up	to	90	days.	Reinfections	can	occur	within	90	days,	which	can	make	it	hard	to	know	if	a	positive	test	indicates	a	new
infection.	Consider	consulting	a	healthcare	provider	if	you	have	any	questions	or	concerns	about	your	circumstances.	Buy	self-tests	(at-home	tests)	online	or	in	pharmacies	and	retail	stores.	If	you	have	health	insurance,	it	may	reimburse	the	cost	of	purchasing	self-tests.	Visit	FDA's	website	for	a	list	of	authorized	tests.	A	positive	COVID-19	test	means
the	virus	was	detected	and	you	have	or	recently	had	an	infection.	Take	steps	to	prevent	spreading	COVID-19.Monitor	your	symptoms.	If	you	have	any	emergency	warning	signs,	seek	emergency	care	immediately.Seek	health	care	right	away	for	treatment	if	you	have	risk	factors	for	severe	illness.	Treatment	may	be	an	option	to	make	your	symptoms
less	severe	and	shorten	the	time	you	are	sick.	Treatment	needs	to	be	started	within	a	few	days	of	when	your	symptoms	begin.	A	negative	COVID-19	test	means	the	test	did	not	detect	the	virus,	but	this	doesn't	rule	out	that	you	could	have	an	infection.	If	you	used	an	antigen	test,	follow	FDA	recommendations	for	repeat	testing.	If	you	have
symptoms:You	may	have	COVID-19	but	tested	before	the	virus	was	detectable.You	may	have	another	viral	infection	or	illness.Take	actions	to	help	protect	yourself	and	others	from	health	risks	caused	by	respiratory	viruses.Contact	a	healthcare	provider	if	you	have	any	questions	about	your	test	result.	This	overview	describes	current	information	on	the
types	of	tests	used	to	detect	SARS-CoV-2	infection	and	their	intended	uses.	This	information	is	intended	for	use	by	healthcare	providers,	public	health	professionals,	and	those	organizing	and	implementing	testing	in	non-healthcare	settings.	Information	for	the	general	public	on	COVID-19	testing	is	also	available.	Viral	tests,	including	nucleic	acid
amplification	tests	(NAATs)	and	PCR	tests,	as	well	as	antigen	tests,	are	used	as	diagnostic	tests	to	detect	current	infection	with	SARS-CoV-2,	determine	the	need	for	prevention	measures,	and	inform	a	person's	medical	care.	Nucleic	acid	amplification	tests	(NAATs)	are	highly	sensitive	and	highly	specific	tests	that	detect	one	or	more	viral	ribonucleic
acid	(RNA)	genes.	PCR	tests	are	the	most	common	type	of	NAAT	used	for	COVID-19	testing.	Viral	RNA	may	stay	in	a	person's	body	for	up	to	90	days	after	they	test	positive.	Therefore,	NAATs	should	not	be	used	to	test	someone	who	has	tested	positive	in	the	last	90	days.	Most	NAATs	need	to	be	performed	in	a	laboratory,	although	some	are	performed
at	the	point-of-care.	Most	NAATs	produce	qualitative	(positive/negative)	results.Antigen	tests	are	immunoassays	that	detect	the	presence	of	specific	viral	proteins,	called	antigens.	A	positive	test	indicates	current	infection.	Antigen	tests	generally	have	high	specificity,	similar	to	NAATs,	but	are	less	sensitive	than	most	NAATs.	Because	antigen	tests
have	lower	sensitivity,	FDA	recommends	that	negative	antigen	tests	be	repeated	up	to	three	times,	with	each	test	48	hours	apart	to	confirm	a	negative	result.	Most	antigen	tests	are	less	expensive	than	NAATs	and	can	provide	results	in	minutes.	Antigen	tests	are	available	for	at-home	testing	(self-testing),	at	the	point	of	care,	or	in	a	laboratory.As
noted	in	the	labeling	for	authorized	over-the-counter	antigen	tests:	Negative	results	should	be	treated	as	presumptive	(meaning	that	they	are	preliminary	results).	Negative	results	do	not	rule	out	SARS-CoV-2	infection	and	should	not	be	used	as	the	sole	basis	for	treatment	or	patient	management	decisions,	including	infection	control	decisions.	Please
see	FDA	guidance	on	the	use	of	at-home	COVID-19	antigen	tests.Other	diagnostic	tests	may	be	used	to	detect	SARS-CoV-2	from	non-traditional	respiratory	specimens,	such	as	breath.	These	tests'	results	may	be	presumptive	and	require	confirmation	by	NAAT.	Please	refer	to	each	test's	Instructions	for	Use	(IFU)	for	specific	interpretation.Positive	viral
test	results	indicate	current	infection	and	the	person	with	COVID-19	should	take	steps	to	prevent	spreading	COVID-19	to	others.	Negative	viral	test	results	mean	the	test	did	not	detect	the	virus,	but	this	doesn't	rule	out	that	the	person	could	have	an	infection.	These	results	represent	a	snapshot	of	the	time	around	specimen	collection	and	could	change
if	the	same	test	was	performed	again	in	one	or	more	days.	Negative	antigen	test	results	should	be	repeated	following	FDA	guidance.	Antibody	(or	serology)	tests	are	used	to	test	for	the	presence	of	antibodies	from	previous	infection	or	vaccination	and	can	aid	in	fulfilling	the	case	definition	for	multisystem	inflammatory	syndrome	in	children	(MIS-C)
and	adults	(MIS-A).1	Antibody	testing	does	not	diagnose	current	infection.	Antibody	testing	is	primarily	used	for	public	health	surveillance	and	epidemiologic	purposes.	Antibody	tests	detect	specific	antibodies	that	target	different	parts	(nucleocapsid	or	spike	protein)	of	the	virus.	Detection	of	anti-nucleocapsid	antibody	indicates	SARS-CoV-2	infection,
while	anti-spike	protein	antibody	may	be	induced	by	COVID-19	vaccination	or	by	SARS-CoV-2	infection.	This	should	be	considered	when	choosing	whether	to	test	for	antibodies	originating	from	past	infection	versus	those	from	vaccination.	FDA	continually	monitors	the	accuracy	of	COVID-19	tests.	Their	website	provides	up-to-date	information	on	the
impact	of	viral	mutations	on	COVID-19	tests.	See	FDA's	list	of	In	Vitro	Diagnostics	Emergency	Use	Authorizations	for	more	information	about	the	performance	and	interpretation	of	specific	authorized	tests.	Testing	individuals	with	signs	or	symptoms	consistent	with	COVID-19	Positive	test	results	using	a	viral	test	(NAAT,	antigen	or	other	tests)	in
individuals	with	signs	or	symptoms	consistent	with	COVID-19	indicate	that	the	person	has	COVID-19.	A	negative	antigen	test	in	individuals	with	signs	or	symptoms	of	COVID-19	should	be	repeated	following	FDA	recommendations	or	confirmed	by	NAAT.	Additionally,	consider	other	illnesses	with	similar	symptoms	that	may	require	testing.	For	many
diseases,	including	flu,	early	diagnosis	and	prompt	treatment	can	be	important	for	preventing	severe	illness.	Anyone	who	tests	positive	should	take	steps	to	prevent	spreading	COVID-19	to	others	or,	if	in	a	healthcare	setting,	be	placed	on	appropriate	precautions.	Some	people	should	receive	treatment.	Most	people	with	COVID-19	have	mild	illness	and
can	recover	at	home.	Vaccination	does	not	affect	the	results	of	someone's	SARS-CoV-2	NAAT,	antigen,	or	other	diagnostic	tests.	The	main	effect	of	vaccination	on	SARS-CoV-2	testing	is	related	to	antibody	testing.	Because	mRNA	COVID-19	vaccines	use	the	SARS-CoV-2	spike	protein	to	generate	an	immune	response,	a	positive	serologic	(antibody)	test
for	spike	protein	IgM/IgG	could	indicate	either	previous	infection	or	vaccination.	Antibody	testing	is	not	currently	recommended	to	assess	a	person's	protection	against	SARS-CoV-2	infection	or	severe	COVID-19	following	COVID-19	vaccination	or	prior	infection,	or	to	assess	the	need	for	vaccination	in	an	unvaccinated	person.	Antibody	testing	can	be
used	in	the	diagnosis	of	Multisystem	Inflammatory	Syndrome	in	Children	(MIS-C)	or	Multisystem	Inflammatory	Syndrome	in	Adults	(MIS-A).	To	evaluate	for	evidence	of	previous	infection	in	a	vaccinated	individual,	use	an	antibody	test	specifically	evaluating	IgM/IgG	to	the	nucleocapsid	protein.	For	example,	specific	antibody	tests	can	be	used	for
public	health	surveillance.	*	As	noted	in	the	labeling	for	authorized	over-the-counter	antigen	tests:	negative	results	should	be	treated	as	presumptive	(meaning	that	they	are	preliminary	results).	Negative	results	do	not	rule	out	SARS-CoV-2	infection	and	should	not	be	used	as	the	sole	basis	for	treatment	or	patient	management	decisions,	including
infection	control	decisions.	Please	see	FDA	guidanceon	the	use	of	at-home	COVID-19	antigen	tests.	The	decreased	sensitivity	of	antigen	tests	might	be	offset	if	the	POC	antigen	tests	are	repeated	more	frequently.	Refers	to	point-of-care	antigen	tests	only.	Social	determinants	of	health	may	influence	access	to	testing.	For	example,	travel	time	may	limit
access	to,	and	use	of,	testing	services	for	those	who	have	limited	access	to	transportation	and	who	live	in	areas	with	fewer	public	transit	services	and	schedules.	Racial	and	ethnic	disparities	in	test	site	distribution	have	been	found2.	Other	factors	that	may	affect	both	access	to,	and	use	of,	testing	services	include:Lack	of	health	insuranceConcern
about	the	costs	or	co-paysOccupational	factors	such	as	not	being	able	to	take	time	off	work	and	lack	of	paid	leaveLack	of	accessible	options	for	people	with	disabilities,	andDistrust	of	the	government	and	healthcare	systems3,4,5,6Delays	in	testing	may	also	delay	seeking	care	and	treatment	(when	sick)	as	well	as	delays	in	prevention	measures	that
could	reduce	the	spread	of	the	virus	to	others.	One	component	to	move	toward	greater	health	equity	is	ensuring	availability	of	resources,	including	access	to	testing	for	populations	who	have	experienced	longstanding,	systemic	health	and	social	inequities.	All	population	groups,	including	racial	and	ethnic	minority	groups,	should	have	equal	access	to
affordable,	quality,	and	timely	SARS-CoV-2	testingwith	fast	turnaround	time	for	results.	Efforts	should	be	made	to	address	barriers	that	might	overtly	or	inadvertently	create	inequalities	in	testing.	In	addition,	completeness	of	race	and	ethnicity	data	is	an	important	factor	in	understanding	the	impact	the	virus	has	on	racial	and	ethnic	minority
populations.	When	possible,	healthcare	providers	and	public	health	professionals	should	ask	and	record	race	and	ethnicity	for	anyone	receiving	a	reportable	test	result	and	ensure	these	data	are	reported	with	the	persons	test	results	to	facilitate	understanding	the	impact	of	COVID-19	on	racial	and	ethnic	minority	populations.	Some	strategies	to
achieve	health	equity	in	testing	access	and	availability	include:	Use	a	social	vulnerability	index	to	assist	in	selecting	testing	sites.Increase	the	availability	of	free	testing	sites	in	communities.	Employers,	community-based,	and	faith-based	organizations	can	be	important	partners	to	increase	the	number	of	free,	community-based	testing	sites.	This
expansion	ensures	that	wait	times	both	for	testing	and	reporting	of	results	are	decreased.Increase	accessible	and	culturally	appropriate	public	messaging	about	the	importance	of	testing	and	communicate	these	messages	in	multiple	accessible	formats,	languages,	and	venues,	particularly	in	communities	at	higher	risk	and	disproportionately	impacted
by	the	virus.	Morris	SB,	Schwartz	NG,	Patel	P,	et	al.	Case	Series	of	Multisystem	Inflammatory	Syndrome	in	Adults	Associated	with	SARS-CoV-2	Infection	United	Kingdom	and	United	States,	March-August	2020.	MMWR	Morb	Mortal	Wkly	Rep.	2020;69(40):1450-1456.	Published	2020	Oct	9.	doi:10.15585/mmwr.mm6940e1Dalva-Baird	NP,	Alobuia	WM,
Bendavid	E,	Bhattacharya	J.	Racial	and	ethnic	inequities	in	the	early	distribution	of	U.S.	COVID-19	testing	sites	and	mortality.	Eur	J	Clin	Invest.	2021;51(11):e13669.	doi:10.1111/eci.13669Economic	Policy	Institute.	Black	Workers	Face	Two	of	the	Most	Lethal	Preexisting	Conditions	for	CoronavirusRacism	and	Economic	Inequality	[online].	2020	[cited
2020	Jun	28].Berchick,	Edward	R.,	Jessica	C.	Barnett,	and	Rachel	D.	Upton	Current	Population	Reports,	P60-267(RV),	Health	Insurance	Coverage	in	the	United	States:	2018,	Government	Printing	Office,	Washington,	DC,	2019.Institute	of	Medicine	(US)	Committee	on	the	Consequences	of	Uninsurance.	Care	Without	Coverage:	Too	Little,	Too	Late.
Washington	(DC):	National	Academies	Press	(US);	2002.Institute	of	Medicine	(US)	Committee	on	Understanding	and	Eliminating	Racial	and	Ethnic	Disparities	in	Health	Care,	Smedley	BD,	Stith	AY,	Nelson	AR,	eds.	Unequal	Treatment:	Confronting	Racial	and	Ethnic	Disparities	in	Health	Care.	Washington	(DC):	National	Academies	Press	(US);	2003.
This	varicella-zoster	virus	(VZV)	laboratory	testing	information	applies	to	testing	and	diagnosis	of	primary	VZV	infection	(varicella)	and	reactivation	(herpes	zoster).Polymerase	chain	reaction	(PCR)	is	the	most	helpful	laboratory	test	for	confirming	cases	of	varicella	and	herpes	zoster.The	CDC	Herpesvirus	Laboratory	can	provide	several	types	of	VZV-
specific	testing.	Laboratory	testing	can	be	useful,	particularly	in	cases	with	less	typical	clinical	presentations.	Testing	is	recommended	to:	Confirm	suspected	cases	of	varicella.Confirm	varicella	as	the	cause	of	outbreaks.Confirm	varicella	in	severe	cases	(hospitalizations	or	deaths)	or	unusual	cases.Determine	susceptibility	to	varicella.Determine	if
suspected	vaccine-related	adverse	events	were	caused	by	vaccine-strain	VZV.	CDC	Herpesvirus	Laboratory:	The	CDC	Herpesvirus	Laboratory	can	provide	several	types	of	VZV-specific	testing	free-of-charge	to	state	and	local	public	health	departments	who	require	confirmatory	evidence	for	VZV	infection	or	confirmation	of	atypical	herpes	zoster	cases.
The	laboratory	also	conducts	free	testing	for	physicians	and	scientists	participating	in	various	epidemiologic	and	laboratory-based	studies.	Specimens	can	also	be	submitted	for	suspected	vaccine-related	adverse	events,	including:	Rash	occurring	7	to	42	days	after	vaccinationSuspected	secondary	transmission	of	the	vaccine	virusHerpes	zoster	in	a
vaccinated	personAny	serious	adverse	eventFor	more	information	on	VZV	specimen	collection,	storage,	and	handling,	please	contact	the	CDC	Herpesvirus	Laboratory.	CDC	Herpesvirus	Laboratory	Centers	for	Disease	Control	and	Prevention	1600	Clifton	Road,	NE	Atlanta,	GA	30333	Tel:	404-639-5455	or	404-639-6403	PCR	is	the	most	useful
laboratory	test	for	confirming	suspected	varicella	and	herpes	zoster.	PCR	can	detect	VZV	DNA	rapidly	and	sensitively	in	skin	lesions	(vesicles,	scabs,	maculopapular	lesions).	Vesicular	lesions	or	scabs,	if	present,	are	the	best	for	sampling.Adequate	collection	of	specimens	from	maculopapular	lesions	in	vaccinated	people	can	be	a	challenge.However,
one	study1	that	compares	a	variety	of	specimens	from	the	same	patients	vaccinated	with	one	dose	suggests	that	maculopapular	lesions	collected	with	proper	technique	are	a	highly	reliable	specimen	types	for	the	detection	of	VZV.Other	sources,	such	as	nasopharyngeal	secretions,	saliva,	urine,	bronchial	washings,	and	cerebrospinal	fluid	are	less	likely
to	provide	an	adequate	sample;	they	often	lead	to	false	negative	results.	Other	viral	isolation	techniques	for	the	confirmation	of	varicella	are	direct	fluorescent	antibody	assay	(DFA)	and	viral	culture.	However,	these	techniques	are	generally	not	recommended	because	they	are	less	sensitive	than	PCR.	In	the	case	of	viral	culture,	these	techniques	take
longer	to	generate	results.	Like	DFA,	a	Tzanck	smear	has	a	rapid	turnaround	time	but	is	not	recommended	because	of	its	limited	sensitivity	and	is	not	specific	for	VZV.	Moreover,	real-time	PCR	protocols	can	be	completed	within	one	day.	Serologic	methods	have	limited	use	for	laboratory	confirmation	of	herpes	zoster	and	should	only	be	used	when
suitable	specimens	for	PCR	testing	are	not	available.	IgM	serologic	testing	is	considerably	less	sensitive	than	PCR	testing	of	skin	lesions.	IgM	serology	provides	evidence	for	a	recent	active	VZV	infection.	However,	it	cannot	distinguish	between	primary	infection	and	reinfection	or	reactivation	from	latency.	This	is	because	specific	IgM	antibodies	are
produced	with	each	exposure	to	VZV.	IgM	tests	are	also	inherently	prone	to	poor	specificity.	Measuring	acute	and	convalescent	sera	also	has	limited	value,	since	it	is	difficult	to	detect	an	increase	in	IgG	for	laboratory	diagnosis	of	herpes	zoster.	Paired	acute	and	convalescent	sera	showing	a	four-fold	rise	in	IgG	antibodies	have	excellent	specificity	for
varicella.	However,	they	are	not	as	sensitive	as	PCR	of	skin	lesions	for	the	diagnosis	of	varicella.	People	with	a	prior	history	of	vaccination	or	disease	may	have	very	high	baseline	titers	and	may	not	achieve	a	four-fold	increase	in	the	convalescent	sera.	The	usefulness	of	this	method	for	diagnosing	varicella	is	further	limited	as	it	requires	two	office
visits.	A	single	positive	IgG	ELISA	result	cannot	confirm	a	varicella	case.	The	preferred	diagnosis	method	is	a	demonstration	of	VZV	DNA	by	PCR	tests	from	a	clinical	specimen,	ideally	scabs,	vesicular	fluid,	or	cells	from	the	base	of	a	lesion.PCR	is	also	useful	for	confirming	breakthrough	varicella.	Other	methods,	such	as	DFA	and	culture,	are	available
for	diagnosis	but	are	less	sensitive	and	specific	than	PCR.Positive	serologic	test	for	varicella-zoster	immunoglobulin	M	(IgM)	antibody	when	a	varicella-like	rash	is	present.Four-fold	or	greater	rise	in	serum	varicella	immunoglobulin	G	(IgG)	antibody	titer	by	any	standard	serologic	assay	between	acute	and	convalescent	sera.For	both	unvaccinated	and
vaccinated	people,	PCR	is	the	most	reliable	method	for	confirming	a	VZV	infection.	Keep	Reading:	Lab	Testing	Section	of	the	Varicella	Surveillance	Manual	Learn	about	guidelines	for	collecting	and	shipping	specimens	for	VZV	testing	(varicella	and	herpes	zoster).	These	include	methods	for	VZV	serologic	assays	and	VZV	PCR/genotyping,	sources	for
suitable	supplies,	and	how	to	submit	specimen	to	CDC.	Keep	Reading:	Specimen	Collection	for	VZV	Testing	PCR	testing	and	genotyping	can	distinguish	between	wild-type	VZV	and	vaccine-type	(Oka/Merck)	strains	of	VZV.	Such	testing	is	used	in	situations	when	it	is	important	to	recognize	the	two	VZV	strains,	like	in	suspected	vaccine	adverse	events.
Examples	of	possible	varicella	vaccine-adverse	events	include:	Varicella	or	a	varicella-related	complication	in	a	vaccinated	person	7	to	42	days	after	vaccination.Herpes	zoster	in	a	vaccinated	person.Suspected	secondary	vaccine-strain	VZV	transmission.Samples	of	blood,	cerebrospinal	fluid,	biopsy,	or	autopsy	specimens	may	also	be	tested	for	vaccine-
strain/wild-type	VZV	discrimination	to	confirm	etiology	and	to	identify	a	vaccine-adverse	event.	However,	these	specimens	and	can	lead	to	false	negative	results.	The	CDC	Herpesvirus	Laboratory	and	APHL	Vaccine	Preventable	Diseases	Reference	Centers	can	distinguish	wild-type	VZV	from	Oka	strain	using	both	strain	differential	real-time	PCR	and
PCR	combined	with	restriction	fragment	length	polymorphism.	Each	center	(WI,	CA,	NY,	MN)	receives	specimens	from	designated	states.	See	quick	reference	guide	A	single	serologic	IgG	test	can	determine	if	a	person	has	antibodies	to	VZV	from	past	varicella	disease	or	who	may	be	candidates	for	varicella-zoster	immune	globulin	(VZIG).	The	product
available	in	the	United	States	is	VariZIG.	Commercial	enzyme-linked	immunosorbent	assays	(ELISAs)	are	the	recommendation	for	screening.	Whole	infected	cell	(wc)	ELISA	is	the	most	commonly	used	test	to	determine	if	a	person	has	antibodies	to	VZV	from	past	varicella	disease.	Wc	ELISA	taken	from	blood	samples	can	readily	detect	seroconversion
to	natural	infection	with	VZV.	Routine	testing	for	varicella	immunity	following	vaccination	is	unnecessary	because	commercially	available	VZV	IgG	assays	are	not	sensitive	enough	to	detect	all	seroconversions	after	a	vaccination.	The	more	sensitive	purified	glycoprotein	ELISA	(gpELISA)	has	been	used	in	research	settings	to	detect	seroconversion
after	vaccination.	However,	testing	with	gpELISA	is	not	available	commercially.	IgG	avidity	in	research	settings	determines	if	a	person	who	is	IgG	positive	for	VZV	was	infected	with	the	virus	in	the	past	or	more	recently.	The	laboratory	at	CDC	developed	an	IgG	avidity	assay,	which	determines	if	the	most	recent	VZV	rash	was	due	to	primary	infection
(varicella)	or	reactivation	(herpes	zoster).	High	avidity	is	an	indicator	of	a	remote	infection.Low	avidity	is	an	indicator	of	VZV	primary	infection.People	infected	in	the	past	tend	to	have	antibodies	with	a	high	affinity	for	binding	to	the	antigen.	People	with	a	more	recent	infection	tend	to	have	a	low	affinity.	Vaccinated	people	undergo	antibody	affinity
maturation	following	vaccination,	which	leads	to	moderate	to	high	IgG	avidity	VZV	antibody.	Measurements	of	VZV	avidity	in	vaccinated	people	are	unlikely	to	distinguish	remote	infection	(or	vaccination)	from	recent	(breakthrough)	infection	with	VZV.	This	test	is	not	available	commercially.	A	positive	IgG	ELISA	result	indicates	that	a	person	has
antibodies	to	VZV	from	past	varicella	disease	or	vaccination.	This	test	cannot	distinguish	whether	the	antibodies	were	from	a	past	episode	of	varicella	or	vaccination.	While	many	commercial	VZV	IgG	ELISAs	perform	well	enough	to	detect	seroconversion	for	infection	by	wild-type	viruses,	the	performance	specifications	(specificity	and	sensitivity)	of
these	methods	vary	widely.	Some	commercially	available	VZV	IgG	assays	are	unreliable,	even	for	detecting	a	natural	disease	history	in	people.	Currently,	commercial	VZV	IgG	methods	sensitive	and	specific	enough	to	reliably	detect	seroconversion	to	the	vaccine	are	unavailable.	ReferencesLatner	DR,	Sowers	SB,	Anthony	K,	Colley	H,	Badeau	C,
Coates	J,	Wong	P,	Fakile	Y,	Interiano	C,	Pannell	KB,	Leung-Pineda	V,	Patel	MM,	Rota	PA,	Limbago	BM,	Hickman	CJ.	Qualitative	Variation	among	Commercial	Immunoassays	for	Detection	of	Measles-Specific	IgG.	J	Clin	Microbiol.	2020;58(6):e00265-20.	Sowers	SB,	Rota	JR,	Hickman	CJ,	Mercader	S,	Redd	S,	McNall	RJ,	Williams	N,	McGrew	M,	Walls
ML,	Rota	PA,	and	Bellini	WJ.	Diagnostic	Laboratory	Immunology:	High	Concentrations	of	Measles	Neutralizing	Antibodies	and	High-Avidity	Measles	IgG	Accurately	Identify	Measles	Reinfection	Cases.	Clin	Vaccine	Immunol.	2016;23(8):707-16.	SourcesCremer	NE,	Cossen	CK,	Shell	G,	Diggs	J,	Gallo	D,	and	Schmidt	NJ.	Enzyme	immunoassay	vs	plaque
neutralization	and	other	methods	for	determination	of	immune	status	to	measles	and	varicella-zoster	viruses	and	vs	complement	fixation	for	serodiagnosis	of	infections	with	those	viruses.	J	Clin	Microbiol.	1985;21:869-873.	Erdman	DD,	Anderson	LJ,	Adams	DR,	Stewart	JA,	Markowitz	LE,	and	Bellini	WJ.	Evaluation	of	monoclonal	antibody-based	capture
enzyme	immunoassays	for	detection	of	specific	antibodies	to	measles	virus.	J	Clin	Microbiol.	1991;29:1466-1471.	Hummel	KB,	Erdman	DD,	Heath	J,	and	Bellini	WJ.	Baculovirus	expression	of	the	nucleoprotein	gene	of	measles	virus	and	utility	of	the	recombinant	protein	in	diagnostic	enzyme	immunoassays.	J	Clin	Microbiol.	1992;30:2874-2880.	Helfand
RF,	Heath	JL,	Anderson	LJ,	Maes	EF,	Guris	D,	and	Bellini	WJ.	Diagnosis	of	measles	with	an	IgM	capture	EIA:	The	optimal	timing	of	specimen	collection	after	rash	onset.	J	Infect	Dis.	1997;175:195-199.	Ratnam	S,	Tipples	G,	Head	C,	Fauvel	M,	Fearon	M,	and	Ward	BJ.	Performance	of	indirect	immunoglobulin	M	(IgM)	serology	tests	and	IgM	capture
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Mercader	S,	and	Bellini	WJ	.	Two	case	studies	of	modified	measles	in	vaccinated	physicians	exposed	to	primary	measles	cases:	High	risk	of	infection	but	low	risk	of	transmission.J	Infect	Dis.	2011;204(Supplement	1):S559-563.	Laboratory	testing	can	help	distinguish	whether	someone	is	susceptible	to	EBV	infection	or	has	a	recent	or	past
infection.Healthcare	providers	can	test	for	antibodies	to	specific	EBV-associated	antigens.Monospot	test	is	not	recommended	for	general	use.	Epstein-Barr	virus	(EBV),	also	known	as	human	herpesvirus	4,	is	a	gamma	herpes	virus	that	occurs	only	in	humans.	Laboratory	testing	can	help	distinguish	whether	someone	is	susceptible	to	EBV	infection	or
has	a	recent	or	past	infection.	EBV	antibody	tests	are	not	usually	needed	to	diagnose	infectious	mononucleosis.	However,	specific	antibody	tests	may	be	needed	to	for	people	who:	Do	not	have	a	typical	case	of	infectious	mononucleosis.Have	other	illnesses	that	can	be	caused	by	EBV	infection.	Anti-VCA	IgM	appears	early	in	EBV	infection	and	usually
disappears	within	four	to	six	weeks.	Anti-VCA	IgG	appears	in	the	acute	phase	of	EBV	infection,	peaks	at	2	to	4	weeks	after	onset,	declines	slightly	then	persists	for	the	rest	of	a	person's	life.	Early	antigen	(EA)	Anti-EA	IgG	appears	in	the	acute	phase	of	illness	and	generally	falls	to	undetectable	levels	after	three	to	six	months.	In	many	people,	detection
of	antibody	to	EA	is	a	sign	of	active	infection.	However,	20%	of	healthy	people	may	have	antibodies	against	EA	for	years.	EBV	nuclear	antigen	(EBNA)	Antibody	to	EBNA	(determined	by	the	standard	immunofluorescent	test)	is	not	seen	in	the	acute	phase	of	EBV	infection.	Instead,	it	slowly	appears	2	to	4	months	after	onset	of	symptoms	and	persists	for
the	rest	of	a	persons	life.	Other	EBNA	enzyme	immunoassays	may	report	false	positive	results.	Monospot	test	The	Monospot	test	is	not	recommended	for	general	use.	The	antibodies	detected	by	Monospot	can	be	caused	by	conditions	other	than	infectious	mononucleosis.	Moreover,	studies	have	shown	that	the	Monospot	produces	both	false	positive
and	false	negative	results.	For	example,	the	heterophile	antibodies	detected	by	Monospot	are	often	not	present	in	children	with	infectious	mononucleosis.	At	best,	the	Monospot	test	may	indicate	that	a	person	has	a	typical	case	of	infectious	mononucleosis	but	does	not	confirm	the	presence	of	EBV	infection.	Symptoms	of	infectious	mononucleosis
generally	resolve	within	4	weeks.	If	a	person	is	ill	for	more	than	6	months	and	does	not	have	a	laboratory-confirmed	diagnosis	of	EBV	infection,	other	causes	of	chronic	illness	or	chronic	fatigue	syndrome	should	be	considered.	The	interpretation	of	EBV	antibody	tests	requires	familiarity	with	these	tests	and	access	to	the	patient's	clinical	information.
Susceptibility	to	infection	People	are	considered	susceptible	to	EBV	infection	if	they	do	not	have	antibodies	to	the	VCA.	Primary	(new	or	recent)	infection	People	are	considered	to	have	a	primary	EBV	infection	if	they	have	anti-VCA	IgM	but	do	not	have	antibody	to	EBNA.	Other	results	that	strongly	suggest	a	primary	infection	are	a	high	or	rising	level
of	anti-VCA	IgG	and	no	antibody	to	EBNA	after	at	least	4	weeks	of	illness.	Resolution	of	the	illness	may	occur	before	the	diagnostic	antibody	levels	appear.	In	rare	cases,	people	with	active	EBV	infections	may	not	have	detectable	EBV-specific	antibodies.	Past	infection	The	presence	of	antibodies	to	both	VCA	and	EBNA	suggests	past	infection	(from
several	months	to	years	earlier).	Since	over	90%	of	adults	have	been	infected	with	EBV,	most	adults	will	show	antibodies	to	EBV	from	infection	years	earlier.	High	or	elevated	antibody	levels	may	be	present	for	years	and	are	not	diagnostic	of	recent	infection.	Recent	vs.	past	infections	Testing	paired	acute-phase	and	convalescent-phase	serum	samples
is	not	useful	to	distinguish	between	recent	and	past	EBV	infections.	In	most	cases,	the	antibody	response	occurs	rapidly	during	primary	EBV	infection.	The	clinical	findings	of	infectious	mononucleosis	occur	in	conjunction	with	the	appearance	of	IgG	and	IgM	anti-VCA	antibodies.	However,	the	antibody	pattern	is	not	stable	before	symptoms	appear.
CDC	recommends	testing	people	who	are	at	increased	risk	for	TB	infection.People	with	symptoms	of	TB	disease	or	positive	TB	blood	test	or	TB	skin	results	should	be	evaluated	for	TB	disease.TB	testing	activities	should	be	accompanied	by	a	plan	for	medical	evaluation	and	treatment.	Targeted	testing	for	tuberculosis	(TB)	is	a	strategy	to	diagnose	and
treat	latent	TB	infection	among	persons	who	are	at	risk	for	developing	TB	disease.	Treating	latent	TB	infection	supports	U.S.	TB	elimination	goals	through	preventing	TB	disease,	stopping	the	spread	of	TB	to	others.	TB	is	not	as	common	in	the	United	States	as	it	was	many	years	ago	and	health	care	providers	may	not	always	consider	the	possibility	of
TB	disease	when	evaluating	patients	who	have	symptoms.	As	a	result,	the	diagnosis	of	TB	disease	may	be	delayed	or	even	overlooked,	and	the	patient	may	remain	ill	and	possibly	infectious	for	a	prolonged	period.	It	is	important	for	health	care	providers	to	"Think	TB,"	especially	for	patients	with	risk	factors.	For	Everyone:	Testing	for	Tuberculosis	CDC
and	the	U.S.	Preventive	Services	Task	Force	(USPSTF)	recommend	testing	people	who	are	at	increased	risk	for	TB	infection.	Testing	for	TB	infection	is	a	routine	and	integral	part	of	health	care	for	patients	with	increased	risk	for	TB.	People	who	are	at	low	risk	generally	should	not	be	tested	because	the	predictive	value	of	a	positive	result	is	lower.
Testing	people	at	low	risk	increases	the	number	of	false	positive	test	results	and	can	divert	resources	away	from	preventing	TB	among	those	most	likely	to	develop	it.	False	positive	results	cause	people	to	undergo	unnecessary	evaluation	and	treatment.	TB	testing	activities	should	generally	be	targeted	towards	groups	or	people	at	risk.	Certain
individuals	may	be	required	to	have	testing	for	employment	or	school	attendance	independent	of	risk.	CDC	discourages	a	testing	approach	that	is	independent	of	a	risk	assessment.	Frequency	of	testing	depends	on	a	person's	risk	factors.	This	could	range	from	one-time	only	testing	among	persons	at	low	risk	for	future	TB	exposure	to	annual	testing
among	those	at	continued	risk	of	exposure.	TB	testing	activities	should	be	done	only	when	there	is	a	plan	for	follow-up	care	to	evaluate	and	treat	all	individuals	diagnosed	with	latent	TB	infection	or	TB	disease.	Contact	your	state	or	local	TB	program	for	more	information.	People	who	are	at	higher	risk	of	exposure	to	TB	bacteriaPeople	who	are	at
higher	risk	of	TB	disease	developing	once	infected	with	TB	bacteriaContacts	of	people	known	or	presumed	to	have	infectious	TB	diseasePeople	who	were	born	in	or	who	frequently	travel	to	countries	where	TB	disease	is	commonPeople	who	currently	live	or	used	to	live	in	large	group	settings	where	TB	is	more	common,	such	as	homeless	shelters,
correctional	facilities,	or	nursing	homesEmployees	of	high-risk	congregate	settingsHealth	care	workers	who	serve	patients	with	TB	diseasePopulations	defined	locally	as	having	an	increased	incidence	of	latent	TB	infection	or	TB	disease,	possibly	including	medically	underserved	populations,	low-income	populations,	or	persons	with	alcohol	use	or
substance	use	disordersInfants,	children,	and	adolescents	exposed	to	adults	who	are	at	increased	risk	for	latent	TB	infection	or	TB	diseasePeople	with	HIVChildren	younger	than	5	years	of	agePeople	recently	infected	with	TB	bacteria	(within	the	last	2	years)People	with	a	history	of	untreated	or	inadequately	treated	TB	diseasePeople	who	are	receiving
immunosuppressive	therapy	such	as	tumor	necrosis	factor-alpha	(TNF)	antagonists,	systemic	corticosteroids	equivalent	to/greater	than	15	mg	of	prednisone	per	day,	or	immunosuppressive	drug	therapy	following	organ	transplantationPeople	with	silicosis;	chronic	renal	failure;	leukemia;	or	cancer	of	the	head,	neck,	or	lungPeople	with	diabetes
mellitusPeople	who	have	had	a	gastrectomy	or	jejunoileal	bypassPeople	with	low	body	weight	(
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