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Measles

• Highly	contagious	viral	illness
• First	described	in	7th	century
• Near	universal	infection	of	childhood	in	
prevaccinationera

• Common	and	often	fatal	in	developing	
countries
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Measles Virus

• Paramyxovirus (RNA)
• Hemagglutinin
important	surface	
antigen

• One	antigenic	type
• Rapidly	inactivated	
by	heat,	sunlight,	
acidic	pH,	ether	and	
trypsin
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Measles Pathogenesis

• Respiratory	transmission	of	virus
• Replication	in	nasopharynx and	regional	
lymphnodes

• Primary	viremia 2-3	days	after	exposure
• Secondary	viremia 5-7	days	after	
exposure	with	spread	to	tissues
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Measles Pathogenesis
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Measles	Clinical	Features

• Incubation	period	10-12	days
• Prodrome 2-4	days
– stepwise	increase	in	fever	to	39°C–
41°C
– cough,	coryza,	conjunctivitis
–Koplik spots	(rash	on	mucous	
membranes)
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Measles	Clinical	Features
Koplik spots	
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Measles	Clinical	Features

Rash
• 2-4	days	after	
prodrome,	14	days	
after	exposure

• persists	5-6	days
• begins	on	face	and	
upper	neck

• maculopapular,	
becomes	confluent

• fades	in	order	of	
appearance
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Measles	Clinical	Features
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Measles	complications

Complication Frequency	(%)
Diarrhea 8
Otitis	media 7
Pneumonia 6
Encephalitis 0.1
Seizures 0.6-0.7
Death 0.2

Based	on	1985-1992	surveillance	data
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Measles	Complications	by	Age	Group

Based	on	1985-1992	surveillance	data
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SSPE
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Measles	in	an	immunocompromised
person	

• reported	almost	exclusively	in	persons	
with	T-cell	deficiencies	(leukemias,	
lymphomas,	AIDS

• Severe with	a	prolonged	course
• may	occur	without	the	typical	rash
• patient	may	shed	virus	for	several	weeks	
after	the	acute	illness.
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Measles	Laboratory	Diagnosis

• Isolation	of	measles	virus	from	urine,	
nasopharynx,	blood,	throat

• Significant	rise	in	measles	IgG by	any	
standard	serologic	assay	(e.g.,	EIA,	HI)

• Positive	serologic	test	for	measles	IgM
antibody
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Measles	Epidemiology

• Reservoir
– human

• Transmission
– Respiratory	Airborne

• Temporal	pattern
– Peak	in	late	winter	- spring

• Communicability
– 4	days	before	to	4	days	after	rash	onset
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Measles	Epidemiology
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Measles	cases	distribution	by	month	
and	WHO	Regions,	2008-2013
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Measles	- United	States,	1900-1984
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Measles	- United	States,	1950-2011
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Measles	- United	States,	1980-2011
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Measles	1993-2011

• Endemic	transmission	interrupted
• Record	low	annual	total	in	2004	(37	total	cases)
• Many	cases	among	adults
• Most	cases	imported	or	linked	to	importation
• Most	persons	with	measles	were	unvaccinated	
or	unknown	vaccination	status

• In	2011,	CDC	reported	16	outbreaks	of	measles	
and	220	measles	cases,	most	of	which	were	
imported	cases	in	unvaccinated	persons
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Measles	Epidemiology
Europe
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Measles	Epidemiology
Europe
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Measles Vaccines

• 1963 - Live	attenuated	and	inactivated	“killed”	
vaccines

• 1965 - Live	further	attenuated	vaccine
• 1967 - Killed	vaccine	withdrawn
• 1968 - Live	further	attenuated	vaccine	
(Edmonston-Enders	strain)

• 1971 - Licensure	of	combined	measles-mumps-
rubella	vaccine

• 1989 - Two-dose	schedule
• 2005 - Licensure	of	combined	measles-mumps-
rubella-varicella	vaccine
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Measles Vaccines

• Composition
– Live	virus

• Efficacy
– 95%	at	12	months	of	age
– 98%	at	15	months	of	age

• Duration	of	Immunity
– lifelong

• Schedule
– 2	doses
– should	be	administered	with	mumps	and	rubella	as	

MMR	or	with	mumps,	rubella	and	varicella	as	MMRV
– single-antigen	measles	 vaccine	not	available	in	the	

United	States
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Measles Mumps Rubella (MMR)	
Vaccine Failure

Measles,	mumps,	or	rubella	disease	(or	
lack	of	immunity)	in	a	previously	
vaccinated	person
• 2%-5%	of	recipients	do	not	respond	to	
the	first	dose

• Caused	by	antibody,	damaged	vaccine,	
incorrect	records

• 95%	of	persons	with	vaccine	failure	will	
respond	to	second	dose
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Measles	(MMR)	Vaccine	Indications

• All	children	12	months	of	age	and	older
• Susceptible	adolescents	and	adults	
without	documented	evidence	of	
immunity
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Vaccination	Schedule	and	Use

• First	dose	of	MMR	at	12-15	months
• 12	months	is	the	minimum	age
• Infants of	>5	months	of	age	could	receive	
MMR	in	case	of	outbreaks
– Doses given	before	12	months	should	not	be	
counted	as	a	valid	dose

– Revaccinate	at	12	months	of	age	or	older
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Second	Dose	of	Measles	Vaccine

• Second	dose	of	MMR	at	4-6	years
• Second	dose	may	be	given	any	time	at	
least	4	weeks	after	the	first	dose

• Intended	to	produce	measles	immunity	
in	persons	who	failed	to	respond	to	the	
first	dose	(primary	vaccine	failure)

• May	boost	antibody	titers	in	some	
persons
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Adults	at	Increased	Risk	of	Measles

• College	students
• Persons	working	in	medical	facilities
• International	travelers

All	persons	who	work	within	medical	
facilities	should	have	evidence	of	
immunity	to	measles
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Adults	at	Increased	Risk	of	Measles
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Adults	at	Increased	Risk	of	Measles
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Measles	Vaccine	Indications	for	
Revaccination

• Vaccinated	before	the	first	birthday
• Vaccinated	with	killed	measles	vaccine	
(KMV)

• Vaccinated	from	1963	through	1967	with	
an	unknown	type	of	vaccine

• Vaccinated	with	IG	in	addition	to	a	
further	attenuated	strain	or	vaccine	of	
unknown	type
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Postexposure Prophylaxis

• Live	measles	vaccine	provides	
permanent	protection	and	may	prevent	
disease	if	given	within	72	hours	of	
exposure

• IGmay	prevent	or	modify	disease	and	
provide	temporary	protection	if	given	
within	6	days	of	exposure
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MMR	Vaccine	Contraindication	and	
Precautions

• History	of	anaphylactic	reactions	to	
neomycin

• History	of	severe	allergic	reaction	to	any	
component	of	the	vaccine

• Pregnancy
• Immunosuppression
• Moderate	or	severe	acute	illness
• Recent	blood	product
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Measles	and	Mumps	Vaccines	and	
Egg	Allergy

• Measles	and	mumps	viruses	grown	in	
chick	embryo	fibroblast	culture

• Studies	have	demonstrated	safety	of	
MMR	in	egg-allergic	children

• Vaccinate	without	testing
• Precautions	must	be	adopted	for	
patients	who	reported	an	history	of	
anaphylaxis	after	egg	eating
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Measles	Vaccine	and	HIV	Infection

• MMR	recommended	for	persons	who	do	
not	have	evidence	of	current	severe	
immunosuppression

• Prevaccination HIV	testing	not	
recommended

• MMRV	not	for	use	in	persons	with	HIV	
infection
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Tuberculin	Skin	Testing	(TST)*	and	
Measles	Vaccine

• Apply	TST	at	same	visit	as	MMR
• Delay	TST	at	least	4	weeks	if	MMR	given	
first

• Apply	TST	first	and	administer	MMR	
when	skin	test	read	(least	favored	option	
because	receipt	of	MMR	is	delayed)
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MMR	Adverse	Events

• Arthralgias (susceptible	women)
– 25%

• Rash,	pruritis,	purpura
– not	common
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MMR	Adverse	Reactions

• Fever
– 5%-15%

• Rash
– 5%

• Thrombocytopenia
– 1/30,000-40,000	doses

• Lymphadenopathy
– rare

• Allergic	reactions
– rare
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Wakefield:	the	link	between	MMR	
and	autism	is	a	fake
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VAXXED:	an	international	shame
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The	right	causes	of	autism
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The	right	causes	of	autism
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The	right	causes	of	autism
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Eradicate	measles:	an	world	
challenge
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Eradicate	measles:	an	world	
challenge
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The	strategy

• Achieve	and	maintain	high	levels	of	population	
immunity	by	providing	high	vaccination	 coverage	with	
two	doses	of	measles- and	rubella-containing	vaccines	
through	routine	immunization	and	campaigns.

• Monitor	disease	using	effective	surveillance	and	
evaluate	programmatic	efforts	to	ensure	progress.

• Develop	and	maintain	outbreak	preparedness,	respond	
rapidly	to	outbreaks	and	manage	cases.

• Communicate	and	engage	to	build	public	confidence	
and	demand	for	immunization.

• Perform	the	research	and	development	 needed	 to	
support	cost-effective	operations	and	improve	
vaccination	and	diagnostic	tools.
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The	objectives
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Europe
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Measles	elimination:	the	state	of	art	
in	Italy

• MMR	vaccine	is	actively	offered	in	all	
Italian	regions	since	2003
– 1st dose:	12-15	months
– 2nd dose:	5-6	years
– Catch-up:	adolescents,	high	risk	adults

• The	target	coverage	(>95%)	has	not	been	
achieved
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MMR	immunization	coverage,	Italy,	
2012	cohort

Epicentro
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MMR	immunization	coverage,	Italy,	
2000-2013	cohorts
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Epidemiology	pattern	in	Italy

Epicentro

All	cases Confirmed cases
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Distribution	of	2016	measles	cases	
per	age	classes
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