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HISTORY OF MEASLES

» Rhazes
» Persian Physician
» 900 AD

» Wrote “The Book of Smallpox and
Measles”

» Felt measles was “more dreaded
than smallpox”




MEASLES AN

» Coriolanus

>

> I, 1

1. “As for my country | have shed
my blood,

Not fearing outward force, so shall
my lungs

Coin words till their decay against
those measles

Which we disdain should tetter us,
yet sought

The very way to catch them.”

D SHAKESPEARE

Coriolanus

William Shakespeare




MEASLES AND THE AMERICAS

> 1527

» Cuba outbreak killed 2/3 of natives
who had survived a smallpox
outbreak

> oGl

» Honduras outbreak killed 2 of the
population

» Ravaged Mexico, Cenfral America
and Inca Empire ) s o
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HISTORY OF MEASLES

» Dr. Thomas Syndeham
» 1676
» Recorded detail about measles

» Distinguished it from scarlet fever




HISTORY OF MEASLES

» Cotfton Mather

» In 1713 measles killed 3 of his
children and his second wife.




HISTORY OF MEASLES

» Francis Home
» Scottish Physician
> NS5

» Transmiffed measles from infected
patient to healthy patient via
blood

» Demonstrated that measles was i

caused by an infectious agent
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HISTORY OF MEASLES

» Pefer Panum
» Danish physician
» Faroe Islands
» Measles outbreak 1846

» Measles Yattacked almost the
entire population without respect

to age.”
» Protection from attack is lifelong
NORTH
> Rosk; oczrcurs 12-14 days after ATLANTIC e
contac OCEAN r.i? ;gcrwrl
» Greatest period of infectivity is 3-4 Supuroy S,
days before rash Q10 20w \)

o 10 20mi 7o

» Disease is contagious



HISTORY OF MEASLES

» The Civil War

» “The American Civil War was the
last large-scale military conflict
fought before the germ theory of
disease was developed...Two-
thirds of the soldiers who died in
that war, 660,000 in all, were killed
by uncontrolled infectious
diseases. Of these, in the Union
Army over 67,000 had measles and
more than 4,000 died.”




"GERM OF LAZINESS™




HISTORY OF MEASLES

» 1916
» Charles Nicolle and Ernest Consell

» Measles patients have specific
protective antibodies in blood

» Serum from measles patients could
be used to protect against disease

» Measles killed 12,000 in the United
States

» 75% younger than 5 years age




HISTORY OF MEASLES

> 175l
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HISTORY OF MEASLES

» Thomas Peebles
» 1954

» Collected blood samples from
boys from a hospital during an
outbreak.

» Told the boys, “Young man, you
are standing on the frontiers of
science”

» He isolated the virus and used it to
create a series of vaccines




MEASLES VIRUS

Paramyxovirus

Core of single-stranded RNA

Related to canine distemper virus



MODE OF TRANSMISSION OF
MEASLES VIKES

» Transmission
» Airborne droplets

» Direct contact with nasal or throat
secretions

» Fomites

» Survival only 2 hours on objects or
Qir

» Human only known natural host

» Highly communicable

» 90% secondary attack rate
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DEMIOLOGY OF

Before 1963
» 500,000 cases per year
» 3-4 million actual cases
» 500 Deaths a year
» 50% had measles by age 6
» 90% had measles by age 15
After 1963

» Vaccine decreased measles by
98%

» 1983 -1,497 cases

MEASLES




EPIDEMIOLOGY OF MEASLES

» 1989-1991 Measles Resurgence

» 55,622 cases during these 3 years

> 123 deaths Measles cases in the Unlted States, 1944-2007
» Due to low vaccinafion coverage VAT
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(fewer than 50% vaccinated)

» 1989 the second measles vaccine
recommended
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2019 MEASLES OUTBREAK

» 22 Measles
outbreaksin 17
states

» 1,2/4 cases
» 89% unvaccinated

» 54 were US citizens
returning from
iInternational travel

STATES WITHMEASLES CASES IN 2019




Measles Trends
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CAUSES OF MEASISESEIN LS

» Importation from countries where
measles is endemic

» Spread among contacts
» Unvaccinated

» Inadequate response to vaccine
(7% with single dose)

» Waning immunity

AIR
ATNRIQUL




Global reported measles cases, 1980-2020
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Countries with the highest number of measles cases
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Notes: Based on provisional data reported to WHO. DRC = Democratic Republic of the Congo.
Source: Centers for Disease Control and Prevention




DOCUMENTATION OF IMMUNITY

» Documentation of age-appropriate vaccination with a live measles
virus-containing vaccine:

» Preschool-aged children: 1 dose administered after the first birthday;

» School-aged children (grades K-12): 2 doses; the first dose administered
after the first birthday and the second dose administered at least 28
days after the first dose;

» Laboratory evidence of immunity;
» Laboratory confirmation of disease; or
» Born before 1957.



PATHOGENESIS OF MEASLES

» Nasopharynx

» Spreads in 2-3 days to regional
lymph nodes

» Viremia




CLINICAL FEATURES OF MEASLES

» Incubation
» /-18 days
» Prodrome
» Fever
» Cough, coryza, conjunctivitis

» Lasts 2-4 days




KOPLIK SPOTS

» Rash on mucous membranes

» Occurs 1-2 days before to 1-2 days
after the rash

» Punctate blue-white spots on the
bright red background of the
buccal mucosa




ORAL FINDINGS IN MEASLES




MEASLES RASH

» Maculopapular rash
» Lasts 5-6 days

» Contagious 4 days before to 4 days
after rash

» Begins on the face and
spreading cephalocaudally
and centrifugally.




MEASLES RASH

» Rash progresses downward to
hands and feet

» Rash usually discrete but can
become confluent

» Blanches with fingertip pressure

» Fine desquamation over involved
areas

» Fades in order of appearance




MEASLES SYMPTOMS

» Diarrhea
» Anorexia

» Generalized lymphadenopathy




MEASLES COMPLICATIONS

» 30% of cases develop
complications

» Diarrhea
» 8% of cases
» Ofitis Media
» 7% cases
» Pneumonia
» 6% cases

» Most common cause of death




MEASLES COMPLICATIONS

» Acute Encephalitis
» 1 out of 1000 cases
» Occurs 6 days after onset of rash

» Symptoms include fever, vomiting,
stiff neck, headaches, convulsions,
coma |

» 15% Mortality

» 25% with residual neurologic
damage




MEASLES COMPLICATIONS

» Death
» 1-3 out of 1000 cases
» Young children
» Pneumonia
» Adult

» Acute Encephalitis




SUBACUTE SCLEROSING
PANENCEPHALITIS

» Rare CNS degenerative disease due
to persistent measles virus of the
brain

» Mean incubation affer inifial disease
is 10.8 years

» Occursatarate of 41to 11 per 100
000 measles cases. Rates of SSPE as
high as approximately 1:1000
measles case have been seen in
some recent studies

» Progressive deterioration of behavior
and intellect followed by ataxia,
myoclonic seizures and then death

» Rare since 1980's due fo
vaccinations




MEASLES AND PREGNANCY

» Premature labor
» Spontaneous abortion

» Low-birth weight infants




HEMORRHAGIC MEASLES

» High fever - ﬂ\@
» Seizures | e
» Delirium

» Respiratory distress

» Hemorrhage into skin and mucous

membranes




MEASLES IN BDEVEEGRING
COUNTRIES

» More severe if malnourished or
vitamin A deficient

» Higher rate of diarrheq,
dehydration, stomatitis, and
secondary bacterial infections

» 25% mortality

» Leading cause of blindness




LABORATORY DIAGNOSIS OF
MEASLES

> PEE

» Blood, throat, NP, bronchial, urine

» Collect as soon as possible after rash onset
» RubeolaIgM

» A fourfold increase in measles IgG antibody concentration in
paired acute and convalescent serum specimens (collected at
least 10 days apart)

» Isolation of measles virus in cell culture

» Takes 2-3 weeks



VITAMIN A THERAPY FOR

INFECTION

>

Shown to decrease morbidity and
mortality in developing countries

» US children with low levels
Give once daily for 2 days

200,000 IU for children 12 months
or older

100,000 IU for infants 6 fo 12
months

50,000 IU for infants younger than 6
months

Additional dose given 2-6 weeks
later

MEASLES




Isolation of Measles Patients

» Airborne transmission precautions
are indicated for 4 days after the
onset of rash in otherwise healthy
children and for the duration of
illness in immunocompromised
patients.

» Exposed suscepftible patients
should be placed on airborne
precautions from day 5 after first
exposure until day 21 after last
exposure




Airborne Precautions

» Source control: put a mask on the patient.

» Ensure appropriate patient placement in an airborne infection
isolation room

» Restrict susceptible healthcare personnel from entering the
room

» Use personal protective equipment (PPE) appropriately,
including a fit-tested NIOSH-approved N95 or higher level
respirator for healthcare personnel.

» Limit fransport and movement of patients outside of the room
to medically-necessary purposes.

» Immunize susceptible persons as soon as possible following
unprotected contact with vaccine-preventable infections
(e.g., measles, varicella or smallpox).



MEASLES VACCINE HISTORY

» 1958
» Sam Kaiz

» Tested vaccine on mentally
refarded and disabled children in

Boston ‘D NATIONS -

» Each of 11 vaccinated children DUNDATION
developed antibodies but 9 also
developed rash (mild disease)

» Realized virus used for vaccine
had to be weakened more




MEASLES AND CHICKENSI!!

> 1961

» Virologist Harry Rubin developed a
method to detect virus causing
leukemia in chickens

» Maurice Hillemann went to Kimber
Farm in California fo discuss with
W.F. Lamoreux

» Leukemia-free chickens sold to
him for $1 a chicken

» These descendents of these
chickens are used to create the
MMR vaccine



MEASLES VACCINE HISTORY

> 1963 2 B A

THE WEEKLY NEWSMAGHFIINE

» John Enders

» Edmonston-B strain of measles virus
transformed into a vaccine

» 19 million doses given over the
next 12 years

> 1967

» Inactivated vaccine withdrawn
and live virus vaccine given




ATYPICAL MEASLES

» Occurred in persons who received the inactivated measles vaccine
from 1963-1967

» Vaccine sensitized the recipient to measles virus antigens without
providing protection

» Subsequent measles infection led to signs of hypersensitivity
polyserositis

» Can prevent with revaccinating with live measles vaccine



MEASLES VACCINE HISTORY

» 1971
» Merck's MMR vaccine licensed
JOINMTrR FIGRT
» JAMA reports 96% immunity to OIN Iam‘u-',-r'd' Ll
SMAIEL.;POX
oL/ f MEASLES ..

measles, 95% immunity to mumps
and 94% immunity to rubella

VACCINATED |
___TODAY |




MEASLES VACCINE
CHARACTERISTICS

>
>

>

Available as either MMR or MMRV

Single-anfigen vaccine no longer
available

Prepared in chick embryo
fibroblast culture

1 shot — 95% immunity
2 shots — 99% immunity




2020-2021 MMR SCHOOL RATE

T A » Vaccine coverage
Beceved TP MNA Variella Vaccines ShOUld be 9 5% or
T 0, higher fo maintain
herd immunity and
confrol outbreaks

4o » Only 16 states had
— e s rates above 95%

P 31

Schools and providers can protect students by
 following up with undervaccinated students



Kindergarten Immunization Coverage Hates 201819
Mumps, Measles and Rubella Vaccine

L egend

B 96,1 - B9.2%

0931 - 890%
9.6 - 95%
7.4 - 80.5%

9 [hd not repaorl

Source: COC, Morkidity and Mortality Weekly Beport:
fwww odo govimmwreivolumesGEwrimmbid et him¥s cid=mmaidlel_w




MEASLES VACCINE SCHEDULE

range of recormmended ages

Hepatitis B+

Diphthena, Tefamnus,
Pertussis?

Hapmophilus
infuenzze Type bP

Inactivated Polio*

Mea=les, Mamps,
Rubellas

Varicella?
PneumnococcaF PCYW PCW
=== ====-= Vawines below this lne are or selected populations

Hepatitis AF

Influenza®




POSTEXPOSURE PROPHYLAXIS

» MMR may prevent disease if given
within 72 hours of measles
exposure

» Immune globulin may prevent or
modify disease if given within 6
days of exposure

» Give to susceptible household
contacts of measles patients

» IGIM 0.5 ml/kg with maximum of
15 ml

» IVIG if immunocompromised




Post-exposure Prophylaxis (PEP) for Measles Exposures Who Are NOT Pregnant or Immunocompromised

Immune (IgG positive, 2 MMR vaccine doses, or  *PEP not indicated. Exposed person has documented immunity.

AlegEs born before 1957 )
*Give intramuscularimmunoglobulin (IMIG). :Eiinn:‘ Zg'g:?:iig QZ?;?'&L’ Rettar okt
<6 months Non-immune (due to age) *Home quarantine for 28 days after last exposure. exposug k4
*Give MMR vaccine (MMR vaccine preferred *Give inframuscularimmunoglobulin (IMIG). - *PEP not indicated (too late).
i e Non-immune (due to age) overlG). : *Home quarantine for 28 days after last *Home quarantine for 21 days after last
*No quarantine needed. exposure. exposure.
. £ *PEP not indicated (too late).
. q *Give MMR vaccine. 5 g q
512 nierNe Nonf\mmune (0 doses MMR vaccine or IgG “No quarantine needed. Home quarantine for 21 days after last exposure, then give MMR vaccine to protect from future
negative) exposures.
*Household member of a confirmed/suspected caseObtain IgG titers to determine immunity. Home
quarantine while awaiting results; if IgG negative, quarantine for 21 days after last exposure (too
late for PEP).
«Give 24 MMR vaccine dose if 228 days from last
? dose of live vaccine.
>
>12 months 1 dose of MMR vaccine -No quarantine needed.
*Not a household member of a confirmed/suspected caseAge 1-3 years: Less likely to get sick
because has 1 dose of MMR.
*Age 24 years: Less likely to get sick because has 1 dose of MMR, and give 2" MMR to protect from
future exposures.
*Household member of a confirmed/suspected caseObtain IgG titers to determine immunity. Home
quarantine while awaiting results; if IgG negative, quarantine for 21 days after last exposure (too
late for PEP).
*Give MMR vaccine.
Adults Unknown measles immune status *No quarantine needed.

*Not a household member of a confirmed/suspected case

Does contact work in setting with children (daycare/school) or healthcare facilityYes: Obtain titers to
determine immunity. Home quarantine while awaiting results; if IgG negative, quarantine for 21 days
after last exposure (too late for PEP).

*No: Contact can reach out to their own provider to obtain measles



CONTRAINDICATIONS TO MEASLES
VACCINE

» Severe dllergic reaction to vaccine component or prior measles
vaccine

» Anaphylactic reaction following egg ingestion
» Usually due to gelafin and not egg protein

Pregnancy

Immunodeficiency

Steroid use

llIness

Receipt of antibody-containing blood

V NGV N Ny

History of thrombocytopenic purpura



A

DVERSE REACTIONS FOLLOWING

MEASLES VACCINATION

» Due to replication of measles
vaccine virus

» Feven
» Most common reaction
» 5-15%
» Rash
» 7-10 days postvaccination
» 5%
» Thrombocytopenia
» 1in 40,000
» 2-3 weeks after vaccination

» Usually fransient



ADVERSE REACTIONS TO MEASLES
VACCINATION

» Transient lymphadenopathy

» Encephalopathy
» 1 per million doses
» Autism

» Institute of Medicine and AAP say
NO association with MMR vaccine.




ANDREW WAKEFIELD STUDY

» 1998 Study in Lancet

» ‘“lleal-Lymphoid-Nodular
Hyperplasia, Non-Specific Colifis,
and Pervasive Developmental
Disorder in Children”

» 12 children with developmental
delay

» 8 with autism

» “Autistic Enterocolitis”

» Children developed intestinal
complaints and then autism within
one month of receiving MMR.



ANDREW WAKEFIELD STUDY

» Wakefield made statements at a
press conference called for
suspension of MMR vaccine

» Parents abandoned MMR

» Outbreak of measles swept across
UK

» Hundreds of hospitalizations
» 4 deaths




DOES MMR CAUSE AUTISM?

» Researchers unable to find
medasles vaccine virus in intfestines
of children with autism

» 12 separate groups of researchers
in different counftries examined
hundreds of thousands of child
who had or had not gotten MMR

» Risk of autism same in both groups




STU

DY FLAWS

Based on parental recall not
objective data

Gl symptoms were observed after,

not before, symptoms of autism

» Too few cases

No healthy control children for
comparison

5 of 8 children suing
pharmaceutical companies

Wakefield received 440,000
pounds from law firm to act as an
expert in litigation

Paid children at his son’s birthday
party for their blood

Did not get approval for his study
from an ethics review board

10 of 12 co-authors published @
retraction of the interpretations
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