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Background and Microbiology {
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* Inthe 10 century Persian physician and scholar Abu Bakr il il
Muhammad ibn Zakariya al-Razi provided the first | ’ o iy
documented description of measles in his book called . e
“Treatise on Smallpox and Measles.” ;,;;,:: ;:::‘;

o The book was translated several times into Latin and “‘“"f“"“.‘-"?‘”

other European languages and published several times
in Europe from the 15 to the 19 centuries
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Background and Microbiology

In 1912, measles became a nationally notifiable disease in the
US. In the first decade of reporting, an average of 6,000
measles-related deaths were reported each year

In 1954, a measles outbreak at Fay School in Southborough
MA provided an opportunity for doctors led by Dr. John Enders
at Boston Children’s Hospital to try and isolate the measles
virus for vaccine development.

Able to isolate measles virus from a 11-year-old student, David
Edmonston’s blood samples.

The culture obtained from the student led to the virus’
cultivation and—> enabled the team to create the first vaccine
against measles. Developed the measles vaccine from the
‘Edmonston-B’ strain, named after David and used as the
basis for most live-attenuated vaccines to this day
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Background and Microbiology

Enveloped singe stranded RNA virus.

= Primary site of infection is alveolar macrophages
or dendritic cells.

= Humans are the only natural hosts of measles
Virus.

= Transmitted by direct contact with infectious
droplets from coughing, sneezing, or breathing, or
less commonly by airborne spread.

= Virus can remain in the air for 2 hours.

= One of the most contagious diseases - 90%
susceptible contacts will get measles.
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Clinical Features - Symptom Timeline

Incubation period 7-21 days between exposure and
rash onset (average 10-14)
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Infectious Period
4 days before — 4 days after rash onset
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Clinical Features - Symptom Timeline

Symptoms start with fever,
cough, coryza, conjunctivitis

(3Cs)
Symptoms
i ) begin
Incubation period 7-21 days between exposure and '_-'-
rash onset (average 10-14) -

4 days before — 4 days after rash onset
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Clinical Features - Symptom Timeline

Maculopapular
rash starts 3to 4
days after
symptom onset

Symptoms
begin Out of
. = Rash Onset isolation
Incubation period 7-21 days between exposure and -
rash onset (average 10-14) - l
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Clinical Features - Symptom Timeline

Maculopapular
rash starts 3to 4
days after
symptom onset

Symptoms
begin Out of
. = Rash Onset isolation
Incubation period 7-21 days between exposure and -
rash onset (average 10-14) - l
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4 days before — 4 days after rash onset
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Measles Skin Findings

* Koplik spots - Tiny punctate white spots may
appear on the buccal mucosa 1 to 2 days before rash
onset.

* Measles rash - [t usually begins three to five days
after symptoms begin - flat red spots that appear at
the hairline and spread downward to the neck, trunk,
arms, legs, and feet.

* Macules may appear pink on light skin and
purple/dark/not seen on dark skin.

 Small papules may also appear on top of the
macules.

* The macules may become joined together as they
spread from the head to the rest of the body




Measles Skin Findings

Massachusetts Dep nt of Public Health | mass.gov/dph



Acute Sequelae of Measles

= Highly contagious, potentially very serious illness

~20% children hospitalized during infection with
measles

Diarrhea (10%)

Pneumonia (1-6%)

Encephalitis (1in 1,000) - can leave the child
with deafness or with intellectual disability.
Death (1-3in 1,000)

In the US, every year in the pre vaccine era - 400
to 500 people died, 48,000 were hospitalized,
and 1,000 suffered encephalitis from measles
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Measles, Mumps, Rubella (MMR) Vaccine

MMR is an attenuated live virus vaccine.

= Routine vaccination schedule
—Dose 1: age 12-15 months
—Dose 2: age 4-6 years

"= One dose of MMR vaccine is 93%
effective against measles.

" Two doses of MMR vaccine are 97%
effective against measles.
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Rapid decrease in incidence of measles cases after

introduction of vaccination

In 2000, measles was
declared eliminated
600000 o from the United States

licensed

Reported Measles Cases in the United States from 1962 - 2023*

| sooee - the absence of

& 400,000 . .

s endemic measles virus
5 oo transmission for at least
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Assessing Measles Outbreak Risk in the United

Measles outbreak risk in the U.S.
depends on two main factors:

)

Declining MMR vaccination
coverage in the U.S.

Global measles activity
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Reported Measles Cases Worldwide (August 2024 - January

2025)

Country Cases*
. Yemen 7,584
. Pakistan 6,661
e e
India** 6,532
Thailand 6,224
Ethiopia 4,596
Romania 4,478
Afghanistan 4,358
Indonesia 3,346
0 (46 countries or 24%) !
1-9 (34 countries or 18%)
10-99 (38 countries or 20%) Kyrgyzstan 2’966
100-999 (41 countries or 21%) hiad
>=1000 (13 countries or 7%)
No datal reported Viet Nam 1'835
Not available o 875 1750 3500 Kilometers
2R . i _ . . - , . . -
\ W, World Health Map production: World Health Organization, 2025. All rights reserved Disclaimer: The boundaries and hames shown and the desighations used on this map do notimply the expression of any opinion whatsoever
\‘A\ b‘:l} Organization Data source: IVB Database on the part of the World Health Organization concerning the legal status of any country, territory, city or area or of its authorities,

or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate border lines
for which there may not yet be full agreement.

Notes: Based on data received 2025-03 - Surveillance data from 2024-08 to 2025-01 - * Countries with highest number of cases for the period - **WHO classifies all suspected measles cases reported from India as measles clinically compatible if
a specimen was not collected as per the algorithm for classification of suspected measles in the WHO VPD Surveillance Standards. Thus numbers might be different between what WHO reports and what India reports.
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Global Measles Deaths

107,500

lives lost to measles worldwide

in 2023, mostly children.

Measles is preventable with
just 2 doses of vaccine.

(&) World Health
|' V@Organization

A Yemeni family with their young daughter, who lost her twin sister to measles.

©UNICEF/U.S.CDC/UN0684493/Hayyan.
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Assessing Measles Outbreak Risk in the United States

@
Person contracted
measles abroad
(imported case)
~70% <1%
~29%
Y
General population, General population, Close-knit and
well-vaccinated community undervaccinated community undervaccinated community

No outbreak Small outbreak ' breal k
1-2 cases 3-10 cases
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https://www.cdc.gov/ncird/whats-new/measles-outbreak-risk-in-us.html

Current Outbreak

As of April 25, 2025, a total of 884 confirmed* measles cases were reported by 30
jurisdictions

0 1-9 10-49 50-99 100-249 250+

US. Cases in 2025 U.S. Hospitalizations in 2025
Total cases n%
11% of cases hospitalized (94 of BB4).
884
Percent of Age Group Hospitalized
A Under 5 years: 20% (53 of 266)
g€ 5-19 years: 7% (22 of 338)
Under 5 Years: 266 {30%] 20+ years: 7% (17 of 261)
5-19 years: 338 (38%) Age unknown: 11% (2 of 19)

204+ years: 261 (30%)
Age unknown: 19 (2%)

U.S. Deaths in 2025

Vaccination Status

Unvaccinated or Unknown: 97% 3
One MMR dose: 1%

Two MMR doses: 2%

There have been 3 confirmed deaths from measlas.
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Measles Cases by Year in the US

2000-Present® 1985-Present®
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Confirmed Measles in MA 2006 — 2025 YTD

Confirmed Measles Cases in MA 2006 -2025YTD as of 4/2/25
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o5 24
20 19

15

10 9

2 2 3 2 3
1 1 1 1 1
Qe - = 1. -
2006 2007 2008 20092010 201120122013 201420152016 2017 201820192020 2021 20222023 2024 2025
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Investigations vs. Confirmed Cases

Measles Investigationsvs. Confirmed Cases
Massachusetts 2006 - 2025 YTD (as of 4/2/25)
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What can clinicians do? Vaccinate!

Every year, unvaccinated
people get measles
while abroad and bring

= Routine MMRvaccination schedule it to the United States. &

—Dose 1: age 12-15 months Stay safe &
D 2. 4-6 healthy when
—bDose 2 age 4-oyears traveling this
summer.

= International travelers and travel to
domestic destinations with active
measles transmission aged = 6 months

’ TRAVELING ABROAD?

—Age 6-11 months: 1 dose prior to PROTECT AGAINST
departure (Will need 2 more doses) MEASLES

(g

—Age =2 12 months: 2 doses prior to
departure, separated by at least 28 days

Open this tool an your
mobile device or
computer, check a few
boxes, and see if you
need a measles vaccine,

CRC qoviMeasies Travel/
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Should we vaccinate 6-month-old children with
an early dose of MMR?

Staying on schedule helps
protect your little one

- o National Infant
“ Immunization Week
Tl April 21-28, 2025
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Should we vaccinate 6-month-old children with

an early dose of MMR?

Only give early dose of MMR to children 6-11
months of age if:

* Traveling to international destinations or

domestic destinations with ongoing measles
transmission

* Livingin areas of the US with active measles V' Staying on schedule helps
transmission as directed by state and local protect your iittie one
public health officials

o National Infant
- “ Immunzation Week

. April 21-28, 2025
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What can clinicians do? Vaccinate!

For adults, presumptive evidence of immunity includes at least one of
the following:

* Written documentation of 1 dose of MMR (except for adults in
settings at high risk for measles transmission)

* Birth before 1957
 Laboratory evidence of immunity (positive IgG)
* Prior laboratory confirmed measles diagnosis

- Adults without evidence of immunity should get at least one dose of
MMR
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What can clinicians do? Vaccinate!

For adults, presumptive evidence of immunity includes at least one of
the following:

* Written documentation of 1 dose of MMR (except for adults in
settings at high risk for measles transmission)

* Birth before 1957
 Laboratory evidence of immunity (positive 1gG)
* Prior laboratory confirmed measles diagnosis

- Adults without evidence of immunity should get at least one dose of
MMR

Two doses are recommended for adults in settings that pose a high
risk for measles transmission:

* Healthcare personnel

* International travelers

* Postsecondary school students

 Contact of someone with severe immunocompromise
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Do adults need additional doses of MMR?

. ‘
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Do adults need additional doses of MMR?

No - history of one dose of measles vaccine for people born after 1957, is sufficient to be
considered protected from measles for most adults, unless in a setting that poses a high risk for
measles transmission (high risk of transmission- two doses recommended, 28 days apart).

e '
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Do adults need additional doses of MMR?

What if they were vaccinated between 1963-1968?

. & ”
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Do adults need additional doses of MMR?

What if they were vaccinated between 1963-1968?

A very small number of people, representing less than 5% of |
Americans, may have received the inactivated measles '
vaccine during childhood, which may not have offered
sufficient protection against the virus. If the inactivated
vaccine was received — should receive one MMR dose.

[
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Do adults need additional doses of MMR?

Unsure of measles immunity?

. & ”
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Do adults need additional doses of MMR?

Unsure of measles immunity? Try to find vaccination
records. If written documentation can not be found, there is
generally no harm in receiving another dose of the MMR
vaccine. Can also test blood to determine whether someone
Is immune, but this is generally not recommended.
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MMR contraindications

« Severe iImmunocompromise (chemotherapy, hematologic
malignancy, long-term immunosuppressive therapy)

* Pregnancy
* Family history suggestive of inherited iImmunodeficiency

* History of severe allergic reaction to MMR (egg allergy Is
not a contraindication)

Massachusetts Department of Public Health | mass.gov/dph



Vaccine and Immunoglobulin - Post exposure

prophylaxis

* Post exposure treatments can prevent or modify measles

MMR should be given within Immunoglobin should be
72 hours of exposure given within 6 days of
exposure
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MMR can cause measles-like rash

e MMR can cause transient measles-like
rash (with or without fever)

* Occurs about 5% of the time
 7-12 days post vaccination

* More likely to occur after 1stdose
* Non-infectious

* |f post-MMR rash occurs and there are no
exposures/travel, i.e. routine
vaccination—> no testing needed

* |f post-MMR rash occurs with history of
possible exposure = testing is needed

MMR reaction (not contagious)
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What can clinicians do? Use clinical, vaccination and

travel history to assess probability of measles

g L

Compatible clinical Vaccination history Travel or exposure
symptoms history in the past 21
days
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What can clinicians do?

Consider measles as a
diagnosis in anyone with
fever (=101°F or 38.3°C)
and a generalized
macuhlopapular rash with = <
cougn, coryza, or o gl —
congunctiv%is who has CONSIDER MEASLES | «¢

re C é n t | y t r a Ve | e d e S p e C i a | |y in patients presenting with febrile rash illness and clinically compatible measles symptoms (cough, coryza, and conjunctivitis)
I

. . Ask patients about recent travel internationally or to domestic venues

1N p daces Wi t h frequented by international travelers, as well as a history of measles in the community.
. de.gov/measles/hep/index.html

ongoing outbreaks and E—

especially if unvaccinated.
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Diagnostic testing for measles

Obtain both a serum sample and a throat swab (or nasopharyngeal swab) from
patients suspected to have measles

Measles RNA by RT-PCR in a respiratory specimen.

* |deally tested within 3 days of rash onset, but positive for up to 10 days after rash
onset.

* Much higher sensitivity and specificity than serology
Detection of measles-specific IgM antibody in serum.
* Detected 3 days after rash onset through up to 8 weeks

* False positives can occur

Testing is done at the MA SPHL
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Measles Control Takes Collaboration - Reporting to

DPH

Local Boards of Health — School Nurses — Childcare — Hospitals — Providers — Labs

Contact an Epidemiologist 24/7 at 617-983-6800

Report suspected and confirmed cases of measles!
* Notify patient of diagnosis/suspected diagnosis
* Provide key information to the LBOH/DPH to complete investigation

Early involvement of public health departments can help prevent measles outbreaks.

Public health departments:
Help advise on the need for testing and on appropriate routing for specimens

Advise on control measures:

* |solate patient if still infectious

* Educate patient about protecting their family and close contacts
* Inform patient that the LBOH/DPH may be calling

* Assist with notification, vaccine/vaccine recommendations

* Exclude susceptible individuals (staff, students, etc.)

Massachusetts Department of Public Health | mass.gov/dph MCAAP April 2025 40




Control in clinical spaces

PROJECT e
@ FIRSTLUMNE | «#

Consider measles in any patient presenting with a febrile rash ilness, especially
Think Measles

[ unvaccinated for measles 1 traveled internationally FIRUTEFE8E E TS

Interim Infection Prevention and Control
Recommendations for Measles in Healthcare Settings

Updated July 2019

https://www.cdc.gov/infectioncontrol/pdf/guidelines/Measles-Interim-IC-
Recs-H.pdf
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https://downloads.aap.org/AAP/PDF/ThinkMeasles-final.pdf
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« CDC HAN Adyvisory

Expanding Measles Outbreak in the
United States and Guidance for the
Upcoming Travel Season
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Thank you!

Questions

My email: angela.g.fowler@mass.gov

24/7 Epidemiology/disease reporting line 617-983-6800
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