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Learning Objectives

Discuss the natural history of 

measles.

Review available measles 

vaccines and vaccine 

coverage.

Review measles infections in 

the U.S.

Delineate next steps
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PleaseNote…

● I am going to use brand names at 

times but this is not an 

endorsement of any particular 

product--it will just make it easier 

to communicate.

● I am relying on scientific 

principles. These immunizations 

are worthwhile. They are safe 

and effective and they save lives 

and decrease the risk of human 

suffering.



Natural History
of Measles



Measles infection timeline

Day 0--exposure to measles in a susceptible 

person

● Measles is highly contagious---90% of 

non-immune persons exposed will 

become infected with the measles

● Measles is spread through the air when a 

person who is infected coughs or 

sneezes.

● Measles stays in the air for up to 2 hours 

after the infected person has left the area



Day 7 to 14 – FIRST SYMPTOMS
● High fever, may spike above 104°F

● Cough

● Rhinorrhea (Coryza)

● Red, watery eyes (Conjunctivitis)

THE 3 C’S OF MEASLES

At the point, the person with 

measles has already been 

contagious for at least 1-2 days



2-3 Days after first symptoms(Day 9-17)

Koplik Spots appear

● tiny white spots inside the 

mouth

“Grains of salt” with a red halo



3-5 days after first symptoms (Day 10 to 19)

Rash begins

● flat red spots that start at the hairline then spread down face to neck->torso->arms and legs-> feet

Rash may develop papules and 
spots may coalesce as it spreads.

As the rash spreads, fever spikes 

will likely continue.

Rash is not usually itchy.

Contagious period continues for 4 
days after rash onset.

Persons with immunodeficiency may not get a rash
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Measles



Rash tends to fade in same 

order that it appeared 

about a week after it 

started. It can cause 

desquamation to the skin 

as it resolves.



Complications of measles

CONDITION OCCURRENCE

ear infections 1 in 10

diarrhea <1 in 10

hospitalization 1 in 5

pneumonia 1 in 20 children, most common cause of 

death in measles

encephalitis 1 in 1000, can lead to loss of hearing and 

intellectual disability

death 1-3 in 1000

Risks of complications are 

higher in certain persons

● Children < 5 years

● Adults > 20 years

● Pregnant persons
● People with 

immunocompromising 

conditions



There is more

● Measles infection during pregnancy can trigger premature birth and low birth weight in infant

● SSPE (subacute sclerosing panencephalitis) is a rare but deadly consequence of measles 

infections

➔ Causes brain inflammation that can linger for years, death in 1-3 years

➔ More common in children infected before age 2 years

➔ During outbreak in 1989-1991, risk of SSPE was 7 to 11 per 100,000 person with measles

➔ SSPE has 4 stages and there is no cure

I--personality 

changes, depression, 

fever, can last up to 6 

months

II-muscle spasms, 

dementia, loss of 

vision, seizures

III-jerky movement 

turn to writhing 

movements and 

rigidity, complications 

can trigger death

IV-Respiratory rate, 

heart rate, blood 

pressure are 

impacted, coma, 

death



Still more

Measles virus triggers immune 

amnesia--this places the 

individual at increased risk for 

severe complications from other 

infections for months to years after 

measles.

➔ Leads to blunted response to

other infections and increase

risk of mortality.

➔ Increased susceptibility to 

infections that were previously 

encountered, including VPD.

● There is no cure for measles.

● Treatment is mostly supportive care.
● Ribavirin-special use
● Antibiotics would only be used for secondary 

bacterial infections

● Vitamin A--given QD X 2 days
○ Does not prevent measles infections and is not a 

substitute for vaccination
○ Supplementation will help when a person has 

vitamin A deficiency; WHO recommends 

supplementation in all countries

○ Should only be used under physician’s 

supervision

○ Toxicity is an issue with overuse-->liver 

damage, harmful to bones, nervous system, and 

skin; birth defects when taken in large doses 

during pregnancy



https://www.cdc.gov/

measles/downloads/

measles-factsheet-s

eek-care-508.pdf

Patient Handout
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Review of 
measles 
infections in 
the U.S
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Measles had been eliminated in the U.S. in 2000
● 1912, measles becomes a nationally notifiable illness, i.e. labs and clinicians must 

report all measles infections

○ In the first decade of reporting, there were around 6,000 people who died with 

measles each year.

○ By the 1950’s

■ 3-4 million were infected each year with measles.

■ 400-500 people died with measles each year.
■ 48,000 people estimated to be hospitalized with measles each year.

■ 1,000 people suffered from encephalitis from measles each year.
● Measles vaccine introduced to U.S. in 1963, updated in 1968

● Measles declared eliminated from the U.S. in 2000

○ Means that infection was not spreading from person to person in the U.S. but 

outbreaks were the results of persons getting measles outside of the country and 

returning to the U.S.
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From the World Health Organization:

“A minor setback for the success of the

measles vaccination programme occurred in 

1998, when a fraudulent research paper was 

published in ‘The Lancet’, asserting a link 

between the MMR vaccine and autism without 

any robust scientific evidence.

The influence of this paper, along with

systemic misinformation by anti-vaccination 

groups in high-income countries, resulted in a 

drop in vaccination rates, below the level 

required for community protection, which 

caused a resurgence in measles cases in 

England and Wales, as well as parts of the USA 

and Canada.

In 2010 the British General Medical Council 

ruled that the study’s lead author engaged in 

misconduct. The paper was formally retracted 

by ‘The Lancet’, and its author was banned 

from practising medicine.”



CDC Data: Measles Case as of 5/9/25
● 1001 people confirmed with measles

● People living 30 states in the United 

States

● 13% of people identified with measles 

have been hospitalized

● 3 people with measles have died 

(include 2 school-aged children)

● 96% of these people who have been 

identified with measles were on 

unvaccinated or had unknown 

vaccination status
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Measles 
Vaccines

in the U.S.



Measles Vaccination

1963

Live,attenuated virus vaccine 

(Edmonston B)

and an inactivated vaccine 

licensed in U.S.

1967- the inactivated vaccine 

was inferior to the live, 

attenuated vaccine and was 

withdrawn from the market

1968-New live,attenuated virus 

vaccine (Edmonston-Enders) 

licensed, causes less side 

effects; old version withdrawn in 

1975

1971

Combination measles, 

mumps, and rubella 

vaccine licensed in U.S.

2005

Combination measles, 

mumps, rubella, and 

varicella vaccine licensed in 

US

1989

Outbreaks in students lead 

to recommendation for 2 

doses of MMR

Maurice Hilleman (1919–2005)



MeaslesVaccination
Best way to fight measles infections is prevention

● Lyophilized antigen component

mixed with sterile water diluent

component, 0.5 ml dose

● MMR is stored in refrigerator, do 

not freeze, once reconstituted can 

be stored in fridge for up to 8 

hours

● MMRV lyophilized component is 

stored in freezer and must be used 

with 30 minutes of reconstitution

● Recommended not to use MMRV 

for children under age 4 years

● Maximum age for MMRV is 12 

years
27



Measles Vaccination
● Routine schedule is 2 doses

-1st dose at 12 -15 months

-2nd dose at 4-6 years

● Catch up for all children up to 18 years

● Special circumstances

-May give 2nd dose 4 weeks after 1st dose (MMRV is 3 months)

-May use down to age 6 months for travelers but does not count for 2-dose series

● For unvaccinated adults, recommended to get one dose of MMR if born after 1957

● For unvaccinated adults, 2 doses if post-HS education, household contacts of 

immunocompromised persons

Efficacy after dose one is 93%, after dose two it is 97%. Second dose is not a booster but meant to

help with primary dose failure. Expect lifelong immunity.



Measles Vaccination Contraindications
and Precautions
Measles Vaccine Contraindications

● Contraindication

○ Severe allergic reaction to vaccine component or 

following a prior dose (neomycin, gelatin)

○ Severe immunocompromise

○ Systemic high-dose corticosteroid therapy for 14 

days or more

○ HIV infection, regardless of immunocompetence 

status*

○ Family history of congenital or hereditary 

immunodeficiency in first-degree relatives

○ Pregnancy

*MMRV only

● Precaution

Measles Vaccine Precautions

○ Moderate or severe acute illness

○ Alpha-gal allergy (consult with physician)

○ Receipt of antibody-containing blood products (wait 

3 to 11 months to vaccinate)

○ History of thrombocytopenic purpura or 

thrombocytopenia

○ Need for tuberculin skin testing or 

interferon-gamma release assay testing

○ Simultaneous use of aspirin or aspirin-containing 

products*

○ Personal or family history of seizures of any 

etiology*

○ Receipt of specific antiviral drugs 24 hours before 

vaccination*

*MMRV only



Side effects of measles vaccines

❖ 5% to 15% of recipients develop a temperature of 103°F (39.4°C) or higher, often 7 to 12 

days after vaccination and lasts 1 or 2 days.

❖ Very small risk of febrile seizures; about one case for every 3,000 to 4,000 doses of MMR 

vaccine administered, about 6 to 14 days after vaccination, no long-term sequelae. 

Increased risk for children children with a personal or family history of febrile seizures or 

family history of epilepsy. Some increased risk with MMRV

❖ 5% of recipients a transient rash, usually appearing 7 to 10 days after vaccination.

❖ Rare allergic reactions anaphylaxis occurs in 1.8 to 14.4 cases per million doses.

❖ 25% of adult women develop joint pain.

❖ Uncommon, transient lymphadenopathy and parotitis.

❖ Rare, low platelets within 2 months of MMR vaccine, risk higher in persons with ITP

NO RISK OF INFLAMMATORY BOWEL DISEASE! 

NO RISK OF AUTISM!



Disease vs Immunization-measles

Clinical symptoms/disease Wild Virus Infection in U.S. Vaccine side effect

Highest number of cases 894,134 in US in 1941 N/A

Transmission rate to susceptible hosts 90% none

Rate of death 2 in 1000 cases 397 cases reported to VAERS

Risk of encephalitis 1 in 1000 cases 1 in 3,000,000 vaccine recipients

Risk of pneumonia 1 in 20 cases 2 in 1,000,000 vaccine recipients

Risk of anaphylaxis N/A 0.65 in 1,000,000 vaccine recipients

Source: Spencer JP,Trondsen Pawlowski RH, Thomas S. Vaccine Adverse Events: Separating Myth from Reality. Am Fam Physician. 2017 Jun 

15;95(12):786-794. PMID: 28671426.
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MMR Coverage for 

kindergarteners in 

2023-2024 school year.

Source: CDC

Herd immunity 

requires 

vaccine rates 

of 95% or 

more



MMR coverage in
Wisconsin
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What are the 
next steps we 
need to take?



Measles here to stay?
● Modeling study

● Table. Epidemiological Model 

Inputs, Vaccination, and Clinical 

Complications for

Vaccine-Eliminated Infectious 

Diseases

● Assumed measles vaccine efficacy 

100%

Source:Kiang MV, Bubar KM, Maldonado Y, Hotez PJ, Lo NC. Modeling Reemergence of Vaccine-Eliminated Infectious 

Diseases Under Declining Vaccination in the US. JAMA. Published online April 24, 2025. doi:10.1001/jama.2025.6495

Parameters used in modeling

At current immunization rates,

measles may become endemic

again in the U.S.



Modeling results over the next 25 years
● Using current state-specific coverage rates of 88-96%, over the next 25 years 

851,300 persons with measles (381,300 to 1.3 million)

851 persons with post-measles neurologic complications (372-1270) 

170,200 persons requiring hospitalization (76,200-250,000)

2,500 deaths from measles (1130-3760)

Model state Change coverage Persons with measles 95% Uncertainty Interval

Current state 88-96% ---------------------------------- 851,300 381,300 to 1.3 million

Increase measles vaccine +5% over 25 years 5,800 3,100 to 19,400

Increase measles vaccine +10% over 25 years 2,700 2,200-3,400

Decrease measles vaccine --10% over 25 years 11.1 million 10.1 to 12.1 million

Decrease measles vaccine --25% over 25 years 26.9 million 25.5 to 28.1 million



“Akeyfinding is that, under current

vaccination levels, measles may

be likely toreturn toendemic

levels within the next20 years,

driven bystates with routine

vaccination coverage below

historical levels and below the

threshold needed tomaintain 

elimination of transmission.”

Measles had been eliminated from the U.S. in 2000



What we need to do

● Be aware of measles signs and 

symptoms

● Set up a plan for infection 

control

● Be ready for proper testing for 

suspected measles

● Encourage measles 

vaccination for all eligible 

children and adults



Infection Control
● Be vigilant for patients with potential measles

● Ideally person notifies clinic/hospital prior to arrival

● Patient and family wear masks, clinician wears N95

● Isolate person in airborne infection isolation room 

(AKA negative pressure room)

● If not available then use private room with door 

closed

● Immediately notify local public health department 

dhs.wisconsin.gov/lh-depts/index.htm

● Instruct patient to isolate at home through Day 4 with 

first day of rash being Day 0



For Local Health Departments
Measles is a Wisconsin Disease Surveillance Category I disease

Report it right away to the patient’s local public health department. Call as soon as you identify a 

confirmed or suspected case. The health department then notifies the state epidemiologist.

Within 24 hours, submit a case report through one of the following:

● Wisconsin Electronic Disease Surveillance System (WEDSS)

https://ct.wedss.wisconsin.gov/WEDSS/pages/login/login.aspx

● Mail or fax—Acute and Communicable Disease Case Report, F44151 (Word)

Read more about required disease reporting in Wisconsin. 

https://www.dhs.wisconsin.gov/disease/reporting.htm

http://www.dhs.wisconsin.gov/disease/reporting.htm


Definition of Immunity for Measles

➢ Born before 1957, except for HCW

➢ HCW, regardless of age, 2 doses of

MMR

➢ Documentation of 2 doses of MMR

➢ Laboratory evidence of immunity or

disease (clinical diagnosis does not

count)



Workflow for HCW exposed to measles
● Exposure is defined by spending any time with a person with measles and includes up to 2 hours

after they vacated the space.
● If immune to measles

• No work restrictions but monitor for Day 5 through Day 21 after exposure

● If not immune to measles
Provide prophylaxis per CDC

• Exclude from work for Day 5 through Day 21 after exposure, regardless of 
prophylaxis

● If only one dose of MMR prior to exposure
• No restriction but monitor for Day 5 through Day 21 after exposure, get 2nd MMR

● If you have measles and are immunocompetent 
Exclude from work for 4 days after rash appears

● If you have measles and are immunocompromised 
Exclude from work for duration of illness



Post Exposure Prophylaxis for Persons 
who are Nonimmune
MMR Vaccine Criteria

1. Can be used within 72 hours of exposure

2. For persons 12 months and older if not 

immune but can consider use in children 

6 months through 11 months

3. Not for use in pregnancy

4. Preferred to IG if not contraindicated

Immunoglobulin Criteria (IGIM and IGIV)

1. Can be used within 6 days of exposure

2. Not recommended for someone 12 months

and older who has received MMR in the

past after 1st birthday unless they

are several immunocompromised

3. Should be used in infants, pregnant 

persons, severely immunodeficient 

persons without evidence of immunity

4. If not contraindicated, catch-up persons 

with MMR at least 6 months after IGIM or 

8 months after IGIV
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dThe quarantine period is 21 days after the last exposure; most health departments 

would extend the monitoring period to 28 days if IG is administered as PEP because IG 

can prolong the incubation period. Decisions on whether exposed persons who

received IG as PEP appropriately (ie, within 6-day window) should return to settings 

such as child care, school, or work (ie, not be quarantined) should include

consideration of the immune status and intensity of contacts in the setting and

presence of high-risk individuals. These persons should be excluded from health care 

settings.



Laboratory Testing for Measles

Testing for infection
● Get NP and throat swab for 

measles PCR

-Ideally within 3 days of illness

-No later than 10 days after 

rash onset

-Use synthetic swab

-both swabs in VTM

● Get Serum IgG and IgM

-if both negative and tested 

within 72 hours of rash onset, 

consider testing a 2nd time

Testing for immunity
● Check Serum IgG only

● Do not do NP/OP swabs in 

asymptomatic contacts--there 

are NOT asymptomatic carriers 

of measles



Wisconsin State Lab of 
Hygiene



What about measles during pregnancy?
● If not immune to measles, then provide one-time 400-mg/kg dose of immune globulin IV 

(IVIG) within 6 days of exposure.

● Vitamin A supplementation is contraindicated in pregnancy

● Defer vaccination until postpartum

● May breastfeed with measles but wear a mask and limit skin to skin x 3 days, consider 

pumping

● MMR vaccination is safe for breastfeeding people. Breastfeeding does not interfere with 

immunity, and the vaccine is not transmitted through breast milk.

Guidance from the Society for 

Maternal-Fetal Medicine 
(SMFM)



Overview of Measles Control Plan
● Be prepared if someone with measles walks into your clinic 

Educate yourself on the natural history of measles

Contagious period is 4 days before and 4 days after rash onset 

Be prepared with infection control

Develop triage protocols to consider treating outside of clinic space 

Notify local health department immediately (don’t wait for results) 

Testing

Treatment

● Promote immunizations

Attend IMWI Spring Conference

Attend IMWI webinars on Vaccine Hesitancy with Dr. Naik on June 17th 

Distribute immunization promotion materials for clinics

Develop scripting for staff and clinicians

Practice immunization promotion and address immunization hesitancy--DON’T 

OFFER IMMUNIZATIONS, RECOMMEND THEM!



Patient Handout

https://www.cdc.gov/measles/

downloads/measles-factsheet

-outbreak-508.pdf

http://www.cdc.gov/measles/


References for data and pictures
● cdc.gov/measles

● cdc.gov/pinkbook/hcp/table-of-contents/chapter-13-measles.html

● publications.aap.org/redbook/resources/15187

● publications.aap.org/redbook/book/755/chapter/14079321/Measles

● aap.org/en/news-room/campaigns-and-toolkits/measles-toolkit/

● vaccinateyourfamily.org/vaccines-diseases/#measles

● immunize.org/clinical/image-library/measles/

● immunize.org/official-guidance/fda/pkg-inserts/

● dhs.wisconsin.gov/immunization/measles.htm

● who.int/news-room/spotlight/history-of-vaccination/history-of-measles-vaccination

● highriskpregnancyinfo.org/measles
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