
Measles:
Return of vaccine preventable 

disease
Jana Shaw MD, MPH, MSc, FPIDS

June 2019
Health Link SUNY Upstate Medical University,

Syracuse, NY



Financial Disclosures

• No relevant conflicts



Objectives

• 1. Describe burden of measles in the US 

• 2. Explain reasons for vaccine refusal 

• 3. Identify strategies to deal with measles 
outbreaks

• 4. Describe the impact of immunization laws 
on vaccination coverage and exemptions 



Measles Cases in the US
2010-2019

https://www.cdc.gov/measles/cases-outbreaks.html

https://www.cdc.gov/measles/cases-outbreaks.html


US Measles Outbreaks 2019

• Measles outbreaks (defined as 3 or more cases) are currently 
ongoing in 2019 in the following jurisdictions:

• New York State, Rockland County  
• New York City  
• California, Butte County 
• California, LA County 
• California, Sacramento County 
• Pennsylvania   
• Washington   
• These outbreaks are linked to travelers who brought measles back 

from other countries such as Israel, Ukraine, and the Philippines, 
where large measles outbreaks are occurring.

http://rocklandgov.com/departments/health/measles-information/
https://www1.nyc.gov/site/doh/health/health-topics/measles.page
https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/Immunization/measles.aspx
https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/Immunization/measles.aspx
https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/Immunization/measles.aspx
https://www.health.pa.gov/Pages/default.aspx
https://www.doh.wa.gov/YouandYourFamily/IllnessandDisease/Measles/Measles2019


Immunization status of measles cases 
in the US

• Disneyland outbreak 
2014-2015
• 49 (45%) were 

unvaccinated (67% 
intentionally 
unvaccinated) 

• 47 (43%) had 
unknown or 
undocumented 
vaccination status

• Among the 84 
patients with 
known 
hospitalization 
status, 17 (20%) 
were hospitalized.

https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6406a5.htm

https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6406a5.htm


Monthly distribution and classification of measles cases, 
January 2017– February 2019, WHO European Region

https://www.who.int/csr/don/06-may-2019-measles-euro/en/

https://www.who.int/csr/don/06-may-2019-measles-euro/en/


Measles – European Region

• As of 28 March 2019, the WHO European Region 
reported a total of 83 540 measles cases and 74 related 
deaths for 2018. 

• In 2018, eight countries reported over 2 000 cases each 
including Ukraine (n= 53 218), Serbia (n=5 076), Israel 
(3 140), France (n=2 913), Italy, (n=2 686), Russian 
Federation (n=2 256), Georgia (n=2 203) and Greece 
(n=2 193).

• Most cases are occurring in unvaccinated or under-
vaccinated individuals.

• https://www.who.int/csr/don/06-may-2019-measles-
euro/en/

https://www.who.int/csr/don/06-may-2019-measles-euro/en/


https://www.who.int/emergencies/ten-threats-to-global-health-in-2019

1. Climate change and 
Pollution

2. Non-communicable 
diseases

3. Global pandemic 
influenza

4. Fragile and vulnerable 
settings

5. Antimicrobial 
resistance

6. Ebola and high-threat 
pathogens

7. Weak primary health 
care

8. Vaccine hesitancy
9. Dengue
10. HIV

https://www.who.int/emergencies/ten-threats-to-global-health-in-2019


Measles: Clinical Features

• Acute viral respiratory illness. 
• Prodromes: fever and malaise, cough, coryza, and 

conjunctivitis -the three “C”s -, a pathognomonic 
enanthema (Koplik spots). 

• Maculopapular rash -The rash spreads from the 
head to the trunk to the lower extremities.

• Patients are considered to be contagious from 4 
days before to 4 days after the rash appears. 

• Immunocompromised patients may not develop 
the rash.

https://www.cdc.gov/measles/hcp/index.html

https://www.cdc.gov/measles/hcp/index.html




Complications of Measles
-30% of reported measles cases have one or more complications. 
-Complications of measles are most common among children younger than 5 
years of age and adults 20 years of age and older.

https://www.cdc.gov/measles/symptoms/complications.html
https://www.cdc.gov/vaccines/pubs/pinkbook/meas.html

https://www.cdc.gov/measles/symptoms/complications.html
https://www.cdc.gov/vaccines/pubs/pinkbook/meas.html




https://www.nature.com/articles/s41467-018-07515-0.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4823017/pdf/nihms773022.pdf

Measles virus causes immune memory 
loss for up to 2 to 3 years after 

infection

https://www.nature.com/articles/s41467-018-07515-0.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4823017/pdf/nihms773022.pdf


Transmission of Measles

• Measles is a highly contagious virus that lives in the nose and throat 
mucus of an infected person and spreads via large respiratory droplets. 

• 90% of the people close to that person who are not immune will also 
become infected.

• If other people breathe the contaminated air or touch the infected 
surface, then touch their eyes, noses, or mouths, they can become 
infected.

• Airborne transmission via aerosolized droplet nuclei has been 
documented in closed areas for up to 2 hours after a person with measles 
occupied the area. 

• Infected people can spread measles to others from four days before 
through four days after the rash appears.

• Measles is a disease of humans; measles virus is not spread by any other 
animal species.

https://www.cdc.gov/measles/transmission.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fmeasles%2Fabout%2Ftransmission.html
https://www.cdc.gov/vaccines/pubs/pinkbook/meas.html

https://www.cdc.gov/measles/transmission.html?CDC_AA_refVal=https://www.cdc.gov/measles/about/transmission.html
https://www.cdc.gov/vaccines/pubs/pinkbook/meas.html


Measles Vaccine

• In 1954, John F. Enders and Dr. Thomas C. Peebles 
isolated the measles virus. 

• In 1963, John Enders and colleagues licensed measles 
vaccine in the United States. 

• In 1968, an improved and even weaker measles 
vaccine, was developed by Maurice Hilleman and 
colleagues, began to be distributed. 

• Edmonston-Enders strain vaccine has been the only 
measles vaccine used in the United States since 1968.

• Measles vaccine is usually combined with mumps and 
rubella (MMR), or combined with mumps, rubella and 
varicella (MMRV). 

https://www.cdc.gov/measles/about/history.html

https://www.cdc.gov/vaccines/hcp/vis/vis-statements/mmr.html
https://www.cdc.gov/vaccinesafety/vaccines/mmrv-vaccine.html
https://www.cdc.gov/measles/about/history.html


History

• Average of 549,000 measles cases , 48,000 people 
were hospitalized from measles and 1,000 people 
developed chronic disability from acute encephalitis 
caused by measles annually and 495 measles deaths 
were reported annually in the United States. 

• In 2000, measles was declared eliminated from the 
United States. 

• Since 2000, the annual number of cases has ranged 
from a low of 37 in 2004 to a high of 1022 as of June 6, 
2019, and continues to climb.

• The majority of cases have been among people who 
are not vaccinated against measles. 

https://www.cdc.gov/measles/cases-outbreaks.html

https://www.cdc.gov/measles/cases-outbreaks.html


Measles 
Secular Trends 
• Following licensure of vaccine the 
incidence of measles decreased by 
more than 95%.

•From 1985 through 1988, 42% of 
cases occurred in persons who were 
vaccinated on or after their first 
birthday  a second dose 
recommended.

• The most important cause of the 
measles resurgence of 1989–1991 was 
low vaccination coverage (only 50% of 
children had been vaccinated against 
measles by their second birthday

https://www.cdc.gov/vaccines/pubs/pinkbook/meas.html

https://www.cdc.gov/vaccines/pubs/pinkbook/meas.html


https://www.directrelief.org/2019/06/measles-us-cdc-elimination-status/

https://www.directrelief.org/2019/06/measles-us-cdc-elimination-status/


Responding to Measles Outbreaks

• Prompt recognition, reporting, and investigation 
of measles is important to limit the spread 

• Public health response includes 
– vaccination
– quarantine of susceptible contacts without 

presumptive evidence of immunity. 
– Laboratory confirmation is essential for all measles 

outbreaks.

• State and local health departments have the lead 
in investigating measles cases and outbreaks

• It is expensive 



Consequences of VPDs 
Outbreaks

• Unnecessary suffering and harm

• Direct monetary cost to:

– Individual

– Family member 

– Health insurer

– Public purse

D.Rubinstein Reiss: www.skeptical raptor.com

http://www.skeptical/


Outbreak Cost to Public Health

• Preventing additional exposures

• Tracking down those at risk

• Identification of additional cases

• Arrange for diagnostic testing

• Cost of treatment and preventive measures

• Other



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

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


Vaccine safety and discomfort -most common 
reasons for delaying vaccines

https://pediatrics.aappublications.org/content/pediatrics/138/3/e20162127.full.pdf

https://pediatrics.aappublications.org/content/pediatrics/138/3/e20162127.full.pdf


Serious Side Effects To Vaccines Are Rare

• Vaccines are one of the best monitored 
biologicals

• Primarily allergic reactions/anaphylaxis 

– 1 in 100,000 - 1,000,000 vaccinees

• Thrombocytopenia after MMR 

– 1 in 40,000 vaccinees

• Intussusception after rotavirus 

– 1 in 20,000 to 1 in 100,000 vaccinees

• Febrile seizures after MMRV 

– 8 in 10,000 vaccinees

https://injuryfacts.nsc.org/all-injuries/preventable-death-overview/odds-of-dying/

https://injuryfacts.nsc.org/all-injuries/preventable-death-overview/odds-of-dying/


Vaccine 
development



Vaccine 
schedule



Vaccine 
safety 

monitoring



http://www.ncsl.org/research/health/school-immunization-exemption-state-laws.aspx

STATES WITH RELIGIOUS AND PHILOSOPHICAL EXEMPTIONS 
FROM SCHOOL IMMUNIZATION REQUIREMENTS

1/30/2019

http://www.ncsl.org/research/health/school-immunization-exemption-state-laws.aspx




New York State: County Religious Exemption Rates in 
NYS Schools in 2000 and 2010 

State mean exemption rate 
in 2000=0.23%

State mean exemption rate 
in 2010=0.45%
2016-17=1.0%
2017-18=1.1%

.
https://www.cdc.gov/mmwr/volumes/67/wr/mm6740a4.htm

https://www.cdc.gov/mmwr/volumes/67/wr/mm6740a4.htm


The right to refuse vaccines is 
disproportionately exercised by affluent parents

McNutt LA, Desemone C, DeNicola E, El Chebib H, Nadeau JA, Bednarczyk JA, Shaw J. Vaccine 2016;34(14):1733-8. 



Vaccination Rates at New York Schools
2013-14

Exemptors are geographically clustered

http://rochester.nydatabases.com/database/vaccination-rates-new-york-schools

http://rochester.nydatabases.com/database/vaccination-rates-new-york-schools


Geographical Clustering Among “Exemptors”

• Non-medical exemptions tend to be geographically clustered
• State-level data may obscure refusal rates that are much higher 

in individual communities
• Social clustering of exemptions increases the risk of disease 

outbreaks (Indiana, Brooklyn, NY, Texas measles outbreaks, CA , 
measles pertussis)

• Reasons for geographical clustering are unclear 

Am J Epidemiol 2008;168:1389-1396



Religious exemption rates from school immunizations in 
New York State schools between 2003 through 2012 



(J Pediatr 2014;165:129-33).



Highlight community interests and 
benefits to Public Health

• The benefits of vaccines extend beyond individual who 
is vaccinated

• Unvaccinated children pose risk to others:

– Risk to other unvaccinated children

– Risk to vaccinated individuals who remain 
susceptible to the VPDs

– Risk to children who cannot be vaccinated

– Cost to vaccinated who contract VPD

• “Free riders” place their family interest ahead of their 
civic responsibility



Build trust with hesitant parents

• Providers remain an important and influential source of vaccine 
information, with 85% of parents identifying healthcare personnel as 1 of 
the 3 most important sources of vaccine information.

• Nearly 40% of vaccine-hesitant parents changed their mind after having
talked with their child’s provider.

• Build and strengthen trust with parents who remain hesitant
• Connect on a personal level, embrace their fears of harm as genuine  and 

foster communication 
• Develop creative and thoughtful approaches to building genuine trust and 

respect among providers, authorities, and parents.
• Research into interventions that could lead parents to accept vaccinations 
• Develop innovative vaccination messages targeted to parents with a 

variety of vaccination sentiments are urgently needed.

1. Shaw J, Long SS. Public Discourse on Measles, A Shot in the Arm for Vaccination. J Pediatr 2015;167(2):477–480;  2. 
Kennedy A, LaVail K, Nowak G, Basket M, Landry S. Confidence about vaccines in the United States: understanding 
parents’ perceptions. Health Aff 2011;30:1151-9.
3.Gust DA, Darling N, Kennedy A, Schwartz B. Parents with doubts about vaccines: which vaccines and reasons why. 

Pediatrics 2008;122:718-25.



• New York Gov. Andrew Cuomo signed a bill on June 13,2019
• "The science is crystal clear: Vaccines are safe, effective and 

the best way to keep our children safe," Cuomo said after 
signing the bill. "While I understand and respect freedom of 
religion, our first job is to protect the public health and by 
signing this measure into law, we will help prevent further 
transmissions and stop this outbreak right in its tracks."

• "We are facing an unprecedented public health crisis," said 
Sen. Brad Hoylman, the legislation's sponsor. "The atrocious 
peddlers of junk science and fraudulent medicine who we 
know as anti-vaxxers have spent years sowing unwarranted 
doubt and fear, but it is time for legislators to confront 
them head-on."

https://www.npr.org/2019/06/13/732501865/new-york-advances-bill-ending-
religious-exemptions-for-vaccines-amid-health-cris

https://nyassembly.gov/leg/?default_fld=&leg_video=&bn=A02371&term=2019&Summary=Y&Actions=Y&Committee&nbspVotes=Y&Floor&nbspVotes=Y&Memo=Y&Text=Y
https://www.governor.ny.gov/news/governor-cuomo-signs-legislation-removing-non-medical-exemptions-school-vaccination
https://www.npr.org/2019/06/13/732501865/new-york-advances-bill-ending-religious-exemptions-for-vaccines-amid-health-cris
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From: Change in Medical Exemptions From Immunization in California After Elimination of Personal Belief 

Exemptions

JAMA. 2017;318(9):863-864. doi:10.1001/jama.2017.9242

County-Level Change in the Percentage of Incoming Kindergarteners With a Medical Exemption From 2015 to 2016Two counties 

were not included in the analysis due to data censoring.

Figure Legend: 
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