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2019 – a huge measles year
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Reported Measles, Michigan,  1991-2019 (as of 9/10/2019)

• 46 cases in MI in 2019 to date
• Last time we had as many 

cases was 1991 (28 years ago)





“Warning for travelers 
to Europe…   

MEASLES”

Sign  at Mexico City’s 
Benito Juarez 

International Airport,
Spring 2019



World measles 
situation 2019

• Multiple large outbreak areas and hot-
spots

• Resurging incidence globally

• UK and at least 3 other European 
countries have recently lost of Measles 
Elimination status

• Domestic outbreaks can occur when 
travelers contract measles outside U.S. 
and then transmit infection to 
unvaccinated persons they expose in 
U.S.



Measles case distribution by month and 
WHO Region (2015-2019)
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What’s going 
on?

This Photo by Unknown Author is licensed under CC BY-SA

http://www.madboxpc.com/review-lynnfield-intel-core-i7-870-860-y-core-i5-750/2/
https://creativecommons.org/licenses/by-sa/3.0/


2019 measles situation

• Does not represent a failure of measles vaccine in any way.
• Vaccine continues to work great

• Rather, this is a failure to vaccinate and a failure to utilize measles 
vaccine to its potential



Brief review: measles 
disease

• Highly-contagious respiratory disease 
caused by a virus

• High fever, cough, coryza, conjunctivitis

• Red, raised rash later appears on 
head/face, then progresses to full body 
rash, becomes blotchy, lasts several days



2 studies published last week, in Science and Science Immunology:

• Illustrate how measles virus causes long-term damage to immune system

• Measles virus infection creates a form of “immune amnesia”

• Can leave children at increased risk of illness from other diseases for years



Measles transmission

• Measles is highly contagious and easily spread!

• Airborne transmission from respiratory secretions 
(coughing/sneezing)

• Attack rate of 90% in susceptible household contacts

• In a susceptible population, one person with measles on average will 
give it to 16-18 people





Reasons for less than 100% immune 
individuals

• Biological failure:  some people (immune systems) fail to respond

• Programmatic failures:

• “Spoiled” vaccine 

• storage/handling issues

• Vaccine administration errors 

• wrong route, wrong dose, wrong schedule, etc

• Non-vaccinators:

• Medical contra-indication

• Religious or personal belief exemptors (waivers)



Herd immunity (community immunity) 
concepts
• The overall population has protection when a sufficient proportion (%) of 

the members is immune to a disease, 

• Thus, even persons without immunity get protection because disease has 
less opportunity to be spread in the community.

• We depend on herd immunity to protect those who can’t be vaccinated 
• infants too young to get vaccine
• persons with immune deficiency disorders or cancer

• The community -- the public’s health  -- benefits from this.



Herd immunity with respect to measles

• Because measles is so contagious, must have very high level of 
population immunity to prevent spread and outbreaks

• Threshold level of community/herd immunity for measles needs to be 
at least 95% to prevent outbreaks

• With measles, very little “wiggle room”



Pool of susceptibles

• Over time the reservoir, or pool, of susceptible persons accumulates 
and grows bigger

• “fuel for the fire”

• Increases the risk of measles outbreaks



Pool of susceptibles accumulates, grows

• Michigan: ~110,000 children born per year

• Assume 98% get MMR; so 2% or 2,200 do not

• 2,200 susceptible each year

• Over 20 years (1999-2018):  20 x 2,200 =  44,000 susceptible to 
measles



>



Pockets: concentrated geographic 
areas of low vaccination rates (lots of 
susceptibles)

• Like-minded vaccine avoiders tend to 
congregate together (“birds of a 
feather…”)

• Geographic areas with high levels of 
susceptibles

• High risk for outbreaks and sustained 
transmission if measles virus is 
introduced



Percentage of students with an immunization waiver, 2018



Measles as warning “Canary”

• Measles – essentially a sentinel vaccine-preventable 
disease

• Like proverbial “canary in coal mine”

• Serves to warn us

• If our vaccination rates are not good enough – measles 
likely to be the first VPD to appear and cause outbreaks 
because it is so highly contagious

• But it won’t be the only VPD challenging us…





“I consider it really an irony that you have one of the most 
contagious viruses known to man juxtaposed against one of the 
most effective vaccines that we have -- and yet we don’t do, and 
have not done, what could be done, namely completely eliminate 
and eradicate this virus.” 

Dr. Anthony Fauci, director of the National Institute for Allergy and Infectious 
Diseases, told House Energy and Commerce oversight committee  Feb 27, 
2019

Measles







Summary

• 2019: worrisome measles resurgence – U.S., Michigan, worldwide

• A threat to U.S. Measles Elimination status

• Factors:  
• Measles is highly contagious 

• Endemic in much of world; 

• Accumulation & growth of pool of susceptibles over time; 

• Concentrated areas (“pockets”) with low vaccination rates

• Vaccine hesitancy/refusal 

• Measles may be harbinger of more VPD problems to come





Figure - Top 25 US counties predicted to be at the highest risk of measles in 2019
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Michigan measles, 2018   - 19 cases

Case 1 (March) – 21y.o. F,  not vx’d - contracted during travel in India

Case 2 (June) – 49 y.o. M, unk vx status - contracted in Italy

Case 3 (July) – 36 y.o. M, unk vx status contracted during travel in Philippines

Case 4 (July) – 22 y.o. F, not vx’d - contracted during travel in Europe
• Cases 5 – 10 (July): unvaccinated siblings of Case 4

Cases 11 & 12 (October) – 25 y.o. M, 2 y.o. son - contracted in Israel
• Cases 13-19 (November): unvaccinated household contacts                          

of Cases 11/12


