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Before European colonialists arrived in the Americas in 1492, it's been estimated that the 
region supported a population of around 60 million people (Credit: Alamy)

https://www.bbc.com/future/article/20211112-the-people-with-immune-amnesia
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A young child infected with measles.
A young child with measles from the frontispiece of 
'Domestic Medicine' by William Buchan, 1782. (Photo by: 
Universal History Archive/Universal Images Group via 
Getty Images)

https://www.gettyimages.com/detail/news-photo/young-child-with-measles-from-the-frontispiece-of-domestic-news-photo/566461233?adppopup=true


History of measles virus infection and 
elimination programs

Closely related to the recently eradicated cattle virus rinderpest170, measles virus (MeV) probably evolved from an ancestral virus and emerged as a zoonotic infection in communities in 
which cattle and humans lived in close proximity171. MeV most likely became established in humans about 5,000 years ago when human populations achieved sufficient size in Middle 
Eastern agrarian civilizations to maintain virus transmission172. Measles did not always have a global distribution and probably first entered the Americas in the fifteenth century with the 
immigration of Europeans. MeV and smallpox infections probably facilitated the European conquest of Native American civilizations by causing large numbers of deaths among the fully 
susceptible Native Americans173. The outbreak of measles in the US Army from 1917 to 1918 that resulted in >95,000 cases of measles and 3,000 deaths provided a striking example of the 
devastating effect of measles and associated bacterial co-infections that occurred before the introduction of antibiotics or measles vaccines174. Increasing measles vaccine coverage 
prevented an estimated 17.1 million deaths between 2000 and 2014 (Ref. 8). WHA, World Health Assembly.

Rota, P. A. et al. (2016) Measles, Nat. Rev. Dis. Primers doi:10.1038/nrdp.2016.49
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Measles Vaccine
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Key Events in Measles 
Research
Covid-19 denotes coronavirus 
disease 2019, EPI Expanded 
Programme on Immunization, 
LMICs low- and middle-income 
countries, MMR measles–
mumps–rubella, SLAM 
signaling lymphocytic 
activation molecule, UNICEF 
United Nations Children’s 
Fund, and WHO World Health 
Organization.

Published June 25, 2025
DOI: 10.1056/NEJMra2504516  

https://www.nejm.org/doi/full/10.1056/NEJMra2504516?query=infectious-disease


Measles Epidemiology

https://images.app.goo.gl/zeFzh6FeanYYyMFWA


*2023 data are preliminary and subject to change. †Elimination 
is defined as the absence of endemic measles transmission in 
a region for ≥ 12 months in the presence of a well-performing 
surveillance system.
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https://www.nytimes.com/interactive/2025/health/measles-outbreak-map.html 

The Centers for Disease 
Control and Prevention 
has reported 1,375 
measles cases as of Aug. 
20, the highest number 
of annual cases since the 
United States declared 
measles eliminated in 
2000.

https://www.nytimes.com/interactive/2025/health/measles-outbreak-map.html
https://www.nytimes.com/interactive/2025/health/measles-outbreak-map.html
https://www.nytimes.com/interactive/2025/health/measles-outbreak-map.html
https://www.nytimes.com/interactive/2025/health/measles-outbreak-map.html
https://www.nytimes.com/interactive/2025/health/measles-outbreak-map.html
https://www.cdc.gov/measles/data-research/index.html
https://www.cdc.gov/measles/data-research/index.html
https://www.nytimes.com/2025/04/05/well/measles-doctors-treatment.html


© 2025 The New York Times Company
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https://www.nytimes.com/2025/07/09/well/us-measles-record-outbreaks.html
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Highly Contagious



https://www.huffpost.com/entry/measles-symptoms-
complications_n_6615222 

https://abc6onyourside.com/news/local/health-officials-reminding-ohioans-to-be-up-to-date-on-vaccinations-amid-measles-outbreak
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Clinical Features and Pathogenesis of 
Measles.
Features of measles include Koplik spots 
on the buccal mucosa (Panel A); rash on 
the trunk, spreading to the face, head, 
arms, and legs (Panel B); and 
conjunctivitis (Panel C). Day 0 denotes 
the day the measles rash appears; Day −4 
is the probable start of infectiousness, 
Day 4 is the probable end of 
infectiousness, and Day −23 is the earliest 
possible exposure day (Panel D). CD150+ 
lymphocytes are T and B memory 
lymphocytes targeted by the measles 
virus. 3 Cs denotes cough, coryza, and 
conjunctivitis, and MeV measles virus. 
Images in Panels A, B, and C were 
provided by Du Tuan Quy, M.D., with the 
approval of Le Nguyen Thanh Nhan, M.D., 
Ph.D., Children’s Hospital 1, Ho Chi Minh 
City, Vietnam.

https://www.nejm.org/doi/full/10.105
6/NEJMra2504516 

https://www.nejm.org/doi/full/10.1056/NEJMra2504516
https://www.nejm.org/doi/full/10.1056/NEJMra2504516




Physiology & Immunology of Measles Infection Cycle

https://pdb101.rcsb.org/motm/231 

https://www.yumpu.com/en/document/read/49143595/measles-virus-infection-cycle-immunopaedia
https://pdb101.rcsb.org/motm/231


MV can infect 20 to 70% of memory cells, including B cells, T cells, and plasma cells in the lymphoid 
tissue and peripheral blood during the first 3 to 10 days after infection. Afterward, the body is left with 
fewer memory immune cells. Source: B.M. Laksono, Erasmus MC, Rotterdam, Netherlands 

Measles Can Harm a Child’s Defense Against Other Serious Infections

https://www.sciencenewsforstudents.org/article/measles-can-harm-childs-defense-against-other-serious-infections
https://www.snexplores.org/article/measles-can-harm-childs-defense-against-other-serious-infections
https://www.snexplores.org/article/measles-can-harm-childs-defense-against-other-serious-infections
https://www.snexplores.org/article/measles-can-harm-childs-defense-against-other-serious-infections


Immune Amnesia: How Your Immune System Forgets to Fight

• One of the most unique—and most dangerous—features of measles 
pathogenesis is its ability to reset the immune systems of infected patients. 

• During the acute phase of infection, measles induces immune suppression 
through a process called immune amnesia.

• Studies in non-human primates revealed that MV actually replaces the old 
memory cells of its host with new, MV-specific lymphocytes. 

• As a result, the patient emerges with both a strong MV-specific immunity and 
an increased vulnerability to all other pathogens.

• It was determined that it takes approximately 2-3 years post-measles 
infection for protective immune memory to be restored.

• Re-vaccination or exposure to all previously encountered microbes will be 
required in order to rebuild proper immune function since measles resets a 
child’s developing immunity to that of a newborn.

https://asm.org/Articles/2019/May/Measles-and-Immune-Amnesia#:%7E:text=Immune%20Amnesia%3A%20How%20Your%20Immune,a%20process%20called%20immune%20amnesia.
https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1002885
https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1002885
https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1002885
https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1002885


Children in the United Kingdom who had measles (red line) were more likely to 
receive prescriptions to treat other diseases in the following months and years than 
were children who hadn’t gotten measles (pink line). Source: K. Gardroen et al/BMJ 
Open 2018, E. OTWELL

Measles Erases the Immune System’s Memory

https://www.sciencenews.org/article/measles-immune-system-memory-infection 
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Interventions to Control a Measles Outbreak 
Modeling can illustrate 
the impact of public 
health interventions on 
the magnitude and 
timing of measles 
outbreaks following the 
introduction of measles 
into a community with 
low MMR vaccination 
coverage. This model is 
of a community with 
15,000 total people, 5 
initial infections, and 
85% overall immunity 
against measles. The 
model assumes that 
interventions are 
implemented as soon as 
the measles 
introduction is 
identified and that 50% 
of the eligible 
population follows the 
public health 
intervention guidance. 

19

https://www.cdc.gov/measles/downloads/measles-interventions-outbreaks.pdf
https://www.cdc.gov/measles/downloads/measles-interventions-outbreaks.pdf


Over a hundred 
million infants 
receive measles 
vaccines annually, 
protecting them 
and communities 
against a deadly 
disease.

https://ourworldindata.org/data-insights/over-a-hundred-million-infants-receive-measles-vaccines-annually-protecting-them-and-communities-against-a-deadly-disease


The study had serious flaws

•No Control Group: The researchers 
failed to compare vaccinated children 
with unvaccinated ones. Since about 
90% of children in the UK received the 
MMR vaccine at the time, and autism 
symptoms typically emerge around the 
same age the vaccine is administered, 
the study could not establish a 
meaningful causal relationship.
•Misleading Timeline: Wakefield 
suggested that gastrointestinal issues 
preceded the onset of autism, 
supporting his theory of causation. 
However, investigations later revealed 
that in all eight cases, autism symptoms 
appeared before any reported digestive 
problems – contradicting the study’s 
central premise.
•Small Sample, Big Claims: Drawing 
broad conclusions from a small, non-
representative group of just 12 children 
is scientifically irresponsible, especially 
when public health is at stake

https://i-am-autism.org.uk/mmr-and-autism-debunking-the-lasting-myth/


http://imgur.com/VrXnLns
https://shotofprevention.files.wordpress.com/2014/09/novameasles.jpg
http://news.bbc.co.uk/2/hi/3513365.stm


http://imgur.com/VrXnLns


Impact of the Alleged Vaccine-autism Connection (UK)

https://www.pbs.org/wgbh/nova/article/autism-vaccine-myth/ 

https://www.pbs.org/wgbh/nova/article/autism-vaccine-myth/
https://www.pbs.org/wgbh/nova/article/autism-vaccine-myth/
https://www.pbs.org/wgbh/nova/article/autism-vaccine-myth/
https://www.pbs.org/wgbh/nova/article/autism-vaccine-myth/
https://www.pbs.org/wgbh/nova/article/autism-vaccine-myth/
https://www.pbs.org/wgbh/nova/article/autism-vaccine-myth/


Impact of the Alleged Vaccine-autism Connection (US)

Qian M, Chou SY, Lai EK. Confirmatory bias in health decisions: Evidence from the MMR-autism controversy. J Health Econ. 2020 
Mar;70:102284. doi: 10.1016/j.jhealeco.2019.102284. Epub 2020 Feb 10. PMID: 32057491.

https://doi.org/10.1016/j.jhealeco.2019.102284


https://www.clearvuehealth.com/b/autism-mmr-stats/ 
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https://www.clearvuehealth.com/b/autism-mmr-stats/ 

Demographics of Autism. Autism is most commonly diagnosed in boys. For every 1000 
8 year-old boys, 24 are diagnosed with autism. For every 1000 8 year-old girls, 5 are 
diagnosed with autism. Interestingly, the diagnostic rate of autism varies significantly by 
state. In New Jersey, the CDC estimates that 24/1000 8 year olds are diagnosed with 
autism. Meanwhile, this number is only 5% in Alabama.

https://www.acpjournals.org/doi/10.7326/M18-2101 
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https://www.acpjournals.org/doi/10.7326/M18-2101
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Vaccines & Autism: Research Evidence

Madsen et al. (2002, NEJM, 
Denmark)

n=537,303 — No link after MMR

Hviid et al. (2019, Ann Intern 
Med, Denmark)

n=657,461 — No link incl. high-risk 
children

Jain et al. (2015, JAMA, USA)
n=95,727 — No link, even with autistic 
siblings

Smeeth et al. (2004, Lancet, 
UK)

1,294 cases / 4,469 controls — No 
association with MMR

Taylor et al. (1999, Lancet, UK)
n=498 — No temporal relation to MMR 
introduction

Fombonne et al. (2006, 
Pediatrics, Canada)

n=27,749 — No link with 
thimerosal/MMR schedule

Hviid et al. (2003, JAMA, 
Denmark)

n=467,450 — No link with thimerosal

Price et al. (2010, Pediatrics, 
USA)

256 cases / 752 controls — No link with 
thimerosal

DeStefano et al. (2013, J 
Pediatr, USA)

256 cases / 752 controls — No link with 
antigen load

Uno et al. (2012, Vaccine, 
Japan)

189 cases / 224 controls — No link with 
MMR/total vaccines

Mrozek-Budzyn et al. (2010, 
PIDJ, Poland)

96 cases / 192 controls — No link with 
MMR

Taylor, Swerdfeger & Eslick 
(2014, Vaccine)

>1.25M children — Meta-analysis: No 
link across designs

Large studies across multiple countries find no link between vaccines and autism



Measles Vaccine 
Saves Lives

https://www.facebook.com/photo?fbid=1221238569585268&set=pcb.1221238742918584


https://ourworldindata.org/measles-vaccine-effectiveness-safety
https://ourworldindata.org/microbes-battle-science-vaccines


https://ourworldindata.org/measles-vaccines-save-lives


© 2021 Guardian News 
& Media Limited or its 
affiliated companies. All 
rights reserved.
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FRED U.S. Measles Simulator

https://fred.publichealth.pitt.edu/measles

https://fred.publichealth.pitt.edu/measles
https://fred.publichealth.pitt.edu/measles


MMR vaccine coverage for kindergarteners by school 
year (2009–2024)
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research/index.html 
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https://www.nfid.org/reso
urce/3-things-parents-
need-to-know-about-
measles-and-vitamin-a/ 35
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Current vaccination rates 
aren’t high enough to 
achieve herd immunity

https://www.gavi.org/vaccineswork/story-measles-five-charts






Reasons to Vaccinate: “Choose Facts Over Fear”



https://www.medpagetoday.com/washington-watch/washington-watch/117188


The Bottomline

https://i-am-autism.org.uk/mmr-and-autism-debunking-the-lasting-myth/
https://www.cdc.gov/measles/resources/contagious-infographic.html
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