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“Before measles vaccine was available, more than 400,000 measles cases were
reported each year in the United States (6). However, since virtually all children
acquired measles, the true number of cases probably exceeded 4 million per

year (i.e., the entire birth cohort)”

The Importance Of Measles as a
Health Problem

THE IMPORTANCE OF MEASLES AS A HEALTH PROBLEM
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DUmse the past 40 years the eco
logical approach to discase has
become a basic concept of epidemiology.
Among all diseases measles has stood as
the classic example of successful para-
sitism.  This self-limiting infection of
short_duration, moderate severity, and
low fatality has maintained a remark-
ably stable biological balance over the
centuries. Those epidemiologists, and
there are many, who tend to revere the

portance of measles cannot be com-
pared with any of the discases men-
tioned so far, but it should still be
classed as an important health problem
on two main counts. First, any parent
who has seen his small child suffer
even for a few days with persistent
fever of 105°, with hacking cough and
delirium wants to see this prevented, if
it can be done safely. Second, at last
there is promise that something can be

PER 100,000 CASES

404 % 1death in 10,000 measles cases
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biological balance have long argued that  accomplished by organized health ac- o+-—r—TTTTTTT—TTT
the ecological equilibrium of measles is tion. 01 23 456 789101 12131415 ADULT
solidly based, that it cannot readily be As a contribution to this symposium,
disrupted and that therefore we must  we of the Communicable Disease Center AGE
learn to live with this parasite rather  have brought together some of the basic
than hope to eradicate it. This speaker,  descriptive statistics concerning measles Figure 3—Measles Rates by Age
not so long ago, was counted among in the United States. We hope this may
this group and waxed eloquent on this  serve as a_simple frame of reference
VITAL STATISTICS RATES 1in 500,000 deaths in America
IN THE [—
UNITED STATES
. .. . . Cause and year Annual
Vital Statistics Rates in The United 1940-1960
States 1940-1960 Measles (085):
1960 __ 0.2
By 1959__ 0.2
Robert D. Grove, Ph. D. 1958 _ 0.3
“and 1067 ____ 2 0.2
Alice M. Hotzel 1956 ae 0.3

340,100,000 Americans = 680 deaths/year
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California Measles

Vaccination Status of Measles

2014-2015

Outbreak: .5

It's a Small World
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« 49 (38%) of the 131 cases did not have immunization
records; 48 of these were adults - 20 of whom self-
reported being vaccinated; many others were unsure
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* 82 (62%) cases had immunization status verified

ccinated
xemptions

(4%) missed dose/alternative schedule
1 (19%) unknown reasons

5 (31%) who were vaccinated
29%) had one dose of MMR vacdine

¥ 13 (16%) had two doses of MMR vaccine
+2/(2%) had three doses of MMR vaccine

31% VACCINE
FAILURE

= During the outbreak, the state [ab performed >1500 PCR tests;
health labs performed >900 PCR tests + IgG testing for immunity
= Genotyping was also performed
+ 73 specimens were genotype B3 (outbreak strain) 30% OF
CASES WERE
VACCINE STRAIN


https://www.cdc.gov/Mmwr/preview/mmwrhtml/00041753.htm
https://stacks.cdc.gov/view/cdc/41218/cdc_41218_DS1.pdf
https://www.cdc.gov/nchs/data/vsus/vsrates1940_60.pdf
https://physiciansforinformedconsent.org/physicians-for-informed-consent-releases-new-collection-of-educational-documents-states-mmr-vaccine-has-not-been-proven-safer-than-measles-mumps-and-rubella/
https://www.cbreurope.sk/uploads/2014-2015_california_measles_outbreak.pdf

EPIDEMICS ARE CYCLICAL PRE AND POST-VACCINE

Measles notifications in England & Wales, by week, 1950-79

Measles in England and Wales—I: An %

Analysis of Factors Underlying =

Seasonal Patterns » M
Measles in England and Wales—1I: RARARRPRYY

An Analysis of Factors Underlying
Seasonal Patterns

THOSE VACCINATED FOR MEASLES CAN CARRY AND

SPREAD THE VIRUS ASYMPTOMATICALLY

“Limited data are available on detection of measles vaccine virus (MeVV) RNA
in human subjects following vaccination. Available evidence suggests MeVV
RNA can be identified up to 14 days after vaccination, with detection beyond
this rare”

“We report detection and confirmation of MeVV RNA from the respiratory

Measles Vaccine Virus RNA in tract of 11 children between 100 and 800 days after most recent receipt of
Children More Than 100 Days after measles_contajning vaccine”
Vaccination

X
Table 3. Count of measles vaccine virus detections and days from most recent measles-
containing vaccine.

DAYS SINCE LAST MCV * NUMBER OF MEVV CASES
o-19 106
2039 10
w059 s
6079
80-100 3
>100 "

UNKNOWN 2

* MCV = measles-containing vaccine.

“Essentially, there have been no trials evaluating the clinical efficacy of MCV

Measles, the need for a paradigm schedules in preventing measles disease or monitoring the long-term quality of

shift the immune response.”

“The study suggests that measles NT titres >1, 000 mIU/ml may prevent
Protective titres of measles measles infection and NT titres >500 mlU/ml may prevent symptomatic
neutralising antibody infection but vaccinees with undetectable or low NT titres may not necessarily

be susceptible to symptomatic infection”



https://academic.oup.com/ije/article-abstract/11/1/5/861224?redirectedFrom=fulltext&login=false
https://www.mdpi.com/1999-4915/11/7/636
https://link.springer.com/article/10.1007/s10654-019-00569-4
https://onlinelibrary.wiley.com/doi/abs/10.1002/1096-9071%28200012%2962%3A4%3C511%3A%3AAID-JMV17%3E3.0.CO%3B2-Z

“Despite active vaccination strategies, reemergence or resurgence of MV
continues to occur, impairing elimination programs. The occurrence of several
measles outbreaks in highly immunized populations (5, 34, 40, 51) has focused
attention on vaccine efficacy and the durability of vaccine-induced immunity. It
is likely that many factors contribute to the presence of susceptible individuals
among highly vaccinated populations. These include failure to seroconvert and
decline of immunity with time after vaccination (19, 37). Other important

Measles Virus-Specific Antibody factors that might influence the immune response comprise the age at the time
Levels in Individuals in Argentina of vaccination (27, 33), the number of doses, and the strain included in the
Who Received a One-Dose Vaccine vaccine (18, 23, 28)”
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Estimated susceptibility to “In our study, secondary immune response susceptibility was not reduced by
asymptomatic secondary immune a second vaccination, although revaccination reduces susceptibility to measles
response against measles in late [Hutchins et al., 1990; Robertson et al., 1992; Tulchinsky et al., 1993]”

convalescent and vaccinated persons

OUTBREAKS IN HIGHLY VACCINATED POPULATIONS

“The vaccination coverage in the country has been consistently high - over 95%
Sri Lanka eliminates Measles with both the first and second dose of measles and rubella vaccine provided to
children under the routine immunization programme.”

UNICEF supports Ministry of “UNICEE together with WHO, will support the Ministry of Health in imple-
Health to accelerate supplementary menting a supplementary measles immunization activity (SIA) in Sri Lanka
measles immunization activity in Sri aimed at controlling the ongoing measles outbreak, midst over 700 measles
Lanka cases reported in the country since May 2023”

VACCINE IMMUNITY WANES AND CAN CAUSE

OUTBREAKS IN VACCINATED AND UNVACCINATED

“The simulation reveals that in the prevaccine era, approximately 10.6% of the
population was susceptible to measles, most of whom were children less than
10 years of age. With the institution of the measles immunization program, the
proportion of susceptibles in the population fell to 3.1% from 1978 through
1981, but then began to rise by approximately 0.1% per year to reach about
10.9% In the year 2050. The susceptibles at this time were distributed evenly
throughout all age groups. The model did not consider the potential effect of
waning immunity.”

The Future of Measles in Highly Im-
munized Populations: A Modeling

Approach



https://journals.asm.org/doi/full/10.1128/jcm.00980-05
https://onlinelibrary.wiley.com/doi/10.1002/(SICI)1096-9071(199809)56:1%3C85::AID-JMV14%3E3.0.CO;2-V
https://www.who.int/southeastasia/news/detail/09-07-2019-sri-lanka-eliminates-measles
https://www.unicef.org/srilanka/press-releases/unicef-supports-ministry-health-accelerate-supplementary-measles-immunization#:~:text=Thursday%2C%204th%20January%202024%2C%20Colombo,the%20country%20since%20May%202023
https://academic.oup.com/aje/article-abstract/120/1/39/98627

“Here, we parametrize such a model for measles and show how vaccination can
have a range of unexpected consequences as it reduces the natural boosting of
immunity as well as reducing the number of naive susceptibles.”

“In particular, we show that moderate waning times (40-80 years) and high
levels of vaccination (greater than 70%) can induce large-scale oscillations with
Implications of Vaccination and substantial numbers of symptomatic cases being generated at the peak”
Waning Immunity

“In addition, we predict that, after a long disease-free period, the introduction
of infection will lead to far larger epidemics than that predicted by standard
models. These results have clear implications for the long-term success of any
vaccination campaign and highlight the need for a sound understanding of the
immunological mechanisms of immunity and vaccination.”

“The antibody measurements...lead to the conclusion that the rise in measles
antibodies observed, 2-4 years after measles vaccination, was...caused...by an
infection with measles virus”

Subclinical measles infection in “Measles can apparently also spread among seropositive persons, which
vaccinated seropositive individuals eventually could lead to clinically manifest measles in seronegative persons. If
in arctic Greenland this was not the case it will be difficult to explain the rise in measles virus

antibodies which occurred in Scoresbysund in about two-thirds of the

seropositive vaccinees 2-4 years after the vaccination with live measles vaccine
. »

virus.

“63% of those vaccinated and with adequate Ab Titres had become infected.”

MEASLES AND OTHER CHILDHOOD ILLNESSES

ARE PROTECTIVE LATER IN LIFE

“Methods: 43,689 men and 60,147 women aged 40-79 years at baseline (1988-
1990) completed a lifestyle questionnaire, including their history of measles and
mumps, and were followed until 2009. Histories of infections were categorized
as having no infection (reference), measles only, mumps only, or both
infections. Hazard ratios (HR) for mortality from CVD across histories of
infections were calculated.”

“Men with measles only had multivariable HR (95% confidence interval) of 0.92
(0.85-0.99) for total CVD, those with mumps only had 0.52 (0.28-0.94) for total

Association of measles and mumps stroke and 0.21 (0.05-0.86) for hemorrhagic stroke, and those with both
with cardiovascular disease: The infections had 0.80 (0.71-0.90) for total CVD, 0.71 (0.53-0.93) for myocardial
Japan Collaborative Cohort (JACC) infarction, and 0.83 (0.69-0.98) for total stroke.”

study

MEN (MEASLES & MUMPS) REDUCTION IN MORTALITY

29%

CVD REDUCTION MI REDUCTION STROKE REDUCTION

DATA SOURCE Association of measles and mumps with cardiovascular
disease: The Japan Collaborative Cohort (JACC) study
https://pubmed.ncbi.nim.nih.gov/26122188/



https://royalsocietypublishing.org/doi/full/10.1098/rspb.2009.0057
https://www.sciencedirect.com/science/article/abs/pii/0264410X89901990
https://www.atherosclerosis-journal.com/article/S0021-9150(15)01380-5/abstract

Table 1

Epidemiological studies examining the association between febrile infectious childhood diseases (FICD) and the subsequent development of cancer

Cancer Case/control Infection type Outcome (95% CI)* Year [reference]
highest vs. lowest
Ovary 97/97° Measles No association 1966 [55]
Mumps. Reduced risk (p = 0.007)
Rubella No association
Ovary 300/300" Chickenpox Ol .70 (0.51-0.97) 1977 [56]
Measles OR .50 (0.32-0.76)
Mumps OR = 0.65 (0.23-0.90)
Rubella Ol .65 (0.47-0.92)
. . Multiple cancers 255/255" Chickenpox OR = 0.66 (0.45-0.97) 1991 [57]
Acute infections as a means of Meas
Mumps Ol 83 (0.55-1.26)
. . E Rubella OR =0.72 (0.45-1.16)
Cancer Dreventlon- ODDOSlng e eCtS Melanoma 139/271° Chickenpox .88 (0.52-1.92) 1992 [58]
Measles 73 (0.35-1.54)
958 g Mumps ¥ 40)
to chronic infections? e
Non-breast cancers 379/379" FICD: >1 OR =027 (p = 0.046) 1998 [59]
Chickenpox X
Measles
Mumps
Rubella
Multiple cancers 111/109° Chickenpox OR =2.09 (0.92-4.78) 2002 [60]
Measles OR =0.76 (0.22-2.56)
Mumps OR =2.61 (1.18-5.80)
Rubella OR =091 (0.38-2.16)

stically significant.
® Age matched or no significant difference in age between groups.
© Adjusted for age and other risk factors,

OR: odds ratio, CI: confidence interval, FICD: febrile infectious childhood diseases.
“ Results in bold are st
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https://www.sciencedirect.com/science/article/abs/pii/S0361090X06000043?via%3Dihub
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