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Immune Amnesia

Immune Amnesia: Unveiling the Long-Term
Impact of Measles on the Body’s Defense
System

Measles is a highly contagious disease, most
commonly affecting children, has shown to
have effects that extend beyond its initial symp-
toms. Recent research has revealed a profound,
long-lasting impact of measles on the immune
system, a phenomenon known as "immune am-
nesia." This hidden consequence of the disease
results in extended immunosuppression, leaving
individuals susceptible to a variety of infections.
Understanding the mechanism behind immune
amnesia highlights the critical importance of
widespread measles vaccination—not just to
prevent measles itself, but to safeguard the
body’s broader immune defenses.

What is Imnmune Amnesia?

Immune amnesia describes a condition where
the immune system "forgets" previously ac-
quired immunity following a measles infection.
Measles is known for its ability to wipe out sig-
nificant portions of the immune system’s
memory.

Memory cells, including B cells and T cells, are
crucial for recognizing and responding to patho-
gens previously encountered by the body. The
measles virus targets and destroys these
memory cells, reducing the immune system's
ability to effectively respond to pathogens, it
has encountered before. This destruction leads
to increased vulnerability to infections for
which individuals previously had immunity. It
includes infections they had been vaccinated
against or had been exposed to earlier.

A study led by Stephen Elledge of Harvard
Medical School and Brigham and Women’s
Hospital has revealed that measles can eliminate
between 11 to 73 per cent of a person’s antibod-
ies, leading to immune amnesia. The research,
supported by both human and macaque studies
(non-human primate studies), demonstrates that
measles destroys immune memory, leaving indi-
viduals exposed to previously encountered path-
ogens for months to years after infection. This
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discovery highlights the crucial importance of
the MMR vaccine in preventing not only mea-
sles but also the long-term immune damage it
can inflict.
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Figure 1: How measles leaves a body vulnerable to infection

Source: Science Immunology

The image (Figure 1) visually illustrates how
measles leaves the body vulnerable to infec-
tions. It shows how the virus affects two key
lines of immune response—naive cells and
memory cells. Naive cells defend the body
against new infections, while memory cells pro-
tect against previously encountered infections.
After a measles infection, the diversity of naive
cells decreases and the virus wipes out a portion
of the memory cells, leaving the body vulnera-
ble long after recovery.

Mechanism of Immune Amnesia

The mechanism behind immune amnesia in-
volves the measles virus’s interaction with im-
mune cells. The measles virus primarily targets
alveolar macrophages in the lungs, which pos-
sess a receptor known as Signaling Lymphocyt-
ic Activation Molecule (SLAM). This receptor
facilitates the virus’s entry into the cells, by-
passing phagocytosis and releasing viral genetic
material directly into the cell’s cytoplasm. In-
fected macrophages then transport the virus to
lymph nodes, where the Measles virus infects
and destroys memory T-cells and B-cells. This
process not only erases pre-existing immune
memories but also leads to the production of
new lymphocytes with memory solely for mea-
sles.
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Duration and Scale of Immune Damage

Research indicates that measles-induced immune amnesia can
last approximately 2-3 years. Michael Mina and colleagues at
Emory University analyzed child mortality rates in the U.S.,
UK., and Denmark before and after the introduction of the
measles vaccine. Their findings revealed that nearly half of all
childhood deaths from infectious diseases during periods of
measles prevalence could be attributed to the disease. The
restoration of immune memory to pre-measles levels can take
up to five years, during which individuals remain at an in-
creased risk for secondary infections. In some cases, the im-
mune damage from measles may be permanent, necessitating
re-exposure to diseases or revaccination to rebuild immune
defenses.

Long-Term Immunosuppression

Beyond the immediate destruction of memory cells, measles
also exerts a broader suppressive effect on the immune sys-
tem. T-cell immunity, which is responsible for recognizing
and attacking infected cells, may also be diminished. This
extended immunosuppression can lead to reduced responses to
other infections and may contribute to the lasting remission of
autoimmune diseases. The full extent of measles’ impact on
immune function illustrates the significant and enduring effect
the disease can have on overall health. For example, measles
virus infection not only heightens susceptibility to other infec-
tions, which contribute significantly to the acute mortality
associated with measles but can also trigger autoimmune en-
cephalomyelitis.

The Need for Revaccination

Given the significant loss of immune memory following mea-
sles infection, revaccination is crucial. Individuals who have
recovered from measles should be revaccinated with routine
childhood vaccines to mitigate the effects of immune amnesia
and protect against infections to which they had previously
developed immunity. This preventive measure can help restore
immune defenses and reduce susceptibility to other diseases.

Measles and Population Mortality

The effects of measles-induced immune amnesia extend be-
yond individual health, impacting population mortality. His-
torical evidence suggests that measles epidemics are associat-
ed with increased mortality in the population for up to 2-3
years following an outbreak. This increased mortality is likely
due to the weakened collective immune defenses resulting
from immune amnesia. In contrast, the measles-mumps-
rubella (MMR) vaccine does not induce such debilitative ef-
fects. On the contrary, widespread measles vaccination has
been linked to significant reductions in overall morbidity and
mortality.

The Global Health Impact of Measles Vaccination

The introduction of measles vaccination has had a transforma-
tive effect on global public health. According to the World
Health Organization (WHO), measles vaccines prevented over
21 million deaths between 2000 and 2017. The benefits of
vaccination extend beyond the direct prevention of measles-
related deaths. By preserving immune memory and preventing
immune amnesia, measles vaccines have likely prevented hun-
dreds of thousands of additional deaths that could result from
the immune system’s inability to protect against other patho-
gens.

The Road Ahead: Vaccination as a Lifesaver

The evidence is clear: widespread vaccination is essential not
only to prevent measles but also to maintain immunity against
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a broad spectrum of infections. The restoration of immune
memory after measles infection is a lengthy process, and dur-
ing this rebuilding phase, individuals are at higher risk for
other infectious diseases. Continued efforts to vaccinate
against measles are crucial in mitigating these risks and pre-
venting future outbreaks. With millions of people estimated to
have been infected with measles in recent years, the need for
comprehensive global vaccine coverage remains urgent. By
preventing immune amnesia and preserving overall immunity,
measles vaccination stands as one of the most effective tools
in protecting global health.

Conclusion

The public health value of the measles vaccine is undeniable.
Not only does it prevent the immediate dangers of measles
infection, but it also protects individuals from long-term im-
mune damage caused by the disease. As the evidence around
immune amnesia continues to accumulate, it becomes increas-
ingly clear that vaccination is vital for preserving immunity
and reducing the burden of infectious diseases worldwide. The
fight against measles is not merely a battle against a single
disease; it is a fight to maintain the integrity of our immune
systems and, by extension, the health of future generations.

Compiled by:

Dr. Aruni Hathamuna
Senior Registrar in Community Medicine
Epidemiology Unit
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Table 2: Vaccine-Preventable Diseases & AFP 27th-02nd Aug 2024 (31t Week)
Number of Number of Total Difference
No. of Cases by Province :ziﬁls :ziﬁls number of Z::a;fn:an;;s between the
Disease curregt sameg cases to to date in number of
. . date in cases to date
;":2": L ;":2"3" i 024 2023 in 2024 & 2023
AFP* 00 01 00 00 00 00 Ol 00 O1 01 04 42 54 -22.2 %
Diphtheria 00 00 00 O00 O00 00 00 00 00 00 00 00 00 0 %
Mumps 00 01 06 00 ©00 00 Ol 00 00 08 04 174 131 32.8 %
Measles 01 00 00 00 ©00 00O 00 00 00 01 39 233 179 30.2 %
Rubella 00 00 00 00 ©00 00 00 00 00 00 00 02 01 100 %
CRS* 00 00 00 00 ©00 00 00 00 00 00 00 00 00 0 %
Tetanus 00 00 00 O00 ©00 00 00 00 00 00 00 04 06 -33.3%
Neonatal Tetanus 00 00 00 00 00 00 00 00 00 00 00 00 00 0%
;ﬁggnese Enceph- 99 00 00 00 00 00 00 00 00 00 00 06 02 200 %
WhoopingCough 00 00 00 00 00 00 O1 00 00 01 00 37 05 640 %

Key to Table 1 & 2

Provinces: W: Western, C: Central, S: Southern, N: North, E: East, NC: North Central, NW: North Western, U: Uva, Sab: Sabaragamuwa.

RDHS Divisions: CB: Colombo, GM: Gampaha, KL: Kalutara, KD: Kandy, ML: Matale, NE: Nuwara Eliya, GL: Galle, HB: Hambantota, MT: Matara, JF: Jaffna,
KN: Killinochchi, MN: Mannar, VA: Vavuniya, MU: Mullaitivu, BT: Batticaloa, AM: Ampara, TR: Trincomalee, KM: Kalmunai, KR: Kurunegala, PU: Puttalam,
AP: Anuradhapura, PO: Polonnaruwa, BD: Badulla, MO: Moneragala, RP: Ratnapura, KG: Kegalle.

Data Sources:

Weekly Return of Communicable Diseases: Diphtheria, Measles, Tetanus, Neonatal Tetanus, Whooping Cough, Chickenpox, Meningitis, Mumps., Rubella, CRS,

Special Surveillance: AFP* (Acute Flaccid Paralysis ), Japanese Encephalitis

CRS* =Congenital Rubella Syndrome

NA = Not Available

Take prophylaxis medications for leptospirosis during the paddy cultiva-
tion and harvesting seasons.

It is provided free by the MOH office / Public Health Inspectors.
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