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Detecting an immune signature 
of measles using Population Data



Background

• Large reductions in mortality following rollout 
of measles vaccines in multiple countries.

• Aaby (and numerous others): convincing 
evidence that live vaccines reduce infectious 
disease mortality

• Few mechanistic studies to explain this

• Could anything else help explain (at least 
some of) these large reudctions?



Immunosuppressive effects of measles 
well recognized

• Clinical

• Immunologic 

– Early depletion

– Reduced proliferation

– Lymphocytes return to (roughly) full numbers in 
weeks – months

– *Frequency / Repertoire unknown*



Measles specifically depletes memory 
lymphocytes



Possible long-term effects?
• Unknown if memory cell frequencies and original repertoire spontaneously return
• Re-stimulation necessary (direct or heterologous)?



How to test (an immunologic 
phenomenon in population data)?

1) Non-measles mortality should be correlated with measles 
incidence data, especially after onset of vaccination

2) An immune-modulation mechanism should present as a 
strengthening of the association as measles incidence data 
are transformed to reflect an (age-structured) 
accumulation of previous measles cases

3) the strength of this association should peak where 
measles cases are accumulated for the mean duration of 
suppression

4) this estimated duration should be reasonably consistent 
with the time required to build a sufficiently protective 
immune response
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Transformation of the measles incidence data to immune-modulation data

Calculate number of 5-6 year olds with immune-modulation in quarter 6 of the time series from the (A)
measles incidence using the Additive transformation assuming mean 18 months duration of immune-

modulation



Transformation of the measles incidence data to immune-modulation data

Calculate number of 5-6 year olds with immune-modulation in quarter 6 of the time series from the (A)
measles incidence using the Gamma transformation assuming mean 10 months duration of immune-

modulation





Time effect?
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High vs. Low Income 
(Disease Prevalence)?
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Live Influenza Vaccines and bacterial 
infections

(If time permits…)
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