nature aging

Supplementary information https://doi.org/10.1038/s43587-024-00702-3

Implausibility of radical life extensionin
humansin the twenty-first century

In the format provided by the
authors and unedited



https://doi.org/10.1038/s43587-024-00702-3

Supplementary Note 1

According to Vallin and Meslé,’ Louis Dublin claimed in 1928 that life expectancy would not
rise above 64.75 years. In 1952, Bourgeois-Pichat estimated the maximum life expectancy was
76.3 for males and 78.2 for females.? In 1980, Siegel estimated the maximums at 73.8 for males
and 79.4 for females.? In 2008, Vallin and Meslé estimated the maximum life expectancy under
optimum conditions at 84.4 for males and 88.9 for females.? In 2019, Canudas-Romo et al.
concluded that the maximum life expectancy was 84.4 for males and 90.8 for females, although
there are nuanced differences between this latest estimate and others.” With some exceptions in
the modern era, all such efforts yielded maximums that were eventually exceeded. The reasons
they underestimated longevity is two-fold. Initially, they did not anticipate the magnitude of the
mortality improvement at younger and middle ages. More recently, old-age mortality has proven
to be more modifiable than previously thought.
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Supplementary Note 2

The dramatic increase in life expectancy in humans occurred mostly during the 20™ century. In
the ten countries evaluated here, the annual rate of increase in e for males and females
combined from 1900-2000 was about 0.33 or 3.3 years per decade. Because there was
considerable variation in the timing with which these improvements in life expectancy occurred
across these nations in the 20™ century (e.g., the Japanese, Hong Kong, and South Korean
populations concentrated their large increases in life expectancy only in the last quarter of the
20™ century), a 0.3 annual rate of improvement in e() was used to simplify and operationally
define radical life extension in humans. Data used to generate this estimate was drawn from the
Human Mortality Database (mortality.org).

Supplementary Note 3

According to Vaupel and Kistowski,” “if life expectancy were approaching an unavoidable
biologically maximum that cannot be surmounted, then the increase in life expectancy should be
slowing especially in countries that witness the lowest death rates” (p.8). The evidence provided



here shows exactly this required deceleration phenomenon occurring in the last three decades for
the longest-lived populations across the globe.

' Vaupel, J., Kistowski, K.G. Broken Limits to Life Expectancy. Ageing Horizons 3:6-13,
(2005).

Supplementary Note 4

Vallin and Meslé' came to similar conclusions in 2008 (just beyond the halfway point between
our 1990 presentation of the limited lifespan hypothesis and today but before the notable
deceleration in rising life expectancy observed after 2010) after exploring the maximum life
expectancy for humans under ideal conditions: “After the cardiovascular revolution, there is
clearly room to push life expectancy higher, but, unless some new breakthrough occurs to
increase the human lifespan, progress will very likely decelerate as mortality reduction affects
individuals at older and older ages. Indeed, to go faster, it would be necessary to significantly
raise the maximum age at death to a level that is not easily imaginable today.”

' Vallin, J., Meslé, F. Minimum mortality: A predictor of future progress? Population (English
Edition) 63(4): 557-90 (2008).

Supplementary Table 1

Table 1. Composite mortality schedule and complete period life table for males and females

representing the lowest age-sex-specific death rates and highest life expectancy observed
globally in 2019.

Males
gx Age gx Ix dx Lx Tx ex
0.00184 0 0.00184 100000 184 99908 8308918 83.17
0.00025 1 0.00025 99816 25 99804 8209010 82.25
0.00014 2 0.00014 99791 14 99784 8109206 81.27
0.00013 3 0.00013 99777 13 99771 8009422 80.28
0.00006 4  0.00006 99764 6 99761 7909652 79.29
0.00009 5 0.00009 99758 9 99754 7809890 78.29
0.00008 6 0.00008 99749 8 99745 7710137 77.30
0.00007 7  0.00007 99741 7 99738 7610392 76.30
0.00007 8 0.00007 99734 7 99731 7510654 75.31
0.00006 9 0.00006 99727 6 99724 7410923 74.31
0.00005 10  0.00005 99721 5 99719 7311199 73.32
0.00007 11 0.00007 99716 7 99713 7211480 72.32
0.00008 12 0.00008 99709 8 99705 7111768 71.33
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