
Creative Commons 4.0

Precision aging. Human lifespan has intrinsic limits but 
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A recent article by Pyrkov et al. [1] suggests that progres-
sive loss of physical resilience to aging coincides with 
an absolute limit of human lifespan in the range of 120 
to 150 years. Furthermore, the authors conclude that end 
of life is an intrinsic biological property independent of 
internal or external stress factors. Their analysis is based 
on a log-linear mortality estimate of complete blood count 
variables, such as neutrophil lymphocyte ratio, as single 
quantitive measures of the aging process correlated with 
physical activity data from individual tracking devices. 
These statistical projections are intriguing and potentially 
impactful but need to be validated in such a way as to pro-
vide practical approaches to defining physical resilience. 
Once this is established, more accurate predictions can be 
made for the degree of individual resilience with increas-
ing age, and the power to align with appropriate aging 
intervention strategies.
One area of current biological research on resilience and 
aging is focused on developing physical stress tests that 
actually predict resilience to aging in animal models. For 
example, in older naïve mice, a non-lethal dose of the 
drug cyclophosphamide triggers a response in the white 
blood cell population such that the neutrophil lymphocyte 
ratio predicts more youthful cognition and physical activ-
ity in a subset of mice with increasing age [2]. Another 
example is immune response to a vaccine. Adult mice vac-
cinated with the clinically-used vaccine Prevenar13 could 
be stratified into high antibody responders and low anti-
body responders and when followed to older ages, showed 
high performance and low performance, respectively, in 
cognition and physical assessment activities [3]. Similar 
observations were made in a wound healing model where 
adult mice were administered a small skin punch biopsy 
and measured for how fast the biopsy closed over several 
weeks. With increasing age, the rate of closure correlated 
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with physical performance [4]. 
These preclinical observations speak for the inclusion of 
physical stress test variables into the organismal projec-
tions described by Pyrkov et al. [1]. This would allow for 
the development of in vitro assessments that would align 
with physical resilience and the response patterns associ-
ated with the administration of specific physical stress. 
This approach does not contradict the premise of stress 
as a non-causal element in aging, but merely provides a 
means of better defining trajectories of physical resilience 
with lifespan. By definition, it also implies that individu-
als with continued robust resilience with increasing age 
would be in relatively good health and maintain functional 
independence. 
On the other hand, the ability to predict a lack of robust-
ness of physical resilience to aging provides a platform 
for the possibility of extending healthy aging and lifespan 
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Figure 1. Precision aging and resilience. Precision aging can be used to 
interrogate resilience trajectories for in vitro stress response patterns on 
an individual basis. These patterns can then serve as a basis to develop 
intervention strategies to move resilience in individuals with low 
resilience trajectories towards a more optimal and projected organismal 
lifespan endpoint.  
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up to the lifespan limits defined by Pyrkov et al. [1]. Ag-
ing intervention strategies are being developed that target 
multiple aging pathways and enhance resilience [5], and 
could be designed on an individual basis depending on 
the predictive power of one or several in vitro stress test 
response patterns. This concept then allows precision 
medicine to enter into the biology of the aging arena as 
precision aging (Figure 1), where the objective is not to 
search for immortality but for ways each individual can 
maintain a more youthful level of resilience for a healthy 
and functional life with increasing age but still within an 
intrinsic lifespan domain.
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