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Chronic Kidney Disease

Nat Rev Nephrol 2014

Premature Aging



Shared Immune Features in the Two Diseases
Aging (in general population) End Stage Kidney Disease

Chronic low-grade 
inflammation

Inflammageing: chronic inflammation in 
ageing, cardiovascular disease, and frailty 
(Nat Rev Cardiol 2018)

Immune cell dysfunction and inflammation in 
end-stage renal disease (Nat Rev Nephrol 
2013)

Decreased naïve and 
accumulation of 
differentiated 
T lymphocytes

Immune parameters in a longitudinal 
study of a very old population of Swedish 
people: a comparison between survivors 
and nonsurvivors (J Gerontol A Biol Sci Med 
Sci 1995)

Naïve and central memory T-cell lymphopenia 
in end-stage renal disease (Kidney Int 2006)

Progressive loss of renal function is associated 
with activation and depletion of naive T 
lymphocytes (Clin Immunol 2006)

Skewing to 
proinflammatory 
monocyte profiles

Aging is associated with chronic innate 
immune activation and dysregulation of 
monocyte phenotype and function (Aging 
Cell 2012)

Hemodialysis-related changes in phenotypical 
features of monocytes (Sci Rep 2018)

Adverse survival 
outcomes with 
altered immune 
composition

An immune risk phenotype, cognitive 
impairment, and survival in very late life: 
impact of allostatic load in Swedish 
octogenarian and nonagenarian humans (J 
Gerontol A Biol Sci Med Sci 2005)

?



Better Together Among Cell Subsets: 
single cell types versus immune cell pattern



Hypothesis
• Composite immune profiles independently predict survival outcome in 

end-stage kidney disease

Specific aims
•Quantification of T lymphocyte differentiation and monocyte subsets 

by flow cytometry

• Construction of composite immune indexes through Principal 
Component Analysis (PCA)

• Analyzing the relationship between composite immune indexes and 
suvival in hemodialysis patients



2 Hospitals 

409 Patients

1 Country

3 Years of follow up
(2014-2017)

The "Immunity in ESRD" 
Cohort





Gating Strategy for T Lymphocyte and 
Monocyte Subsets

T lymphocytes Monocytes







Correlogram Among 
Immune Cell 
Subsets



Composition of Each Principal Component (PC)



Correlation Between PCs and Cell Subsets



Survival Curves 
Among Quintiles of 
Principal Components



Higher PC3 is Associated with Worse Survival



Higher PC3 is Associated with Worse 
Survival, Independent of Age



Conclusion

• Aging-associated immune cell patterns, characterized by loss of 

naïve T cells and accumulation of differentiated T cells and non-

classical monocytes,  independently predict mortality in 

hemodialysis patients.



Future Directions

• Evaluation of aging-associated 
immune cell pattern in other 
chronic diseases

• Further delineation of 
mechanism for immune cell 
pattern alterations, with 
possible intervention



Your Attention is Appreciated
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