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Zappia E. et al., Blood 106(5):1755-1761 (2005); Bonfield T.L. et al., American Journal of 

Physiology Lung Cellular and Molecular Physiology 299(6):L760-70 (2010); Glenn J.D. et 

al., World Journal of Stem Cells. 6(5):526-39 (2014); Guo K. et al., Frontiers in Cell and 

Developmental Biology 2:8 (2014); Puissant B. et al., British Journal of Haematology 

129(1):118-129 (2005); and Sun L. et al., Stem Cells 27(6):1421-32 (2009). Taken as a 

whole, these repeated finding of allogeneic safety and efficacy solidify the notion for using 

mesenchymal stem cells as an allograft for successful tissue regeneration. 

[00011] 	However, despite being a safe therapeutic agent, mesenchymal stem cells are 

reported in the literature to exert a suppressive effect on antibody production as well as 

proliferation and maturation of B cells. See Uccelli, A. et al., Trends in Immunology 

28(5):219-226 (2007). Mesenchymal stem cells are also reported to inhibit the generation 

and function of antigen presenting cells. 	See Hoogduijn M.J. et al., Int. 

Immunopharmacology 10(12):1496-1500 (2010). Finally, mesenchymal stem cells are 

reported to suppress CD4+  and CD8+  T cell proliferation. See Ghannam S. et al., Stem Cell 

Res. & Ther. 1:2 (2010). Finally, some preclinical data indicates a higher risk of 

immunological clearance with administration of allogeneic mesenchymal stem cells as 

compared to the administration of autologous mesenchymal stem cells. See, e.g., Huang, 

X.P. et al., Circulation 122:2419-29 (2010). 

SUMMARY 

[00012] 	Surprisingly, despite the reports of mesenchymal stem cells having a 

suppressive effect on aspects of the immune system, the present inventors discovered a 

method of treating non-ischemic dilated cardiomyopathy in a subject, comprising 

administering a therapeutically effective amount of a population of isolated allogeneic human 

mesenchymal stem cells to a subject in need thereof. The present inventors also discovered a 

method of treating symptoms of aging frailty in a subject, comprising administering a 

therapeutically effective amount of a population of isolated allogeneic human mesenchymal 

stem cells to a subject in need thereof. The present inventors identified several biomarkers 

specific for non-ischemic dilated cardiomyopathy and aging frailty including, but not limited 

to, the levels of exhausted B cells (CD19+, CD2T, IgLf), the levels of switched memory B 

cells (CD191 , CD27high, IgD-), the levels of B-cells expressing intracellular TNF-u, the levels 

of early activated T-cells (CD3+, CD69+), the levels of chronic activated T-cells (CD3+, 
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CD25+), the levels of Temra cells (CD45RA+, CCR7-), the CD4+:CD8+ T cell ratio, and the 

TNF-α concentration in serum. 

[00012a] In one aspect, the present disclosure refers to the use of a population of isolated 

allogeneic human bone marrow-derived mesenchymal stem cells in the manufacture of a 

medicament for treating non-ischemic dilated cardiomyopathy in a subject in need thereof, 

wherein the use comprises that the number of exhausted B cells (CD19+, CD27-, IgD-) is to 

be decreased in a sample of the subject’s serum by at least 25% as compared to the number of 

exhausted B cells in a sample of the subject’s serum prior to administration of said population 

of isolated allogeneic human bone marrow-derived mesenchymal stem cells, thereby treating 

said non-ischemic dilated cardiomyopathy. 

[00012b] In another aspect, the present disclosure refers to the use of a population of 

isolated allogeneic human bone marrow-derived mesenchymal stem cells in the manufacture 

of a medicament for treating non-ischemic dilated cardiomyopathy in a subject in need 

thereof, wherein use comprises that the number of switched memory B cells (CD19+, 

CD27high, IgD-) is to be increased in a sample of the subject’s serum by at least 100% as 

compared to the number of switched memory B cells in a sample of the subject’s serum prior 

to administration of said population of isolated allogeneic human bone marrow-derived 

mesenchymal stem cells, thereby treating said non-ischemic dilated cardiomyopathy. 

[00012c] In another aspect, the present disclosure refers to the use of a population of 

isolated allogeneic human bone marrow-derived mesenchymal stem cells in the manufacture 

of a medicament for treating non-ischemic dilated cardiomyopathy in a subject in need 

thereof, wherein use comprises that the number of B-cells expressing intracellular TNF-α is 

to be decreased in a sample of the subject’s serum by at least 30% as compared to the number 

of B-cells expressing intracellular TNF-α in a sample of the subject’s serum prior to 

administration of said population of isolated allogeneic human bone marrow-derived 

mesenchymal stem cells, thereby treating said non-ischemic dilated cardiomyopathy. 

[00012d] In yet another aspect, the present disclosure refers to the use of a population of 

isolated allogeneic human bone marrow-derived mesenchymal stem cells in the manufacture 

of a medicament for treating non-ischemic dilated cardiomyopathy in a subject in need 

thereof, wherein use comprises that the number of early activated T-cells (CD3+, CD69+) is to 

be decreased in a sample of the subject’s serum by at least 30% as compared to the number of 

early activated T-cells in a sample of the subject’s serum prior to administration of said 

population of isolated  
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allogeneic human bone marrow-derived mesenchymal stem cells, thereby treating said non-

ischemic dilated cardiomyopathy. 

[00012e] In yet another aspect, the present disclosure refers to the use of a population of 

isolated allogeneic human bone marrow-derived mesenchymal stem cells in the manufacture 

of a medicament for treating non-ischemic dilated cardiomyopathy in a subject in need 

thereof, wherein use comprises that the number of chronic activated T-cells (CD3+, CD25+) is 

to be decreased in a sample of the subject’s serum by at least 70% as compared to the number 

of chronic activated T-Cells in a sample of the subject’s serum prior to administration of said 

population of isolated allogeneic human bone marrow-derived mesenchymal stem cells, 

thereby treating said non-ischemic dilated cardiomyopathy. 

[00012f] In yet another aspect, the present disclosure refers to the use of a population of 

isolated allogeneic human bone marrow-derived mesenchymal stem cells in the manufacture 

of a medicament for treating non-ischemic dilated cardiomyopathy in a subject in need 

thereof, wherein use comprises that the number of Temra cells (CD45RA+, CCR7-) is to be 

decreased in a sample of the subject’s serum by at least 40% as compared to the number of 

Temra cells in a sample of the subject’s serum prior to administration of said population of 

isolated allogeneic human bone marrow-derived mesenchymal stem cells, thereby treating 

said non-ischemic dilated cardiomyopathy. 

[00012g] In yet another aspect, the present disclosure refers to the use of a population of 

isolated allogeneic human bone marrow-derived mesenchymal stem cells in the manufacture 

of a medicament for treating non-ischemic dilated cardiomyopathy in a subject in need 

thereof, wherein use comprises that the TNF-α concentration is to be decreased in a sample of 

the subject’s serum by at least 80% as compared to the TNF-α concentration in a sample of 

the subject’s serum prior to administration of said population of isolated allogeneic human 

bone marrow-derived mesenchymal stem cells, thereby treating said non-ischemic dilated 

cardiomyopathy. 

[00013] One example of the disclosure relates to a method of treating non-ischemic 

dilated cardiomyopathy in a subject, comprising administering a therapeutically effective 

amount of a population of isolated allogeneic human mesenchymal stem cells to a subject in 

need thereof, wherein the number of exhausted B cells (CD19+, CD27-, IgD-) in a sample of 

the subject’ serum decreases by at least 25% as compared to the number of exhausted B cells 

in a sample of the subject’s serum prior to administration of the population of isolated 

allogeneic human mesenchymal stem cells, thereby treating the non-ischemic dilated 

cardiomyopathy.  
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[00014] Another example of the disclosure relates to a method of treating non-ischemic 

dilated cardiomyopathy in a subject, comprising administering a therapeutically effective 

amount of a population of isolated allogeneic human mesenchymal stem cells to a subject in 

need thereof, wherein the number of switched memory B cells (CD19+, CD27high, IgD-) in a 

sample of the subject’s serum increases by at least 100% as compared to the number of 

switched memory B cells in a sample of the subject’s serum prior to administration of the 
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population of isolated allogeneic human mesenchymal stem cells, thereby treating the non-

ischemic dilated cardiomyopathy. 

[00015] 	Another example of the disclosure relates to a method of treating non-ischemic 

dilated cardiomyopathy in a subject, comprising administering a therapeutically effective 

amount of a population of isolated allogeneic human mesenchymal stem cells to a subject in 

need thereof, wherein the number of B-cells expressing intracellular TNF-a in a sample of the 

subject's serum decreases by at least 30% as compared to the number of B-cells expressing 

intracellular TNF-a in a sample of the subject's serum prior to administration of the 

population of isolated allogeneic human mesenchymal stem cells, thereby treating the non-

ischemic dilated cardiomyopathy. 

[00016] 	Another example of the disclosure relates to a method of treating non-ischemic 

dilated cardiomyopathy in a subject, comprising administering a therapeutically effective 

amount of a population of isolated allogeneic human mesenchymal stem cells to a subject in 

need thereof, wherein the number of early activated T-cells (CD3+, CD69±) in a sample of the 

subject's serum decreases by at least 30% as compared to the number of early activated T-

cells in a sample of the subject's serum prior to administration of the population of isolated 

allogeneic human mesenchymal stem cells, thereby treating the non-ischemic dilated 

cardiomyopathy. 

[00017] 	Another example of the disclosure relates to a method of treating non-ischemic 

dilated cardiomyopathy in a subject, comprising administering a therapeutically effective 

amount of a population of isolated allogeneic human mesenchymal stem cells to a subject in 

need thereof, wherein the number of chronic activated T-cells (CD3+, CD25+) in a sample of 

the subject's serum decreases by at least 70% as compared to the number of chronic activated 

T-Cells in a sample of the subject's serum prior to administration of the population of 

isolated allogeneic human mesenchymal stem cells, thereby treating the non-ischemic dilated 

cardiomyopathy. 

[00018] 	Another example of the disclosure relates to a method of treating non-ischemic 

dilated cardiomyopathy in a subject, comprising administering a therapeutically effective 

amount of a population of isolated allogeneic human mesenchymal stem cells to a subject in 

need thereof, wherein the number of Temra cells (CD45RA±, CCRT) in a sample of the 

subject's serum decreases by at least 40% as compared to the number of Temra cells in a 

sample of the subject's serum prior to administration of the population of isolated allogeneic 

human mesenchymal stem cells, thereby treating the non-ischemic dilated cardiomyopathy. 
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[00019] 	Another example of the disclosure relates to a method of treating non-ischemic 

dilated cardiomyopathy in a subject, comprising administering a therapeutically effective 

amount of a population of isolated allogeneic human mesenchymal stem cells to a subject in 

need thereof, wherein the TNF-a concentration in a sample of the subject's serum decreases 

by at least 80% as compared to the TNF-a concentration in a sample of the subject's serum 

prior to administration of the population of isolated allogeneic human mesenchymal stem 

cells, thereby treating the non-ischemic dilated cardiomyopathy. 

[00020] 	Another example of the disclosure relates to a method of treating symptoms of 

aging frailty in a subject, comprising administering a therapeutically effective amount of a 

population of isolated allogeneic human mesenchymal stem cells to a subject in need thereof, 

wherein the number of exhausted B cells (CD19±, CD2T, IgFI) in a sample of the subject' 

serum decreases by at least 10% as compared to the number of exhausted B cells in a sample 

of the subject's serum prior to administration of the population of isolated allogeneic human 

mesenchymal stem cells, thereby treating the symptoms of aging frailty. 

[00021] 	Another example of the disclosure relates to a method of treating symptoms of 

aging frailty in a subject, comprising administering a therapeutically effective amount of a 

population of isolated allogeneic human mesenchymal stem cells to a subject in need thereof, 

wherein the number of switched memory B cells (CD19k, CD27high, Igif) in a sample of the 

subject's serum increases by at least 75% as compared to the number of switched memory B 

cells in a sample of the subject's serum prior to administration of the population of isolated 

allogeneic human mesenchymal stem cells, thereby treating the symptoms of aging frailty. 

[00022] 	Another example of the disclosure relates to a method of treating symptoms of 

aging frailty in a subject, comprising administering a therapeutically effective amount of a 

population of isolated allogeneic human mesenchymal stem cells to a subject in need thereof, 

wherein the number of B-cells expressing intracellular TNF-a, in a sample of the subject's 

serum decreases by at least 60% as compared to the number of B-cells expressing 

intracellular TNF-a in a sample of the subject's serum prior to administration of the 

population of isolated allogeneic human mesenchymal stem cells, thereby treating the 

symptoms of aging frailty. 

[00023] 	Another example of the disclosure relates to a method of treating symptoms of 

aging frailty in a subject, comprising administering a therapeutically effective amount of a 

population of isolated allogeneic human mesenchymal stem cells to a subject in need thereof, 

wherein the number of early activated T-cells (CD3+, CD69+) in a sample of the subject's 
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serum decreases by at least 30% as compared to the number of early activated T-cells in a 

sample of the subject's serum prior to administration of the population of isolated allogeneic 

human mesenchymal stem cells, thereby treating the symptoms of aging frailty. 

[00024] 	Another example of the disclosure relates to a method of treating symptoms of 

aging frailty in a subject, comprising administering a therapeutically effective amount of a 

population of isolated allogeneic human mesenchymal stem cells to a subject in need thereof, 

wherein the number of chronic activated T-cells (CD3+, CD25+) in a sample of the subject's 

serum decreases by at least 75% as compared to the number of chronic activated T-Cells in a 

sample of the subject's serum prior to administration of the population of isolated allogeneic 

human mesenchymal stem cells, thereby treating the symptoms of aging frailty. 

[00025] 	Another example of the disclosure relates to a method of treating symptoms of 

aging frailty in a subject, comprising administering a therapeutically effective amount of a 

population of isolated allogeneic human mesenchymal stem cells to a subject in need thereof, 

wherein the number of Temra cells (CD45RA±, CCRT) in a sample of the subject's serum 

decreases by at least 20% as compared to the number of Temra cells in a sample of the 

subject's serum prior to administration of the population of isolated allogeneic human 

mesenchymal stem cells, thereby treating the symptoms of aging frailty. 

[00026] 	Another example of the disclosure relates to a method of treating symptoms of 

aging frailty in a subject, comprising administering a therapeutically effective amount of a 

population of isolated allogeneic human mesenchymal stem cells to a subject in need thereof, 

wherein the TNF-a concentration in a sample of the subject's serum decreases by at least 

50% as compared to the TNF-a concentration in a sample of the subject's serum prior to 

administration of the population of isolated allogeneic human mesenchymal stem cells, 

thereby treating the symptoms of aging frailty. 

[00027] 	Another example of the disclosure relates to a method of treating symptoms of 

aging frailty in a subject, comprising administering a therapeutically effective amount of a 

population of isolated allogeneic human mesenchymal stem cells to a subject in need thereof, 

wherein the CD4±:CD8+  T cell ratio in a sample of the subject's serum increases by at least 

100% as compared to the CD4+:CD8+  T cell ratio in a sample of the subject's serum prior to 

administration of the population of isolated allogeneic human mesenchymal stem cells, 

thereby treating the symptoms of aging frailty 

[00028] 	In one example of the disclosure, the subject is a human. In another example of 

the disclosure, the subject is a human who exhibits inflammaging 
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[00029] 	In one example of the disclosure, the mesenchymal stem cells are bone marrow-

derived mesenchymal stem cells. In one example of the disclosure, the mesenchymal stem 

cells do not express STRO-1. In another example of the disclosure, the mesenchymal stem 

cells do not express CD45. In another example of the disclosure, the mesenchymal stem cells 

do not express fibroblast surface markers or have a fibroblast morphology. In another 

example of the disclosure, the mesenchymal stem cells are not genetically manipulated. 

[00030] 	In another example of the disclosure, the isolated population of allogeneic 

mesenchymal stem cells is administered in a single dose. In another example of the 

disclosure, the isolated population of allogeneic mesenchymal stem cells is administered in 

multiple doses, e.g., two or more doses. In another example of the disclosure, the isolated 

population of allogeneic mesenchymal stem cells is administered at least yearly. 

[00031] 	In one example, the isolated population of allogeneic mesenchymal stem cells is 

administered systemically. In one example of the disclosure, the isolated population of 

allogeneic mesenchymal stem cells is administered by infusion or direct injection. In one 

example of the disclosure, the isolated population of allogeneic mesenchymal stem cells is 

administered intravenously, intraarterially, intramuscularly, intraperitoneally, subcutaneously, 

intradermally, orally, transendocardially, or intranasally. In a further example, the isolated 

population of allogeneic mesenchymal stem cells is administered intravenously. In a further 

example, the isolated population of allogeneic mesenchymal stem cells is administered 

intramuscularly. 

[00032] 	In one example of the disclosure, the isolated population of allogeneic 

mesenchymal stem cells is administered at a dose of about 20x106  mesenchymal stem cells. 

In another example of the disclosure, the isolated population of allogeneic mesenchymal stem 

cells is administered at a dose of about 100x106  mesenchymal stem cells. In another example 

of the invention, the isolated population of allogeneic mesenchymal stem cells is 

administered at a dose of about 200x106  mesenchymal stem cells. 

[00033] 	In one example of the disclosure, the isolated population of allogeneic 

mesenchymal stem cells are obtained from a human donor and wherein a step of MHC 

matching of the human donor to the subject is not employed prior to the administration of the 

isolated population of allogeneic mesenchymal stem cells to the subject. 

[00034] 	Another example of the disclosure relates to a method of evaluating cellular and 

humoral immunity status in a subject, comprising: 
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(1) obtaining a serum sample from a subject selected for evaluation based on a 

determination that the subject was previously in need of treatment of non-ischemic dilated 

cardiomyopathy and the subject had been administered an initial dose of an isolated 

population of allogeneic human mesenchymal stem cells; 

(2) performing one or more assays configured to detect a non-ischemic dilated 

cardiomyopathy marker selected from the group of exhausted B cells (CD19+, CD2T, Ig131), 

switched memory B cells (CD19+, CD27high, 	B-cells expressing intracellular TNF-a, 

early activated T-cells (CD3+, CD69+), chronic activated T-cells (CD3+, CD25+), Temra cells 

(CD45RA+, CCRT), and serum TNF-a by introducing the serum sample obtained from the 

subject into an assay instrument which (i) contacts the serum sample with one or more 

antibodies which specifically bind for detection the biomarker(s) which are assayed, and (ii) 

generates one or more assay results indicating of binding of each biomarker which is assayed 

to a respective antibody to provide one or more assay results; 

(3) correlating the assay result(s) generated by the assay instrument to the immunity 

status of the subject, wherein the correlating step comprises assigning a likelihood of one or 

more future changes in immune status to the subject based on the assay result(s); and 

(4) treating the subject based on the predeteiniined subpopulation of individuals to 

which the subject is assigned, wherein the treatment comprises administration of one or more 

additional doses of an isolated population of allogeneic human mesenchymal stem cells. 

[00035] 	Another example of the disclosure relates to a method of evaluating cellular 

and humoral immunity status in a subject, comprising: 

(1) obtaining a serum sample from a subject selected for evaluation based on a 

determination that the subject was previously in need of treatment of symptoms of aging 

frailty and the subject had been administered an initial dose of an isolated population of 

allogeneic human mesenchymal stem cells; 

(2) performing one or more assays configured to detect aging frailty marker selected 

from the group of exhausted B cells (CD19+, CD2T, IgliY), switched memory B cells 

(CD19+, CD27high, Igif), B-cells expressing intracellular TNF-a, early activated T-cells 

(CD3+, CD69+), chronic activated T-cells (CD34, CD254), Temra cells (CD45RA+, CCRT), 

the CD4+:CD8+  T cell ratio, and serum TNF-ct by introducing the serum sample obtained 

from the subject into an assay instrument which (i) contacts the serum sample with one or 

more antibodies which specifically bind for detection the biomarker(s) which are assayed, 
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and (ii) generates one or more assay results indicating of binding of each biomarker which is 

assayed to a respective antibody to provide one or more assay results; 

(3) correlating the assay result(s) generated by the assay instrument to the immunity 

status of the subject, wherein the correlating step comprises assigning a likelihood of one or 

more future changes in immune status to the subject based on the assay result(s); and 

(4) treating the subject based on the predetermined subpopulation of individuals to 

which the subject is assigned, wherein the treatment comprises administration of one or more 

additional doses of an isolated population of allogeneic human mesenchymal stem cells. 

[00036] 	In one example of the disclosure, one or more future changes in immune status 

comprise one or more of an increase in the number of exhausted B cells (CD19±, CD2T, Igif 

), a decrease in the number of switched memory B cells (CD19±, CD27high, IgD), an increase 

in the number of B-cells expressing intracellular TNF-a, an increase in the number of early 

activated T-cells (CD3+, CD69+), an increase in the number of chronic activated T-cells 

(CD3+, CD25+), an increase in the number of Temra cells (CD45RA+, CCRT), a decrease in 

the CD4+:CD8+  T cell ratio, and an increase in serum TNF-a. 

[00037] 	Another example of the disclosure relates to an in vitro method of determining 

efficacy of treatment of non-ischemic dilated cardiomyopathy in a subject comprising: 

determining the levels of one or more biomarkers selected from the group consisting of 

exhausted B cells (CD19k, CD2T, Igif), switched memory B cells (CD19+, CD27high, 

B-cells expressing intracellular TNF-a, early activated T-cells (CD3+, CD694), chronic 

activated T-cells (CD3+, CD25±), Temra cells (CD45RA+, CCRT), and the TNF-a 

concentration in serum obtained from the subject before and after administration of a 

population of isolated allogeneic human mesenchymal stem cells to the subject, and 

comparing the levels of the one or more biomarkers in the serum obtained before and after 

administration of the population of isolated human mesenchymal stem cells, wherein 

treatment is efficacious if 

(1) the number of exhausted B cells (CD19+, CD27-, IgD-) decreases by at least 250/0 

as compared to the number of exhausted B cells prior to administration of the population of 

isolated allogeneic human mesenchymal stem cells, 

(2) the number of switched memory B cells (CD19+, CD27h gh, IgD) increases by at 

least 100% as compared to the number of switched memory B cells prior to administration of 

the population of isolated allogeneic human mesenchymal stem cells, 
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(3) the number of B-cells expressing intracellular TNF-a decreases by at least 30% 

as compared to the number of B-cells expressing intracellular TNF-a prior to administration 

of the population of isolated allogeneic human mesenchymal stem cells, 

(4) the number of early activated T-cells (CD3+, CD69±) decreases by at least 30% 

as compared to the number of early activated T-cells prior to administration of the population 

of isolated allogeneic human mesenchymal stem cells, 

(5) the number of chronic activated T-cells (CD3+, CD25±) decreases by at least 

70% as compared to the number of chronic activated T-Cells prior to administration of the 

population of isolated allogeneic human mesenchymal stem cells, 

(6) the number of Temra cells (CD45RA+, CCRT) decreases by at least 40% as 

compared to the number of Temra cells prior to administration of the population of isolated 

allogeneic human mesenchymal stem cells, and/or 

(7) the TNF-a concentration in a sample of the subject's serum decreases by at least 

80% as compared to the TNF-a concentration in a sample of the subject's serum prior to 

administration of the population of isolated allogeneic human mesenchymal stem cells. 

[00038] 	Another example of the disclosure relates to an in vitro method of determining 

efficacy of treatment of symptoms of aging frailty in a subject comprising: determining the 

levels of one or more biomarkers selected from the group consisting of exhausted B cells 

(CD19+, CD2T, TOY), switched memory B cells (CD19k, CD27high, Igif), B-cells expressing 

intracellular TNF-a, early activated T-cells (CD3+, CD69±), chronic activated T-cells (CD3+, 

CD25±), Temra cells (CD45RA±, CCRT), the CD4+:CD8+  T cell ratio, and the TNF-a 

concentration in serum obtained from the subject before and after administration of a 

population of isolated allogeneic human mesenchymal stem cells to the subject, and 

comparing the levels of the one or more biomarkers in the serum obtained before and after 

administration of the population of isolated human mesenchymal stem cells, wherein 

treatment is efficacious if 

(1) the number of exhausted B cells (CD19+, CD2T, IgD") decreases by at least 10% 

as compared to the number of exhausted B cells prior to administration of the population of 

isolated allogeneic human mesenchymal stem cells, 

(2) the number of switched memory B cells (CD19±, CD27hIgh, IgD) increases by at 

least 75% as compared to the number of switched memory B cells prior to administration of 

the population of isolated allogeneic human mesenchymal stem cells, 
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(3) the number of B-cells expressing intracellular TNF-a decreases by at least 60% 

as compared to the number of B-cells expressing intracellular TNF-a prior to administration 

of the population of isolated allogeneic human mesenchymal stem cells, 

(4) the number of early activated T-cells (CD3, CD69+) decreases by at least 30% 

as compared to the number of early activated T-cells prior to administration of the population 

of isolated allogeneic human mesenchymal stem cells, 

(5) the number of chronic activated T-cells (CD34", CD25+) decreases by at least 

75% as compared to the number of chronic activated T-Cells prior to administration of the 

population of isolated allogeneic human mesenchymal stem cells, 

(6) the number of Temra cells (CD45RA+, CCRT) decreases by at least 200/0 as 

compared to the number of Temra cells prior to administration of the population of isolated 

allogeneic human mesenchymal stem cells, 

(7) the TNF-a concentration in a sample of the subject's serum decreases by at least 

50% as compared to the TNF-a concentration in a sample of the subject's serum prior to 

administration of the population of isolated allogeneic human mesenchymal stem cells, 

and/or 

(8) the CD4+:CD8+ T cell ratio in 'a sample of the subject's serum increases by at 

least 100% as compared to the CD4+:CD8+ T cell ratio in a sample of the subject's serum 

prior to administration of the population of isolated allogeneic human mesenchymal stem 

cells. 

[00039] 	Another example of the disclosure relates to the use in vitro of the levels of 

exhausted B cells (CD19±, CD2T, IglY), the levels of switched memory B cells (CD19+, 

CD27141g14, IgD"), the levels of B-cells expressing intracellular TNF-a, the levels of early 

activated T-cells (CD3+, CD69+), the levels of chronic activated T-cells (CD3+, CD25+), the 

levels of Temra cells (CD45RA+, CCRT), and the TNF-a concentration in serum for 

determining whether treatment for non-ischemic dilated cardiomyopathy is efficacious. 

[00040] 	Another aspect of the invention relates to the use in vitro of the levels of 

exhausted B cells (CD19+, CD2T, IglY), the levels of switched memory B cells (CD19+, 

CD27high, IgD"), the levels of B-cells expressing intracellular TNF-a, the levels of early 

activated T-cells (CD3+, CD69±), the levels of chronic activated T-cells (CD3+, CD25±), the 

levels of Temra cells (CD45RA±, CCRT), the CD4±:CD8+  T cell ratio, and the TNF-a 

concentration in serum for determining whether treatment for aging frailty is efficacious. 
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BRIEF DESCRIPTION OF THE FIGURES 

[00041] 	FIG. 1 is a Consort Diagram for a randomized, double-blinded, 

placebo-controlled study investigating the use of allogeneic mesenchymal 

stem cells for the treatment of older individuals with frailty. 

[00042] 	FIG. 2 provides baseline patient characteristics for subjects enrolled in the 

randomized, double-blinded, placebo-controlled study investigating the use of allogeneic 

mesenchymal stem cells for the treatment of older individuals with frailty. 

[00043] 	FIG. 3 shows a decrease in TNF-a in older subjects administered allogeneic 

human mesenchymal stem cells. 

[00044] 	FIG. 4 shows a decrease in early activated T cells expressing CD69 in older 

subjects administered allogeneic human mesenchymal stem cells. 

[00045] 	FIG. 5 shows a decrease in the numbers of chronic/late activated T cells 

expressing CD25 in older subjects administered allogeneic human mesenchymal stem cells. 

[00046] 	FIG. 6 shows measurements of CD8+ T cells in older subjects administered 

allogeneic human mesenchymal stem cells. 

[00047] 	FIG. 7 shows an increase in the ratio of CD4+/CD8+  T cells in older subjects 

administered allogeneic human mesenchymal stem cells. 

[00048] 	FIG. 8 shows an increased immunosenescence score in patients with aging 

frailty who received two infusions of human mesenchymal stem cells. 
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WHAT IS CLAIMED IS: 

1. Use of a population of isolated allogeneic human bone marrow-derived mesenchymal 

stem cells in the manufacture of a medicament for treating non-ischemic dilated 

cardiomyopathy in a subject in need thereof, wherein use comprises that the number of 

exhausted B cells (CD19+, CD27-, IgD-) is to be decreased in a sample of the subject’s serum 

by at least 25% as compared to the number of exhausted B cells in a sample of the subject’s 

serum prior to administration of said population of isolated allogeneic human bone marrow-

derived mesenchymal stem cells, thereby treating said non-ischemic dilated cardiomyopathy. 

2. Use of a population of isolated allogeneic human bone marrow-derived mesenchymal 

stem cells in the manufacture of a medicament for treating non-ischemic dilated 

cardiomyopathy in a subject in need thereof, wherein use comprises that the number of 

switched memory B cells (CD19+, CD27high, IgD-) is to be increased in a sample of the 

subject’s serum by at least 100% as compared to the number of switched memory B cells in a 

sample of the subject’s serum prior to administration of said population of isolated allogeneic 

human bone marrow-derived mesenchymal stem cells, thereby treating said non-ischemic 

dilated cardiomyopathy. 

3. Use of a population of isolated allogeneic human bone marrow-derived mesenchymal 

stem cells in the manufacture of a medicament for treating non-ischemic dilated 

cardiomyopathy in a subject in need thereof, wherein use comprises that the number of B-

cells expressing intracellular TNF-α is to be decreased in a sample of the subject’s serum by 

at least 30% as compared to the number of B-cells expressing intracellular TNF-α in a sample 

of the subject’s serum prior to administration of said population of isolated allogeneic human 

bone marrow-derived mesenchymal stem cells, thereby treating said non-ischemic dilated 

cardiomyopathy. 

4. Use of a population of isolated allogeneic human bone marrow-derived mesenchymal 

stem cells in the manufacture of a medicament for treating non-ischemic dilated 

cardiomyopathy in a subject in need thereof, wherein use comprises that the number of early 

activated T-cells (CD3+, CD69+) is to be decreased in a sample of the subject’s serum by at 

least 30% as compared to the number of early activated T-cells in a sample of the subject’s 

serum prior to administration of said population of isolated allogeneic human bone marrow-

derived mesenchymal stem cells, thereby treating said non-ischemic dilated cardiomyopathy. 
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5. Use of a population of isolated allogeneic human bone marrow-derived mesenchymal 

stem cells in the manufacture of a medicament for treating non-ischemic dilated 

cardiomyopathy in a subject in need thereof, wherein use comprises that the number of 

chronic activated T-cells (CD3+, CD25+) is to be decreased in a sample of the subject’s serum 

by at least 70% as compared to the number of chronic activated T-Cells in a sample of the 

subject’s serum prior to administration of said population of isolated allogeneic human bone 

marrow-derived mesenchymal stem cells, thereby treating said non-ischemic dilated 

cardiomyopathy. 

6. Use of a population of isolated allogeneic human bone marrow-derived mesenchymal 

stem cells in the manufacture of a medicament for treating non-ischemic dilated 

cardiomyopathy in a subject in need thereof, wherein use comprises that the number of 

Temra cells (CD45RA+, CCR7-) is to be decreased in a sample of the subject’s serum by at 

least 40% as compared to the number of Temra cells in a sample of the subject’s serum prior 

to administration of said population of isolated allogeneic human bone marrow-derived 

mesenchymal stem cells, thereby treating said non-ischemic dilated cardiomyopathy. 

7. Use of a population of isolated allogeneic human bone marrow-derived mesenchymal 

stem cells in the manufacture of a medicament for treating non-ischemic dilated 

cardiomyopathy in a subject in need thereof, wherein use comprises that the TNF-α 

concentration is to be decreased in a sample of the subject’s serum by at least 80% as 

compared to the TNF-α concentration in a sample of the subject’s serum prior to 

administration of said population of isolated allogeneic human bone marrow-derived 

mesenchymal stem cells, thereby treating said non-ischemic dilated cardiomyopathy. 

8. The use of any one of claims 1-7, wherein the subject is a human. 

9. The use of any one of claims 1-8, wherein the mesenchymal stem cells do not express 

STRO-1. 

10. The use of any one of claims 1-7, wherein the mesenchymal stem cells do not express 

CD45. 

11. The use of any one of claims 1-10, wherein the mesenchymal stem cells do not 

express fibroblast surface markers or have a fibroblast morphology. 

12. The use of any one of claims 1-11, wherein the mesenchymal stem cells are not 

genetically manipulated. 

13. The use of any one of claims 1-12, wherein the isolated population of allogeneic 

mesenchymal stem cells is to be administered in a single dose. 
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14. The useof any one of claims 1-12, wherein the isolated population of allogeneic 

mesenchymal stem cells is to be administered in two or more doses. 

15. The use of any one of claims 1-12, wherein the isolated population of allogeneic 

mesenchymal stem cells is to be administered at least yearly. 

16. The use of any one of claims 1-15, wherein the isolated population of allogeneic 

mesenchymal stem cells is to be administered systemically. 

17. The use of any one of claims 1-16, wherein the isolated population of allogeneic 

mesenchymal stem cells is to be administered by infusion or direct injection. 

18. The use of any one of claims 1-17, wherein the isolated population of allogeneic 

mesenchymal stem cells is to be administered intravenously, intraarterially, or 

intraperitoneally. 

19. The use of claim 18, wherein the isolated population of allogeneic mesenchymal stem 

cells is to be administered intravenously. 

20. The use of any one of claims 1-15, wherein the isolated population of allogeneic 

mesenchymal stem cells is to be administered intramuscularly, intravenously, intraarterially, 

intraperitoneally, subcutaneously, intradermally, orally, transendocardially, or intranasally. 

21. The use of claim 20, wherein the isolated population of allogeneic mesenchymal stem 

cells is to be administered intramuscularly. 

22. The use of any one of claims 1-21, wherein the isolated population of allogeneic 

mesenchymal stem cells is to be administered at a dose of about 20x106 mesenchymal stem 

cells. 

23. The use of any one of claims 1-21, wherein the isolated population of allogeneic 

mesenchymal stem cells is to be administered at a dose of about 100x106 mesenchymal stem 

cells. 

24. The use of any one of claims 1-21, wherein the isolated population of allogeneic 

mesenchymal stem cells is to be administered at a dose of about 200x106 mesenchymal stem 

cells.  

25. The use of any one of claims 1-24, wherein the isolated population of allogeneic 

mesenchymal stem cells are to be obtained from a human donor and wherein a step of MHC 

matching of the human donor to the subject is not employed prior to the administration of the 

isolated population of allogeneic mesenchymal stem cells to the subject. 


