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Short Biography 

Education includes Wabash College, IU School of Medicine, 
Internal Medicine Residency at St Vincent Hospital and Geriatric 
Fellowship in Geriatric Medicine at Queen’s Medical Center, 
University of Nottingham, UK. 
 
Professional interests include:  care of the frail elderly, dementia 
care and teaching.   
 
Extracurricular activities include running, food and wine, golf and 
occasionally picking on Dr Class.    
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What’s Aging got to do with it? 

Why the Title? 
How do we make Aging relevant clinically 
What is Aging versus Age Associated Disease 
 

4 





Statistics 

It is estimated that 60% of all human beings 
ever born throughout human history who  
have lived to and beyond age 65 are currently 
alive today.  
 
Average Life Expectancy at birth in 1900 was 50 
 Today….life expectancy is 78 years, 
and longer for females! 
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What is Aging? 
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“…..aging is the creeping and then catastrophic dysfunction 
of everything, all at once.  Our mitochondria sputter, our 
endocrine system sags, our DNA snaps. 
Our sight and hearing and strength diminish, our arteries 
clog, our brains fog, and we falter, seize and fail.” 
 
                                                               Tad Friend  “The God Pill,”  The New Yorker April 3, 2017 





Aging is the leading risk factors for many  
chronic diseases: 

•Cancer 
•Heart disease 
•Stroke 
•Diabetes 
•HTN 
•Dementia   

 



Aging Processes 

•Characterized by progressive and broadly 
predictable changes: 

•Leading to increased susceptibility to many 
age associated diseases 

•Organs within the same organism age at 
different rates and thru different mechanisms 

•Genetic factors(25%), lifestyle choices and 
environmental exposures all play roles  
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Clinical Characteristics 

Changes in biochemical composition of 
tissues 
•Accumulation of lipofuscin, collagen crosslinking, protein oxidation and 
altered rates of gene transcription 

Reduced physiologic reserve, loss of 
complexity 
Reduced ability to maintain homeostasis 
Increased susceptibility and vulnerability to 
disease 
 

 
Cefalu, CA “Theories and Mechanisms of Aging” in Clinics in 
 Geriatric Medicine Nov 2011; (27) No 4.   
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“……an apparent loss of physiologic reserves in 
older adults leads to  intolerance to challenges to 
their homeostasis.   
This increased vulnerability is in part because the 
older person is continually expending reserves to 
compensate for primary age changes, as well as 
other processes that are absent or trivial in the 
younger individual.” 
 
                                    UpToDate:  Normal Aging 12/2017 



Prevalence of selected chronic conditions as a function of age.  

William MacNee et al. Eur Respir J 2014;44:1332-1352 

©2014 by European Respiratory Society 



Normal Aging and Disease……Cardiovascular 

Exposure: 
    Elevated sheer stress over 
time provokes vascular injury 
Accumulation: 
    Metabolic by-products 
accumulate in vascular walls 
Attrition: 
     Reduced ability to repair 
or compensate to age-assoc- 
iated stressors….”cellular 
senescence”  

Formation of atheroma, 
leading to atherosclerosis in 
vessel walls and potentially 
progressing to ischemic 
Coronary Artery Disease 
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Heckman GA et al.  “Vascular Aging and Atherosclerosis.”  Ch. 76 in Hazzard 



Normal Aging and Disease……Cardiovascular 

Increased LV stiffness, 
reduced LV compliance 
 
Decreased diastolic filling 
Increased stroke volume 
 

Diastolic Heart Failure 
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Kitzman DW et al., “Effects of Aging on Cardiovascular Structure and Function in Ch. 75 in Hazzard 



Normal Aging and Disease 

90% of pacemaker cells in 
the sinus node are lost by 
age 75 
 
Dilation of the left atrium 

Atrial fibrillation 
 
Complete heart block 
 
Reduced ability to increase 
or decrease HR due to stress 
 

Kitzman DW et al., “Effects of Aging on Cardiovascular Structure and Function in Ch. 75 in Hazzard 

 



Normal Aging and Disease…..Cardiovascular 

Widened pulse 
pressure(SBP-DBP) due to 
stiffened arteries 
 
Blunted baroreceptor 
function in carotid arteries 
 

Inability to tolerate low BPs 
Risk factor for CAD 
 
 
Orthostatic hypotension 
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Osteoarthritis…..Proposed mechanisms 

Failed repair of joint damage 
 
Single or a variety of insults to the joints due to biomechanical 
trauma, chronic inflammation, and genetic or metabolic factors 
leading to a cascade effect resulting in OA 
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Vina ER, Kwoh CKK.  “Osteoarthritis” Chapter 117 in Hazzard, p. 1792 



Normal Aging and Disease……Skeletal System 

NORMAL AGING: 

  Decreased cartilage 
hydration 
  Normal collagen 
quantity 
  Chondrocytes have 
reduced metabolic 
activity 
  No change in 
subchondral bone  

OSTEOARTHRITIS: 

  Increased cartilage 
hydration 
 Reduced collagen 
quantity 
  Chondrocytes have 
increased metabolic 
activity 
  Increased subchondral 
bone thickness 

Manini TM, et al.  Aging of the Muscles and joints.  Chapter 113 in 
Hazzard p, 1734 



Summary 

Most of us will age in the presence of multiple 
diseases(usual aging) 
A small minority of us will age without disease 
(successful/pure aging) 
Normal Aging processes predispose us to a wide 
variety of age associated diseases(through many 
different mechanisms) 
Aging leads to a loss of functional reserve and minor 
insults may lead to adverse outcomes 
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Summary 

Aging leads to a loss of functional reserve and minor insults 
may lead to adverse outcomes 
Normal aging processes often lead to an increased risk of 
acquiring chronic diseases 
 Loss of reserve capacity 
 Loss of repair ability 
 Increased risk of adverse outcomes 
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“If I had known that I was going 
to live this long, I would have 
taken better care of myself!” 
 
              Eubie Blake at his 100th Birthday 
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