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The numbers of Americans aged 100+ increased from 50,281 in 2000 to 72,197 in 2014
(43.6% increase) (0.02% population). 5.4 million >age 85 (1.75%); 2014 n=308,745,538
(US Census Bureau)
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Healthy aging
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• Increased longevity in concert with health span
extension
• Longevity is bought effectively by investing in better
maintenance and repair
- Avoid or ameliorate the ravages of time
- Less accumulation of genetic damage throughout life
• Age is the biggest risk factor for disease
- Health span has not increased as much as lifespan
• Major impediments to healthy aging: epidemics of
obesity and diabetes
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Anti-aging – up for discussion
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• Select definitions of “anti-aging” and anti-aging treatment:
- to delay, stop or retard the aging process. Aging occurs when there is cell death. As the years advance, our body’s
ability to generate new cells diminishes, cell death occurs, and the aging process ensues.
- preventative approach to reduce late-life pathology, based on the understanding that senescence is a disease
syndrome; encompass preventative approaches aimed at both broad (e.g. dietary restrictions) and narrow (e.g.
cardiovascular polypill) spectra of age-related pathologies
- or is it skin deep? anti-wrinkle - wrinkle resistant or wrinkle free

• Relevance to the L&H insurance industry:
- longevity, potentially lower disease burden, treatment related topics

• What are anti-aging treatments? Risks and benefits?
- the treatment itself: lack of evidence; neutral, better – or worse - outcomes
- too much of a “good thing”?
- associated positive or negative behaviors

• What’s wrong with aging anyway?!
- a valuable gift!

Anti-aging =
enhancement
Enhance:
intensify, increase,
or further improve
the quality, value, or
extent of
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Aging: the
disease model
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Leading causes of death by age, US, 2017
Overall

Ages 25-44 y

Ages 45-64

• Heart disease 23%
• Cancer 21.3%
• Unintentional injuries
6.0%
• Chronic lower respiratory
disease (CLRD) 5.7%
• Stroke 5.2%
• Alzheimer disease 4.3%
• Diabetes mellitus 3.0%
• Influenza / pneumonia
2.0%
• Kidney disease 1.8%
• Suicide 1.7%

•Unintentional
injuries 34.6%
•Suicide 10.9%
•Cancer 10.4%
•Heart 10.1%
•Homicide 6.3%
•Chronic liver
disease 2.8%
•Diabetes 2.1%
•Stroke 1.7%
•HIV 1.0%
•Septicemia 0.9%
•140,011 (5%)
deaths

•Cancer 28.4%
•Heart 20.8%
•Unintentional
injuries 8.8%
•CLRD 4.2%
•Chronic liver
disease 4.1%
•Diabetes 3.9%
•Stroke 3.3%
•Suicide 3.1%
•Septicemia 1.5%
•Kidney disease
1.5%
•542,148 (19.3%)
deaths

Overall 2,813,503 deaths (100%)
National Vital Statistics Report; 68(6) June 24, 2019:
https://www.cdc.gov/nchs/data/nvsr/nvsr68/nvsr68_06-508.pdf

Ages 65 & over

Ages 85 & over

•Heart 25.1%
•Cancer 20.7%
•CLRD 6.6%
•Stroke 6.1%
•Alzheimer 5.8%
•Diabetes 2.9%
•Unintentional
injuries 2.7%
•Influenza /
pneumonia
2.3%
•Kidney 2.0%
•Parkinson
disease 1.5%
•2,067,404
(73.5%) deaths

•Heart 28.6%
•Cancer 11.8%
•Alzheimer 9.2%
•Stroke 7.3%
•CLRD 5.2%
•Influenza /
pneumonia
2.8%
•Unintentional
injuries 2.8%
•Kidney 2.0%
•Diabetes 1.9%
•Hypertension
1.7%
•878,035 (31%)
deaths
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From: The State of US Health, 1990-2016: Burden of Diseases, Injuries, and Risk Factors Among US States

US Years Lived With Disability (YLDs) Rank, Rate, and Percentage Change for the 25 Leading Causes of Disability and Injury, 1990
and 2016
JAMA. 2018;319(14):1444-1472. doi:10.1001/jama.2018.0158

Prevalence of chronic diseases,
German general practices, 65+ years old
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Number of different chronic diseases
25
n= 840,319, 57% female,
hypertension most common,
25% with 4 or more CDs

Percent
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Jacob et al, GMS 2016; 14
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NHANES 2005-2012; multi-morbidity and
functional limitations, age 65 or older
• NHANES 2005-2012, 5,518 individuals
ages 65 or older; mean age 73y, 56%
female, 71% overweight or obese, 61% with
spouse/partner
• Multi-morbidity; 9 conditions: heart disease,
cancer, chronic lung disease, stroke,
diabetes, kidney disease, hypertension,
depression, arthritis
• Functional status; 19 questionnaire items, 5
major domains: ADL, IADL, leisure and
social, lower extremity mobility, general
physical activities
Jindai K et al. Prev Chronic Dis 2016;13:160174

Positive association: multi-morbidity and
number of functional limitations
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Prescription drug use in past 30
days, United States, 2013-2014
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Rx drug use last 30 days adults 65 years
and over, percent
1988-1994

2013-2014

<1

74

91

1 to 4

60

49

5 or more

14

42

91% of adults 65
years of age and
older take at least 1
prescription drug

Ages 65 to 74

Age 75 and over

Lipid lowering agents

Lipid lowering agents

Beta blockers

Beta blockers

ACE inhibitors

Diuretics

Proton pump inhibitor / H2
antagonists

ACE inhibitors

Anti-diabetic agents

Anti-coagulants

vs. 74% 20 years ago

Health, United States, 2016 https://www.cdc.gov/nchs/

Possible Rx-related contributors: practice treatment guidelines, specific
drugs introduced, informed consumers, preventive care
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Polypharmacy: marker of increased
mortality risk, population-based
prospective study (NEDICES)
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• n=5,052 (58% female, mean age 74), 2,550
deaths, median follow-up 6.5 years
• Mortality risk increased with polypharmacy
(6 or more Rx) (adjusted HR 1.83, 95% CI:
1.51-2.21, p < 0.001)

Note: polypharmacy definitions
vary, 5+ Rx most common,
numeric definitions do not address
safety or appropriateness
Masnoon et al. BMC Geriatr 2017
Oct

Kaplan-Meier survival, polypharmacy vs. 15 Rx vs. 0 Rx
Gomez et al Gerontology 2015: 61:301-9
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Heterogeneity in healthy aging, selfreported health, ED-5D
questionnaire

Health span: length
of time a person is
healthy not just alive

Lowsky et al, 2014
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The new old, The Economist, July 2017
• The “young old”: relatively good health, still at work, productive,
with disposable income
• “Grey tsunami”: possible labour shortages, huge fiscal strains,
economic stagnation and less innovation
• Flexibility:
- re-think the 3 phases of life: education / work / retirement
- part-time and gig economy
• Clever technology: age at home, retain as much autonomy as
possible: smart phones, social media, connected homes
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Aging and
anti-aging
research
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Good news for mice
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• The Klotho gene:
- originally identified as an aging-suppressor gene, mainly expressed kidney, brain choroid plexus
- in mice, overexpression extends life span, disruption leads to accelerated aging, shortened lifespan
• Regeneration:
- Conboy, Rando et al., Nature 2005: joined together circulatory systems of young and old mice
(parabiosis); regenerative properties of aged muscle (muscle stem cells) and liver were rejuvenated
by the serum from younger animals
- Wager et al., Cell 2013, Science 2014: isolated specific protein from mouse blood, growth
differentiation factor 11 (GDF11), known to regulate stem cell activity; abundant in young mice, level
drops as the animals age.
• injections of GDF11 reduced age-related myocardial thickening in mice
• GDF11 were nearly as good as parabiosis in helping aging mice recover from a muscle
injury, boosted performance on running and grip strength tests (contrasting evidence
has also been published)

Anti-aging
protein:
optimism for
clinical therapies
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• Lim et al. Klotho: A major shareholder in vascular aging
enterprises. Int J Mol Sci 2019; 20:4637
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Stem cells and anti-aging genes: in
combination, a complex and protective
shield against aging
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Stem cells: the regenerative
building blocks that enhance the
restorative prowess of living
organisms.
Restoration of youthful gene
expression would enable cells to
grow younger

Ullah M & Sun Z, Stem Cell Res Ther. 2018
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Moving from laboratory-based
mouse model to human trials

SECURIAN FINANCIAL

•

Dunedin Study 1972-73 birth cohort, n=954

•

Pace of aging based on:

|
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- multiple organ systems: 18 biomarkers at ages 26,
32, 38 years
- personal-history characteristics: childhood social
class, adverse experiences, health, intelligence and
self-control; and familial longevity

•

Personal history risks associated with faster pace
of biological aging in young adults
•

Belsky et al; Aging Cell 2017

SECURIAN FINANCIAL

|

21

Nicotinamide
mononucleotide
(NMN), NAD+
supplements

Das et al. 2018 Cell 173, 74-89
Increased endurance and new
blood vessel growth in mice

Mills et al. Cell Metab. 2016;24:795-806
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The anti-aging /
enhancement
industry
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Big business and getting bigger
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Tailored industry coverage
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Performance enhancement:
medical models

SECURIAN FINANCIAL

The foundation of modern pharmacy is medical innovation and drug
development within a disease-based model.
Several factors contribute to the increased use of drugs as enhancers

Medicalization common
conditions formerly not
considered "disease"
• disease awareness campaigns,
direct-to-consumer advertising
• self-directed medical care,
"lifestyle drugs"
• accessible health information
via internet
• increasing "off-label"
prescription drug use

Use of pharmaceuticals in
absence of disease or medical
condition
• physical enhancement,
cognitive enhancement or both
• with or without athleticism
• with or without "performance"
• ("without the work")
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Enhancer benefits: perceptions
or deceptions
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increase energy, reduce fatigue
increase endurance

Improve
and
maintain
function

increase strength
improve physical performance
improve physical appearance
increase muscle mass
decrease body fat
improve concentration

Competitive
advantage

Health and
wellness
promotion

improve cognitive performance
financial gain
perceived safety and efficacy
and so much more..

The wealth of promotional information and the dearth of evidence-based
recommendations related to benefits and risks serve to translate wishful thinking into
widespread and not always sensible use of 'enhancers'

|
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Select anti-aging treatments
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Calorie restriction to increase lifespan;
Exercise to increase health span
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https://www.nia.nih.gov/health/calorie-restriction-and-fasting-diets-what-do-we-know

More leisure-time physical activity
lowers cancer risk
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• Pooled study, 9 prospective cohorts, 755,459 adults (53%F), median 62y (3291),10.1y follow-up, 50,620 incident cancers: 7.5-15 MET hours/week (=2.5-5.0
hours/week moderate intensity activity e.g. brisk walk) associated with significantly
lower risk for 7 cancers:

- breast (6-10% lower risk), colon (in men), endometrial, kidney, myeloma,
liver (18-27%), non-Hodgkin lymphoma (in women)

Matthews et al. J Clin Oncol 38. December 2019
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Targeting aging with Metformin
(TAME)
Role

Biomarker

Inflammation

Interleukin 6 (IL-6), tumor
necrosis factor alpha receptor
II (TNFRII), high sensitivity Creactive protein (hsCRP)

Stress
response and
mitochondria

Growth differentiating factor
15 (GDF15)

Nutrient
signaling

Fasting insulin, insulin-like
growth factor (IGF-1)

Kidney aging

Cystatin C

Cardiovascular

N-terminal B-type natriuretic
peptides (NT- proBNP)

Metabolic
aging

Hemoglobin A1c

Molecular
signature

Epigenetic, others

Justice et al., GeroScience 2018; 40:419-436
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Medical enhancing drug: definition
Any substance taken to feel or look better
The list is long; select examples:

Athletics
• Anabolic steroids
• Testosterone
precursors
• Human growth
hormone (HGH)
• Human chorionic
gonadotropin
• Erythropoietin
• Creatine
• Stimulants
• Opioids

Academics

Anti-aging

• Stimulants
• Amphetamines
• Caffeine
• Methylphenidate
• Modafinil
• Armodafinil
• Beta-blockers

• Athletics list
• Academics list
• Aromatase
inhibitors
• Metformin
• Other hormones –
thyroid, melatonin
• Others - statins

Appearance
• HGH
• Androgens
• injections
• surgery

|
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Case: 27 year old male, $4 million life
insurance, chronic illness rider
• Application: never smoker, normal check up
• Exam & Labs: BMI 27, BP 122/78, HR 61; sCr 1.6 (nl
up to 1.5), BUN 24, TC 175, TG 90, HbA1c 5 AST 25
ALT 24 GGT 14, total protein 7.2; cotinine negative
• Rx database: testosterone cypionate
• APS: hypogonadism, history mentions heart valve
problem with no further information, several Rx with
changes

|
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Case: from the APS
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Sorting through off-label Rx indications
Androgens

• Testosterone esters (injection), 17-alpha
alkylated androgens (oral)

Androgen
precursors

• Androstenedione “Andro”,
dehydroepiandrosterone (DHEA)

Androgen
stimulation

• Exogenous human chorionic gonadotropin
(hCG); binds to LH receptors, stimulates
testes Leydig to secrete T

Estrogen
blockade

• Antiestrogens (tamoxifen, clomiphene),
aromatase inhibitors (anastrozole) (with
androgens: block conversion to estrogens,
prevent gynecomastia

|
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BYOD
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Testosterone therapy
• Endogenous testosterone
- primarily produced in testes, regulates libido, helps regulate bone mass, fat
distribution, muscle mass, strength, erythrocyte and sperm production
- serum levels decrease with age – and with obesity, diabetes mellitus, pituitary disease
or trauma, acute illness, nutritional deficiency, certain drugs (opioids, glucocorticoids,
other steroids, GnRH analogs)
• Therapy (in hypogonadal men)
- Normalization of the serum testosterone concentration should lead to (or maintain)
normal virilization in men, improvement in libido and energy
- Substantial improvements in muscle strength and fat-free mass, one report - increased
strength in the bench press by 22%, squat strength by 45%, and fat-free mass by 5%
- Bone density improved, one study – 39% increase in the first year
- Possible improvement in mood and cognition

SECURIAN FINANCIAL

Testosterone

Preparation

Disadvantages

Adverse effects

Long-acting injections
(intramuscular)

Testosterone enanthate
(Delatestryl)
Testosterone cypionate
(Depo-Testosterone)

Fluctuating serum
testosterone levels, 21-gauge
needles needed for longacting esters



Extra-long-acting injections
(intramuscular)

Testosterone undecanoate
(Aveed),

Injection-associated
pulmonary oil microembolism
(POME), trochar needed for
extra-long acting esters

Transdermal patches

Testosterone transdermal 24-hour
patch
(Androderm)

Skin rash, poor adherence

Transdermal
gels/pumps/solutions

Testogel 1% gel, Testim 1% gel,
AndroGel 1% gel, 1.62% gel,
Fortesta 2% gel, Axiron 2%
solution

Normal serum testosterone
levels not achieved in all
hypogonadal males, potential
for skin transfer

Oral testosterone

Testosterone undecanoate
(Andriol, Restandol)

Gastrointestinal side effects

Testosterone subcutaneous
implants
(pellets)

Testosterone implant pellets
(Testopel)

Incision required, infection,
fibrosis, optimal dosing
unknown

Buccal testosterone

Buccal testosterone system
(Striant)

Poor adherence, gum
irritation
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Prostate: benign prostatic
hyperplasia (BPH),
prostate cancer monitoring
recommended (metaanalysis no increased
cancer risk)
Sleep apnea: may be
worsened
Erythrocytosis: dose
dependent increase
haemoglobin, haematocrit;
elevations associated with
venous thromboembolic
disease
Venous thromboembolism:
may or may not be related
to elevated HCT
Cardiovascular risks:
possible increased CV risk,
conflicting, inconclusive
studies; inconsistent
effects on lipids (1 study
decreased HDL-C)

Testosterone therapy and
cardiovascular risk
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Study

Description

Details

Results

Vigen et
al, JAMA
2013

Observational
retrospective
veterans cohort

8709 males, mean 63 y, 1223 Rx T:
patch (63%), injectable (36%), gel (1%);
high co-morbid burden – DM, CAD, Hx
MI, obese, 27.5m follow-up

748 deaths, 443 MI, 519 strokes
T associated with increased risk all-cause
mortality, MI, stroke (HR, 1.29)
Unchanged after adjusting for CAD

Finkle et
al, PLoS
One 2014

Retrospective
insurance claims

55,593 males, mean 54y, moderate comorbid burden HTN DM lipids CAD

Men >65 2X risk MI 1st 90 days after initial
Rx; <65 with hx HD 2-3X risk MI, no
excess risk without hx HD

Xu et al
BMC
Medicine
2013

Systematic
review, metaanalysis

27 studies, n= 2,994, middle aged &
mainly older, men; 180 CV events

T increased risk CV related event (OR
1.54), Risk CV events higher in studies
without pharmaceutical industry funding
(OR 2.06) vs those with (OR 0.89)

Layton et
al. JAMA
Int Med
2015

Retrospective
cohort,
comparative
safety

3 databases (US commercial, Medicare,
UK GPRD), 544,115 T initiators (37%
injection, 7% patch, 56% gel)

Injection associated with greater CV risk
(vs. gel), HR CV events (MI, unstable
angina, stroke) 1.26, hospitalization 1.16,
death 1.34
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Aromatase inhibitors increase
testosterone levels in males
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Anastrozole (AZ) (Arimidex): aromatase
inhibitor, off-label use for male hypogonadism,
increases T levels by lowering serum estradiol
(E2), increasing gonadotropin (GTP) levels
38 males, 65 treatments, mean age 60, BMI 32,
hypogonadism, tx testosterone pellets (TP),
with or without AZ, baseline hormone levels
similar
After 120 days tx, total T, free T and average
change in T levels higher (E2 lower and GTP
higher) in TP AZ group vs. TP alone

Men on TP AZ maintained therapeutic T levels
longer than men on TP alone
Mechlin et al, J Sex Med 2014
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Double-blind randomised POC trial
Aromatase inhibitors (AI) (increase endogenous T by
stimulating gonadotropins) as potential alternate to
testosterone, given CV concerns with T.
29 men, mean 71 years, low T, 1y follow-up, 3 groups:
TT (= T gel, AI, and placebo
Outcomes: glucose parameters, lipids, CRP – no
change; significant decrease adiponectin in TT group;
lower abdominal SC fat and leptin levels in AI group,
Lower mid-thigh SC fat in both TT and AI groups
Dias et al, 2017
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Human growth hormone (HGH)
(somatropin):
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• Decline in serum GH with age is observed yet clinical consequences are
unknown, "replacement" is not recommended, and off-label use in USA is not
approved
• Potential benefits
- increase in lean body mass (more muscle) decrease in fat mass
- sprint capacity increased, no effect on strength, power or endurance
• Adverse effects
- glucose intolerance, diabetes, edema, hypertension, arthralgias, myopathy
- possible association with substance misuse, other PEDs (AAS), opioids,
cocaine
• $$$$ US Brand Names: Genotropin, Humatrope, Norditropin, Nutropin, Omnitrope, Saizen,
Serostim, Tev-Tropin, Zorbtive
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From: Association of Facial Exercise With the Appearance of Aging
JAMA Dermatol. Published online January 03, 2018. doi:10.1001/jamadermatol.2017.5142

Facial yoga = full cheeks:
16 women, mean age 53.7 y,
completed the 20-week
program

Copyright 2018 American Medical Association.
All Rights Reserved.
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Underwriting enhancement
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Enhancers in insured groups
• Increasing acceptance and use in the general population
• Increasing identification in insurance applicants, insured groups
- motivated, successful, competitive
- possibly higher socio-economic group
- well-educated, well-informed
- health conscious, perceived benefits
- peer pressure
- potential financial and career incentives
• Potentially all ages (initially older)
• Possible poly-pharmacy, legal sources, good access to care and
monitoring, disclosure of ongoing Rx more likely
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Enhancer risk: drug or supplement itself
Enhancer types, names, dosages
•
•
•
•
•
•

multiple -vs. single - enhancers common
intentional or inadvertent nondisclosure possible
dosage may vary from therapeutic recommendations
route of administration: potentially unsafe practices
legal vs. illegal enhancer
FDA regulation as drug or supplement – or not at all

Prescriber details
• attending physician(s), or alternate prescriber/supplier
• legitimate or illegitimate prescriber
• may or may not be available in APS

Source
• attending physician: adequate follow-up, identification adverse effects more
likely
• trainer, internet or other sales: adequate follow-up less likely
• enhancer: legitimate Rx with proper manufacture and quality controls, with FDA
regulation; vs. other sources less reliable manufacture, potential contaminants,
possibly less rigorous regulation as dietary supplement
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Enhancers: underwriting information
• underwriting source of drug information, i.e. admitted or from third party
• indication(s) for drug use
• current drug(s) and/or dietary supplements, dosage, duration of use
• prescriber details
• drug source details
• any complications resulting from current or previous enhancer use
• liver and renal function test results
• any co-existing medical or psychiatric conditions
• any current or history of alcohol or substance misuse or use disorder
• drug questionnaire
• any risk-taking behaviors

|

48

SECURIAN FINANCIAL

Enhancers: underwriting considerations
Likely favorable
• full disclosure on application
• single Rx, FDA approved for a
condition, regular dosage
• legitimate prescription and
manufacture
• regular monitoring by a physician
• no co-existing medical conditions
• no or well controlled
cardiovascular risk factors
• no psychiatric impairments
• no alcohol or substance misuse

Less favorable
• inadequate information
• multiple Rx, high dosage, and/or
dietary supplements
• no prescription and questionable
source of medication
• no monitoring, physician unaware
• co-existing medical conditions
• presence of cardiovascular risk
factors
• psychiatric history
• alcohol or substance misuse

|
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Case: 27 year old male
Rx database: testosterone
cypionate, APS: also
testosterone enanthate,
anastrozole, tamoxifen
APS 1: “hypogonadism”, hx
heart valve problem, no
further information
APS 2: echocardiogram:
bicuspid aortic valve, mild
aortic regurgitation, no
other information
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Human enhancement
• The “rules” have changed:
- Disease-based treatments have been developed appropriately for the times
- BYOD – new diseases creating demand for products with direct-to-consumer
marketing
- Drugs developed within a disease-based framework being promoted for wellness
• Simply unknown risks with off-label use
• Underwriting with limited evidence
• Majority of risks with surgical or cosmetic procedures will be evident and / or short-term
• Risks of Rx as enhancers are multifactorial, depend on health state of the individual,
dosages, combination risks, associated diseases, may develop over time
• Once again, careful underwriting risk assessment is essential
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Cicero
“No one is so old as to think he may not live
another year”

Contemporary translation:
Everyone should have a 5 year plan
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