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Exponential growth of the medical literature from 1946 to 2015
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SCIENCEINSIDER | HEALTH

FDA pushes cancer trials to include more elderly people

New guidance aims to improve understanding of drug safety, effectiveness in older adults

3 MAR 2022 - 1:10 PM - BY JENNIFER COUZIN-FRANKEL




A missed target: frail and complex patient

Real World

Multimorbidity




Treatment regimen for a
79-year-old with
hypertension, diabetes,
osteoporosis,
osteoarthritis, and COPD

Boyd, C. M. et al. JAMA 2005,294:716-724.

Time

Medicationst

Other

7100 Am Ipratropium metered dose inhaler Check feet
70 mg/wk of alendronate Sit upright for 30 min on day when
alendronate is taken
Check blocd sugar
E:00 And 500 mg of calcium and 200 1L Eat breakfast
of vitarnin D 2.4 g/d of sodium
12.5 mg of hydrochlorothiazide 20 mmal/d of potassium
40 mg of lisinopril Low intake of dietary saturated fat and
10 mg of glyburide chaolesteral
81 mg of aspirn Adequate intake of magnesium and calciurm
850 myg of metformin Medical nutrition therapy for diabetest
250 mg of napro=en DASHT
20 mg of omeprazole
12:00 P Eat lunch
2.4 g/d of sodium
20 mmaldd of potassium
Low intake of dietary saturated fat and
cholesteral
Adequate intake of magnesium and calciurm
Medical nutrition therapy for diabetest
DASHT
1:00 PM Ipratropium metered dose inhaler
500 mg of calcium and 200 I
of vitamin D
7:00 P |pratropium metered dose inhaler Eat dinner
8580 mg of metformin 2.4 g/d of sodium
500 myg of calcium and 200 1L 20 mmal/d of potassium
of vitamin D Low intake of dietary saturated fat and
40 mg of lovastatin cholesterol
280 mg of naproxean Adequate intake of magnesium and calcium
Medical nutrition therapy for diabetest
DASHT
11:00 PM Ipratropium metered dose inhaler
As neaded Albutarol metered dosa inhaler




Potential
medical
interactions

Type of Interaction

Medications With Medication and Medications for
Type of Disease Potential Interactions Other Disease Different Diseases Medication and Food
Hypertension Hydrochlorothiazide, Diabetes: diuretics increase  Diabetes medications: A
ligineprl serum glucose and hydrochiorothiazide may
lipids™ decrease effectvensss of
ghyburide
Diabetes Glyburida, metformin, A, Ostecarthritis medications: Aspirin plus alcohol; increased risk of
aspirin, and MSAIDs plus aspirin increass gastrointestinal tract bleeding
atorvastatin risk of bleeding Atorvastatin plus grapefruit juice:
Diabetes medications: glyburide muscle pain, weakness
plus aspirin may increase the Glyburide plus alcohol; low blood
risk of hypoglycemia; aspirin sugar, flushing, rapid breathing,
rmay decrease affectivenass of tachycardia
lisinopril Metformin plus alcohaol; extreme
weakness and heavy breathing
Metformin plus any type of food:
medication absomption decreased
Cstecarthitis MNSAIDs Hypartensian: NSAIDs: Diabetes medications: NSAIDs in MNA,
raiza blood pressuret; comipination with aspinn
MNSAIDs plus increase risk of bleeding
hypertension increase Hypertension medications:
risk of ranal failure MSAIDs decrease efficacy of
diuretics
Osteoporosis Caleiumn, alendronate MA, Diabetes madications: calcium Alendronate plus calcium: take on
may decrease efficacy of empty stomach (=2 h from last
aspirin; asprin plus alendronate rmeal)
can cause upset stomach Alendronate: aveid orange juice
Osteoporosis medications: Calcium plus oxalic acid (spinach and
calcium may lower serum rhubart) or phwtic (bran and whole
alendronate level cereals): eating thase foods may
decrease amount of calcium
absorbed (=2 h from last meal)
Chronic obstructive Shart-acting A P A
pulmonary diseass B-agonists

Boyd, C. M. et al. JAMA 2005;294:716-724.



WHEN SHOULD ONE BE CONSIDERED OLD?

65 years
75 years
85 years
It depends on...

| am uncertain



e Best-practice

T : Ageing populations: the
— i AL challenges ahead

— 7y

Lancet 2009; 374: 1196-208

2000 2001 2002 2003 2004 2005 2006 2007

Life expectancy (y ears)

70 <

Camada 102 102 103 103 103 104 104 104
Denmark 99 99 100 100 101 101 101 101
France 102 102 103 103 103 104 104 104
Germany 99 100 100 100 101 101 101 102
Italy 102 102 102 103 103 103 104 104
Japan 104 105 105 105 106 106 106 107
UK 100 101 101 101 102 102 103 103
USA 101 102 102 103 103 103 104 104

Data are ages inyears. Baseline data were obtained from the Human Mortality

Database and refer to the total population of the respective countries.

Table 1: Oldest age at which at least 50% of a birth cohort is still alive in

eight countries

T
1500

1925

Year

Ll
1950

1975

2000




Measuring population ageing: an analysis of the global burden of

disease study 2017
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Table 3. Estimated Life Expectancy, by Comorbidity Groups*

Annals of

Age, ¥ Life Expectancy in Men, y Life Expectancy in Women, y
u
I n te r n a I Average Comorbidity Average Comorbidity
U.s. U.s.
- - Populationt MNone Low/ High Diabetest COPD§ CHF| Populationt MNone Low/ High Diabetest COPDS§ CHF|
medicine Medium Medium
All races
66 154 185 15.7 959 147 122 7.4 18.4 225 18.4 120 161 15.4 8.0
70 L8 ¥ 135 89 131 11.0 [ 15.4 193 15.7 108 147 133 8.0
75 1.0 74 103 89 2.0 153 124 85 114 108 74
80 r CRe 8.2 58 74 7.0 T8 9.0 11.6 94 6.6 85 8.0 5.8
85 55 7.2 5.8 43 h5 51 37 6.6 87 7.0 51 62 6.2 4.7
90 39 51 3.9 3.0 37 37 3.0 4.7 5.7 4.7 35 4.4 4.4 35
White persons
66 15:59 186 161 99 148 122 7.9 185 226 185 120 162 147 85
70 129 163 139 89 13.2 11.0 7.0 15.5 194 158 108 14.0 127 80
75 99 12.8 10.7 74 103 89 58 12.0 153 12.4 85 1.4 102 7.0
80 7.4 9.9 8.2 54 74 6.6 4.8 5.0 T 9.0 6.6 85 8.0 5.8
85 54 7 5.8 4.2 54 48 36 6.6 82 6.6 5.0 6.2 6.2 47
90 3.9 50 3.9 3.0 36 36 3.0 4.7 5.7 47 38 43 43 35

Black persons

66 135 163 14.2 21 135 119 ¥ 17.0 213 17.8 108 17.0 17.0 81
70 11.4 147 124 7.9 114 9.5 6.4 144 18.7 15.3 99 a7 13.8 8.1
758 9.1 119 100 6.4 9.4 7.9 52 1.5 153 125 85 115 11.8 7.2
80 71 9.8 8.0 5.2 7.7 6.8 45 9.0 12.1 10.0 6.9 9.3 9.0 6.1
85 B0 73 6.3 45 55 5.2 38 8.9 9.0 75 ] 8.5 6.9 5.2
90 4.2 57 4.7 3.6 4.5 31 34 5.2 6.7 5.7 4.1 5.2 5.2 4.1

CHF = congestive heart failure; COPD = chronic obstructive pulmonary disease.
* Rounded to the nearest tenth.

T From the 2000 U.S. decennial life table ar the chronological age.

1 Includes diabetes only or diabetes with other conditions except COPD and CHF.
§ Includes COPD anly or COPD with ather conditions except CHF.

|| Includes CHF only or CHF with other conditions.



-AARP o e D
Real Possibilities

Boomers Turn 70

How this generation has influenced us all ... and how it will change the world again

@ by Bill Newcott, AARP Bulletin, January 2016 | @® Comments: 16
- T ————




CHI E FRAGILE?



— 1

Community

|

All older cancer patients

Hospital

Long Term Care

Facility Hospice

|

SCREENING (oncologist or geriatrician)

ONCOLOGIST

Usual Care

PRE-FRAIL/FRAIL

ATRICIAN (CGA)

Interdisciplinary Team:
Oncologist, Geriatrician, Physical therapist,

Professional Nurse, Psycho-oncologist, Social
Worker..........

Geriatric palliative care

| I

Modified approach

Palliative Oncology

Balducci L, Colloca G et all. Surg Oncol. 2010 Sep,;19(3):117-23



The «complex» patient — Co/multimorbidity

— Multiple drugs

Researchers have largely shied i ” cits
: »Cognitive deficit
away from the complexity of =i L
Itiple chronic conditions E > Physical defictt
multi :
P = | —a— Affective problems
— avoidance that results in § — Social problems
. . m I .
expensive, potentially harmful Incontinence
care of unclear benefit. — Malnutrition
L .
— Anemia
— Falls
NS Tinetti M. NEJM 2011 — Sarcopenia

— Osteoporosis



Frailty and stress

Frailty is most obvious under “stress”
acute illness
new medications
surgery
pain

change in environment or support



ONCOLOGICAL FRAILTY

"Fragilita” come sindrome, espressione di una ridotta riserva
omeostatica e resistenza agli stress di qualunque natura (fisica -
malattia-, psicologica, sociale, economica) risultante da un declino

cumulativo nei vari sistemi fisiologici e correlata ad outcomes negativi.




Development of frailty with advancing age

Invecchiamento normale

Fenotipo fragile

éPRE-FRAGILITA’ g ey

= Clinicamente silente
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PERFORMANCE
MECCANISMI OMEOSTATICI

FRAGILITA’ =aan

Deterioramento clinico

Invecchiamento Colloca G et al. Aging Dis. 2020 May 9;11(3):649-657.



Frailty - an overlapping concept

AGING

Increased vulnerability to
disease and accidents

over time COMORBIDITY
Disease processes
resulting from biology
and exposures
DISABILITY

Functional limitations
resulting from
impairments

Multidimensional
Unstable
Heterogeneous

Colloca G et al. Aging Dis. 2020 May 9;11(3):649-657.




Assessing the older patient
for cancer treatment

Fithess does not
mean you can all do
the same exercise




PHYSIOLOGICAL CHANGES IN THE ELDERLY



Pharmacodynamics mechanisms of drug action

Increased sensitivity to drugs

Increased adverse effects

Reduced capacity to respond to physiological challenges and
the adverse side effects

Colloca G Surg Onc. 2010 Sep;19(3):124-30.



Pharmacokinetics time course of drug concentration

Solubility (changes of distribution, protein binding)

Therapeutic window (hydrophilic vs. lipophilic drugs)

Adverse drug reactions

Increased target organ sensitivity

Colloca G Surg Onc. 2010 Sep;19(3):124-30.



Physiological changes in the elderly

Absorption

Decreased renal
function

Drug distribution

Decreased liver
function

Absorptive surface decreases

Splanchnic blood flow decreases
Drug-drug interaction may alter absorption
Acid production generally unchange

Reduced glomerular filtration rate
Decreased blood flow to the kidneys
Decreased tubular secretion
Reduced creatinine clearance

Reduced for hydrophilic agents:
Decrease in total body water
Hemoglobin

Decrease in serum albumin levels
Increased for lipophilic agents:
Decreased ratio of lean body mass and
increase in fat compartment

Reduced:

Hepatocyte mass

Hepatic blood flow

First pass effect

Phase Il metabolism generally preserved

Reduced bioavailability of oral
drugs

Reduced:
Removal of drug from the body by
excretion

Increased toxicity of hydrosoluble
agents

Reduced effectiveness of
liposoluble agents

Phase | metabolism decreased

Colloca G Surg Onc. 2010 Sep;19(3):124-30.



POLIPHARMACY



Arenas for polypharmacy

In the US 12.5% of the population is over 65 years of age but consume 32% of all

prescription medications and account for 25 % of drug expenditure and 30 % of total
national healthcare expenditure.

KaufmanDW, et al. JAMA, 2002; 287, 337.

Patients taking two drugs face a 13% risk of adverse drug interactions, rising to 38% when
taking four drugs and to 82% if seven or more drugs are given simultaneously

JuurlinkDN, MamdamiM, et al. JAMA, 2003; 289, 1652

If medication-related problems were ranked as a disease by cause of death, it would be the
fifth leading cause of death in the United States.

Klarinl, WimoA, FastbomJ Drugs and Aging, 2005; 22, 69-82.



Number of Interactions

Adrs and drug interactions prescribing drugs

Drug A +
Drug B Prescriber’'s Knowledge

Monitoring

.|
)

Colloca G Surg Onc. 2010 Sep;19(3):124-30.



Body composition

% Body composition o
(by weight) 2 5 A

Muscle is a major component of
LBM and plays a vital role in

maintaining health!

e Strength e Wound healing Ll
e Energy e Immune function
. Visceral tissue
* Mobility e Digestive function Protein 20% Connective tissue
e Skeletal support e Skin health Minerals 10% - Other
and balance

Colloca G, JGO. 2019



“Sarcopenia is a (geriatric)

Sarcopenia syndrome characterized by

REPORT B progressive and generalized loss

Sarcopenia: European consensus on definition of skeletal muscle mass and

and diagnosis strength (and/or function) with a

Apisedblobopehs g ek e Aol S ol oo R risk of adverse outcomes such as
YVES ROLLAND STEFHANE M. ScHNEER®, Bun TOPRMOVA', VAR VANDAOUDES. physical disability, poor quality of
e e life and death”

25 years 75 years

M

b LR
/\

AN

International Journal of Urology, 45-53, 2017, DOI:
(10.1111/iju.13473)




Loss of muscle mass and strength, a natural part of aging

24% loss from age 40-70
¥

15%
Loss each decade after
age 70

% peak muscle mass

Colloca G, JGO. 2019



Aging and muscle
consequences of losing LBM/muscle

e 10 20 30 40

n (4] n n

0 * Decreased immunity + Decreasedwound + Tooweak to sit * Increasedrisk
T £ healin ofdeath,
| © : g
k= * Increasedrisk of + Pressure ulcers usually from
ol 8l .. infection + Increased muscle pneumonia
ol 5 weakness + Pneumonia
vl £
< S * Increasedrisk of » Lack of healing

infection

4

« Limited activities of daily living
» Lowered quality of life

Demling RH. Eplasty 2009;9:e9.



CACHEXIA/SARCOPENIA/SARCOPENIC
OBESITY

Reduced Adipose Tissue

CACHEXIA

UNDERWEIGHT SARCOPENIC SARCOPENIA
BMI < 18.5 kg/m?

NORMAL WEIGHT
BMI 18.5 - 24.9 kg/m?

OVERWEIGHT
BMI 25.0 - 29.9 kg/m?*

OBESE
BMI 2 30 kgim?

SARCOPENIC
OBESITY

Increased Adipose Tissue
Subcutaneous adipose tissue Intermuscular adipose tissue

Visceral adipose tissue . Skeletal muscle

Prado CM, Cushen SJ, Orsso CE, Ryan AM, Sarcopenia and cachexia in the era of obesity: clinical and nutritional impact,
Published online on Cambridge University Press, 08 January 2016.



Take-home message

THE RIGHT QUESTION

If you do not ask the right questions, you do not get the right answers.
Un nuovo paziente

Un nuovo modo di assistere il paziente:

Eta ... relativa

Le comorbidita ed i farmaci... non si pesano... si gestiscono
Rischio non é malattia

La Frailty va scoperta e protetta



