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* What are multimorbidity and polypharmacy?
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Multimorbidity

» Defined as the co-occurrence of 2 or more chronic
conditions

* Observed in >60% of older adults

* It often causes negative health outcomes

* It challenges the organization of the health care
systems

Multimorbidity

Epidemiology of multimorbidity and implications for health
care, research, and medical education: a cross-sectional study
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Comorbidity of 10 common conditions
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Objectives of preliminar ICARE4OLD analyses J %

Within care dependent older adults:

o ldentify subgroups of individuals sharing the same

patterns of chronic disease

o Validate such findings across different countries and

care settings (Home Care and Nursing Home)



Methods

o Two settings: home care and nursing home

o Older adults aged 60 years or older

o Countries: Canada, Italy, Finland and New Zealand
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HREL o

o First assessment between 2014 and 2018 through the comprehensive

geriatric assessments tools interRAI HC and LTCF

&5 interral

Finland

Canada

Italy

New Zealand

Results

Total sample: 177,000

pREL o
_\h ©

A 5-class solution was chosen as the best model for both HC and NH

5 classes Over expressed diseases Naming of the classes

Chronic obstructive pulmonary disease

1 Congestive heart failure Cardio-pulmonary

diseases

Coronary heart disease

2 Other dementia Other dementias
Anxiety

3 Bipolar Psychiatric conditions
Depression
Hemiplegia . .

4 Stroke / Hemiplegia
Stroke / pleg

5 Alzheimer disease Alzheimer dementia
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Characteristics of the Canada dataset, HC setting H“‘“E te,
Total Cardio-pulmonary Other. Psychi?tric Str?l(le /. AIzheimfer
s | e | s | s | ot | vl et
N=25000 | N=2137 (9%) (17%) (49%) (8%) (18%)
Females 60% (70.8%) 59.5% 627% | (49.1%) | 521%
Age (mean (SD) 81.2(9,1) (77.6(9.4) | (@3.9(7.5) | 80.8(9.4) | 79.9(9.2) | 82.1(8.7)
ADL
Mild-moderate 32.4% 32.8% 41.3% 30.1% 30.3% 31%
Severe 23.9% 24.1% 28.8% | C209%> | (32.4%)> | 23.6%
cPs>1 77.6% 83.9% (99.2% >| (69.4%) 84% 73.8%
Total number of
diseases
3+ diseases 31.0% | C_87% ) 321% |[C 8% D | 48.4% 60.4%

ADL = Activities of Daily Living, CPS = Cognitive Performance Scale

Polypharmacy

UsS

... The highest prevalence of medication use was among persons aged at least 65 years,
of whom 12% took at least 10 medications

Kaufman et al. JAMA 2002

The prevalence of polypharmacy (use of 25 prescription drugs) increased from an
estimated 8.2% in 1999-2000 to 15% in 2011-2012

Sweden

Kantor et al. JAMA 2015

... mean number of drugs was 7.9 for age group 70-79y, 9.3 for age group 80-89 y and
9.7 for age group 90 y or older

NH Europe

Hovstadius B et al. BMC Clin Pharmacol. 2009

Polypharmacy was observed in 2,000 (49.7%) residents and excessive polypharmacy

in 979 (24.3%) residents.

Onder G et al. ) Gerontol A Biol Sci Med Sci. 2013



Polypharmacy (n of drugs used in 2019)

24-10-2022

—Opr

N. drugs % Men % Women
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Prevalence of use (%)
Drug class Men Women
65-69|70-74|75-79|80-84| 285 | Tot |65-69|70-74|75-79(80-84| 285 | Tot
PPI 35,4|45,6|49,6/58,5/66,5|47,9|37,1(47,2|50,7|58,7|62,7 50,3
Anti-hypertens. |59,0/71,6|75,3|86,9(95,5|73,9|54,8(69,3|74,8/86,2/92,0|74,0
Antibiotics 43,9/49,5|49,2|54,9/63,5/50,3 148,2|51,8/49,0/52,4|57,5/51,6
Prevalence of use (%)
Drug class Men Women
65-69|70-74|75-79|80-84| 285 | Tot |65-69|70-74/75-79(80-84| 285 | Tot
PPI 35,4|45,6|49,6/58,5/66,5|47,9|37,1(47,2|50,7|58,7|62,7 50,3
Anti-hypertens. {59,0/71,6(75,3|86,9|95,5| 73,9 54,8/69,3|74,8|86,2(92,0(74,0
Antibiotics 43,9149,5|49,2|54,9/63,5|50,3|48,2|51,8(49,0/52,4|57,551,6
Urinary 19,7(29,1(34,5(42,1|147,3/31,7/03/04|04(05|0,4|0,4
Anti-osteopor. 14,3 48,4
Pain killers 11,5 17,1
Anti-depress. 10,6 19,3
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Prevalence of use (%)
Drug class Men Women
65-69|70-74(75-79|80-84| 285 | Tot |65-69(70-74|75-79(80-84| 285 | Tot
PPI 35,4/45,6(49,6/58,5|66,5|47,9/37,1(47,2|50,7|58,7|62,7 50,3
Anti-hypertens. (59,0/71,6|75,3|86,9|95,5(73,9|54,8|69,3|74,8/86,2(92,074,0
Antibiotics 43,9(49,5/49,2|54,9/63,5/50,3 (48,2/51,8/49,0|52,4|57,5|51,6
Urinary 19,7|29,1|34,5(42,1|47,3|31,7,0,3/0,4|/0,4|0,5[0,4 (0,4
Anti-osteopor. 14,3 43,4
Pain killers 11,5 17,1
Anti-depress. 10,6 19,3
Antidiabetics 16,7/21,2/22,3|23,8/21,6(/20,6(11,1/15,3|16,9/18,9(17,6/15,6
Statins 32,5/41,3/43,1|46,1(38,6/39,6 |28,7/37,6/39,5|41,3|30,5|35,2
NSAIDs 26,2(30,0/28,7(30,3|28,6|28,6/33,0/38,2|36,6/37,2(30,8|35,1
Interactions — Italian Population
Total (265 years) 65-74 75-84 >85
n. % (%) (%) (%)
2 o + drugs increasing
risk of bleeding 910.000 6,6 4,7 8,1 9,5
2o0+drugs causing QT | ), 55, 1,8 1,4 2,0 2,6
prolongation
2 o + drugs increasing
the risk of acute renal 1.301.647 9,5 8,2 10,9 10,3
failure

Rapporto Osmed anziani 2020
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Outline

* What are multimorbidity and polypharmacy?
* Approaches?

Potentially serious drug-drug interactions between drugs
recommended by clinical guidelines for 3 index conditions and
drugs recommended by each of other 11 other guidelines
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Decision Making for Older Adults With
Multiple Chronic Conditions: American
Geriatrics Society Guiding Principles

I Are disease-specific evidence-based guidelines applicable |

S—
PR = -]

*>10 y life * 2-10 y life expectancy
i ] * <1-2 y life expectancy
expectancy > |+ Increasing number/severity of | <t-2y
* Few oondmops / conditions . Advanoeg‘eend-sl!age disease A
* Fit and functional « Impaired function (eh%art ::?;S r:’]' cancer, an
Disease-based l ‘l'
guidelines as L , Deescalate treatments
consistent with patient Health Priorities-Aligned Care: Curren| P
preferences Care Planning

Symptom management

Journal of the American Geriatrics Society, Volume: 67, Issue: 4, Pages: 665-673

Adult with 2 or more long-

General prnciples Mﬂ}““ﬂ'

et | NICE Guidelines Multimorbidity
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Italian Guidelines on MM and polypharmacy

...persons with multimorbidity are heterogeneous, and their
global health status and risk of negative outcomes may vary
largely... strategies for patients’ stratification are needed to
identify the most demanding and complex-to-treat groups,
i.e., those that might benefit most from individualized and
integrated healthcare approaches. ...

Onder G et al. Aging Clin Exp Res 2021

ltalian Guidelines on MM and polypharmacy

Recommendation. The Frailty Index can be used to identify persons
with multimorbidity at risk of unplanned hospital admissions.

Recommendation. Among patients hospitalized or discharged from
hospital, validated tools such as the Clinical Frailty Scale, Frailty
Index, and Multidimensional Prognostic Index are recommended
for identifying those with multimorbidity and limited life expectancy.
Recommendation. In community-dwelling persons, the Charlson

Comorbidity Index, Frailty Index, and gait speed test can be used to
identify those with multimorbidity and limited life expectancy.

Onder G et al. Aging Clin Exp Res 2021
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AGS guiding principles

Elicit and incorporate patient (and family/caregiver) preferences
into medical decision making.

Recognize the limitations of the evidence base, and interpret and
apply the medical literature specifically for this population.

Frame clinical management decisions within the context of harms,
burdens, benefits, and prognosis (eg, remaining life expectancy,
functional status, and quality of life).

Consider treatment complexity and feasibility when making
clinical management decisions.

Use strategies for choosing therapies that optimize benefit,
minimize harm, and enhance quality of life.

Journal of the American Geriatrics Society, Volume: 67, Issue: 4, Pages: 665-673

AGS guiding principles

Elicit and incorporate patient (and family/caregiver) preferences
into medical decision making.

Recognize the limitations of the evidence base, and interpret and
apply the medical literature specifically for this population.

Frame clinical management decisions within the context of harms,
burdens, benefits, and prognosis (eg, remaining life expectancy,
functional status, and quality of life).

Consider treatment complexity and feasibility when making
clinical management decisions.

Use strategies for choosing therapies that optimize benefit,
minimize harm, and enhance quality of life.

Journal of the American Geriatrics Society, Volume: 67, Issue: 4, Pages: 665-673
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The NEW ENGLAND JOURNAL of MEDICINE

Goal-Oriented Patient Care — An Alternative Health

Outcomes Paradigm
David 8. Reuben, M.D,, and Mary E. Tinetti, M.D

... focus on a patient’s individual health goals
within or across a variety of dimensions (e.g.,
symptoms; physical functional status, including
mobility; and social and role functions) and
determine how well these goals are being met...

Rubern DB NEJM 2012

Goal oriented care

1. Individually desired rather than universally applied health
states;

2.1t simplifies decision making for patients with multiple
conditions by focusing on outcomes that span conditions and
aligning treatments toward common goals

3. It prompts patients to articulate which health states are
important to them and their relative priority

Rubern DB NEJM 2012
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Association of Patient Priorities—Aligned Decision-Making
With Patient Outcomes and Ambulatory Health Care Burden
Among Older Adults With Multiple Chronic Conditions

Intervention: Patient priorities care, an approach to decision-making that
includes patients’ identifying their health priorities (ie, specific health
outcome goals and health care preferences) and clinicians aligning their
decision-making to achieve these health priorities.

Tinetti ME et al. JAMA IM 2019

Association of Patient Priorities—Aligned Decision-Making
With Patient Outcomes and Ambulatory Health Care Burden
Among Older Adults With Multiple Chronic Conditions

Results: Compared with UC patients, PPC patients were more likely to have
medications stopped (OR, 2.05; 95% Cl, 1.43-2.95) and less likely to have self-
management tasks (OR, 0.59; 95% Cl, 0.41-0.84) and diagnostic tests (OR,
0.22; 95% Cl, 0.12-0.40) ordered.

Conclusions: This study’s findings suggest that aligning care with patients’
priorities may improve outcomes for patients with multiple chronic
conditions.

Tinetti ME et al. JAMA IM 2019
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AGS guiding principles

Elicit and incorporate patient (and family/caregiver) preferences
into medical decision making.

Recognize the limitations of the evidence base, and interpret and
apply the medical literature specifically for this population.

Frame clinical management decisions within the context of harms,
burdens, benefits, and prognosis (eg, remaining life expectancy,
functional status, and quality of life).

Consider treatment complexity and feasibility when making
clinical management decisions.

Use strategies for choosing therapies that optimize benefit,
minimize harm, and enhance quality of life.

AGS guiding principles

Elicit and incorporate patient (and family/caregiver) preferences
into medical decision making.

Recognize the limitations of the evidence base, and interpret and
apply the medical literature specifically for this population.

Frame clinical management decisions within the context of
harms, burdens, benefits, and prognosis (eg, remaining life
expectancy, functional status, and quality of life).

Consider treatment complexity and feasibility when making
clinical management decisions.

Use strategies for choosing therapies that optimize benefit,
minimize harm, and enhance quality of life.
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Treatment of non dementia illness in
patients with dementia

Problems Consequences Responses
Lognibon and Decreased decsion-malarg capacty LOonsoar alerod nsc-Danail ratio
AXIIB00 InCreased caregiver burgoen balancing safety and autonomy
Increased rek of diagnosts Adust communcation straleges

procedures
Aciherance problems
Difficutty reportng adverss affects
Difficulty titratng medicines based on
reporting by pahent
Decreased ife Decreased potential bonefit SO siterad rek-Lenalil ratin
axpeactancy Rearnm therapy/scresning for those
with suficient lile sxpectancy to
reaize benoit
Exchusion from Incraased uncertamnty about effects of Folicy changes 10 iInclude patients with
sluches tharapy in this grous Sormanta in appeopnats studkes

AGS guiding principles

Elicit and incorporate patient (and family/caregiver) preferences
into medical decision making.

Recognize the limitations of the evidence base, and interpret and
apply the medical literature specifically for this population.

Frame clinical management decisions within the context of harms,
burdens, benefits, and prognosis (eg, remaining life expectancy,
functional status, and quality of life).

Consider treatment complexity and feasibility when making
clinical management decisions.

Use strategies for choosing therapies that optimize benefit,
minimize harm, and enhance quality of life.
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Concerns about older persons' ability to

adhere to complex medication regimens
Concem Represantative Quotation
Historical evidence of  Also | factor in adherence 10 even a basic treatment. If they

inability 10 adhere cannot manage a basic treatment, the one | am giving them,
| am not going to complicate it further by adding something

10 pet 10 the goal range.
Difficulty understanding Whenever [patients] are confused about what medications
medications they are on that suggests a problem. When they can not tell

you what the medications either by name or description,
and they are confused about when they are supposed 1o

take them
Availability of social Often what you are doing is ass2ssing someone's
support personality and their abillities to integrate complicated

information and goals and if you have a patient who is
limited you are obviously nol going 10 push the meds naarly
as hard uniess there is somebody else in the picture who
can administer them.

1100k 2t their functioning as 2 whole and also whether o
0ot they live alone, their support system, have heip.

ANLUHIYVES UF

Fried, T. R. et al. Arch Intern Med 2010 INTERNAL MEDICINE

AGS guiding principles

Elicit and incorporate patient (and family/caregiver) preferences
into medical decision making.

Recognize the limitations of the evidence base, and interpret and
apply the medical literature specifically for this population.

Frame clinical management decisions within the context of harms,
burdens, benefits, and prognosis (eg, remaining life expectancy,
functional status, and quality of life).

Consider treatment complexity and feasibility when making
clinical management decisions.

Use strategies for choosing therapies that optimize benefit,
minimize harm, and enhance quality of life.
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Avoid un-necessary drugs
Herbal medications

11 you are thinking about or already using an herbal medication

(D) Discus e o the hesbal . Herbal meds:
medcation with your doctor
- Not regulated

WA A‘:ikn :.'ll . '-
o - No proofs of safety
(@ Dorétine and efficacy
o Chidren . )
oL - Contamination
- Concentration (?)
J) V_Lmh {or possible ‘
:‘:’:hl” allergic reactions % - Slde Effects

vomiting  rashes
dartwa  asthma

fatigue headaches
disziness  dry mouth

Onder G et al. JACC 2017
Onder G et al. JAMA 2016

| General principles Patsent and service user

ezt | NICE Guidelines Multimorbidity

multimorbidity i
‘ * Discuss the purpose of an approach to care
c Aasessing fralty 2 ' that takes account of multimorbidity
 Establish disease and treatment burden
s s ivasaaiie * Establish patient goals, values and priorities
care that takes account of e Review medicines and other treatments

_ taking into account evidence of likely

benefits and harms
* Agree an individualised management
plan with the person

24-10-2022
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Italian guidelines on multimorbidity

To achieve optimal outcomes in persons with multimorbidity and/or
polypharmacy, the following principles concerning the interaction of
healthcare professionals and patients are recommended:

1. Identify health trajectories, clinical care needs, and person preferences
for their care plan.

2. Agree on an individualized care plan that takes into account the
interaction between chronic disease and drug treatments, as well as
personal preferences about care and living environment.

3. Educate patients and/or caregivers about the use of medications and
support self-management of treatment, while increasing their knowledge on
the risks and benefits of polypharmacy and providing information about
dEprescrlbmg procedures. Onder G et al. Aging Clin Exp Res 2021

Italian guidelines on multimorbidity

To implement an optimal approach to patients with multimorbidity and/or
polypharmacy, healthcare professionals should consider the following
principles:

1. Contextualize the scientific evidence.

2. Assess the benefit/risk ratio of using specific guidelines for single
diseases, in light of the patients’ clinical and social care characteristics and
personal preferences.

3. Use drugs with documented efficacy, at the minimum effective dose,
with the lowest number of dosage units and daily administrations.

4. Look out for adverse drug reactions due to drug interactions (including
drug-drug, drug-disease, drug-food, drug-dietary supplement interactions)

Onder G et al. Aging Clin Exp Res 2021
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Outline

* What are multimorbidity and polypharmacy?
* Approaches?
* Biology of multimorbidity

Biological Mechanisms of Multimorbidity?

* Biological mechanisms of aging increases the susceptibility of
aged individuals to several chronic diseases and loss of
function

21
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Time and the Metrics of Aging

Disease development

Preservation of function

Age

Ferrucci et al. Circ Res 2018

Inflammaging

Stimuli

* Damaged cell debris Inflammation

* Irritant chemicals Attempts to remove Effect

* Pathogens damaged cell debris, Eliminates the cause Switch off

* Intrinsic cell defect Irritants, or pathogens of inflammation inflammation Healing

"{‘—r

Syslemlc elfecls

' . ? ' Neurogenesis )
Sarcopenia { L Neurogemc growth factors

i ic muscle perfusion Neurogenesis

LIGF1 production and [ L Cell plasticity ‘

signalling
> [ Insulin resistance Mhodmdrhl function
Anaemia TINFRL Osteoparosis | and biogenesis
T Hepeidin TTLRa INF L1, L6, TNE 11, and IL-6
+ Ferroportin JAK and RANKL 4 Respiration and ATP synthesis
4 Iron absorption and recycling IRS1 and IRS2 activation | | T Osteoclasts LNADNADH ratio
l EPO production and signalling Limsulin signalling 1 Ostwocakin IPGCIn

Ferrucci et al Nature Reviews Cardiology 2018
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Biological Mechanisms of Multimorbidity?

* Biological mechanisms of aging increases the susceptibility of
aged individuals to several chronic diseases and loss of
function

* These mechanisms are not fully defined

The hallmarks of aging

A major challenge is to
dissect the
interconnectedness between
the candidate hallmarks and
their relative contributions
to aging, with the final goal
of identifying pharmaceutical
targets to improve human
health during aging, with
minimal side effects.

Lopez-Otin et al. Cell 2013
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Biological Mechanisms of Multimorbidity?

24-10-2022

* Biological mechanisms of aging increases the susceptibility of

aged individuals to several chronic diseases and loss of

function

* These mechanisms are not fully defined

* Therapies developed to target such shared ‘drivers’ have the
potential to delay the onset and progression of multiple
chronic diseases and functional decline

VIEWPOINT

N Barzital, MD
Istinuce for Agng
Research, Abert
Erszen Collegeul
Mecicine, frons
New Yok

Ana Marla Coesvo,
MO, 0
rstute for Agiog
Resaanch, Abet
Ersten Toliege of
Maodions, Bronn
Noew York

Steve Austad PhD
Doparument of
Ruokgy, The
Universty of
Alarma ot
Brmnglam

SCIENTIFIC DISCOVERY AND THE FUTURE OF MEDICINE

Aging as a Biological Target for Prevention

and Therapy

* Chronic health prablems related to the unprec

edented sgirg of the human popuiation in the 2ist cen.
tury threaten to dsrupt economies and degrade the
quabty of lates fife throughout the developed wockd. For-
wnatedy. résearch has shown that fundamental aging
processes can be targeted by nutritional. genetic, and
pharmacologic interventions to enhance and extend
both healthand longevity n experimental aemal mod
el These findings dearly demonstrate that the biclog)-
cal rate of aging can be slowed

The geroscience hypothesis, for which thereis abue-
dantevidence inankna models. inks these biokgcal dis-

= coveries to human health by proposing that targeting

blological aging processes will provent, or at a mini

mum delay, the ormset and progresson of multiple chronic
diveases and debilities that are typically observed in oider
aduts. ' For example, interventions that extend the ife
Span of mice often also prevent o Slow the progress of

another. If biological aging processes are the funda

menta cause of viruslly 31 magor medical disaases and
conditions in indwviduals, then targeting those pro
cesses holdds proenise to amelorate many of these dis-
eases and conditions as a group.

Aging Processes Can Be Targeted

One of the man geroscence accompishmants s to high
light a small number of magor “pilars,” siteracting molecwy
lar and physciogical processes that underdie the biclegy
of aging. Sor instance, metaboksm, proteostass, Mmacio
molecular damage. Infammation, adaptation 10 stress,
epigenetics. and stem celis and ther regeneration.’ The
key fature of this conceptual framewark & that these pro
cesses are understood to be tightly interrelated. These
findings have emerged from the remarkable progress
made in recent years in dissacting aging processes in
moc organisms

JAMA Sept 2018
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TAME trial — Aging as a target

TAME will mark a paradigm

shift, moving from treating
each medical condition to
targeting aging per se

Barzilai N et al. Cell Metabolism 2016

TAKE HOME MESSAGE

* Multimorbidity highly prevalent
* Polipharmacy consequence of multimorbidity
* Individualized approach of multimorbidity

* Understanding of biological mechanisms is important to
target interventions
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