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What do we already know?
Multimorbidity 1.0

What are we less certain about?
Multimorbidity 2.0



1) It is the most common chronic condition

Agrng Reseanch Revews 1011 400098 OPEM B ACCESS Freaty wentable sntne
Cormerta hats svalatio st ScrenceOrect

Ageing Research Reviews

Prevalence, Determinants and Patterns of
Multimorbidity in Primary Care: A Systematic Review of
Observational Studies

Concepeid Violan'~, Quinti Foguet Boreu', Gemma Flores-Mateo', Cheis Salisbury, Jeanet Blom",
Michael Freitag®, Liam Glynn®, Christiane Muth’, Jose M. Valderas*™

A Systematic Review of Prevalence Studies
on Multimorbidity: Toward a More Uni-
form Methodology

lournal homepage: www elsevier com/locate/arr

Aging with multi bidity: A review of the li

Murtie Fortin, MD, MSc, CFPC'
Mo Stewnart, P

Murie-Eve Poitas, RN, MS<*

Jost Almisdl, MD, PRD-

Heather Maddocks, PAD Canditinr™*

A ', Sara Angl . i , Francesca
Anita Karp**, Annika Garmen*, Bettina Meéinow*, Laura Fratiglioni**

5 gt Swrden

ABSTRACT
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2) It is related to negative health outcomes
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in older adults with multiple chronic conditions: population
based cohort study
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Prevalence, Expenditures, and Complications
of Multiple Chronic Conditions in the Elderly

ventable complications increased with the namber of
chronic conditions. For example, Medicare beneficaries
with 4 oe mare chromic conditsans were 99 tises more
likely than 2 bemeficiary without amy chronkc conditions
to have an admission for an ambalatory care sensitive con-
dimion (99% confidence interval, 86-113). Per capiea Medi-
care expenditures increased with the number of types of
chronic conditions from $211 amoag benefictaris with-
outa chronic condition 1o $1397

+ or more types of chronic condities.
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son Mothods: A cross-sectional analysis was conducted on

G a mationally random sample of 1217 103 Medicare fiee-

Ada for-service beneficiaries aged 63 and older living in the

cond United States and enrolled in both Medicare Part A and

. Medicare Part B during 1999, Multiple logistic regres-
sion was used 10 analyze the influcnce of age, sex, and

| number of types of chronic conditions on the risk of in-

curring inpatsent hospitalizations foe ambulasory cat
sitive conditions and hospitalizations with preventable
complications amoeg aged Medicare beneficuarios ditren.

Reswltss In 1999, K2% of aged Medicare beneficiaries had
1 or more chrosic conditioes, and 63% had

chronic conditsoms. Inpaticnt admissions for ambalatory
care semsitive conditsons and bospitsbizations with pec-

arcsen- | sbom of a peew

entable complication in an inpaticat setting

increases dramatically with the number of chronic con-
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REVIOUS STUDIES have shown
that & much a5 45% of the
genenal population and 8%
of the population aged 65
years and older have 1
chroaic condition or moee and that more
than 7% percen of all US bealth care ex-
tures are related 10 the eatment of
Chronkc conditons. The prevalence of
chroaic conditions continues Lo nc
3nd by 2020 an estimated 157 million
Americans (nearly 0% of the popula-
tion) are projected 10 have atkeast | chroasc
condition.” Therefoee. it s mot surpeising
that considerable attention has been di
rected towand designing treatment peoto-
cols 10 prevent o inhibi the progression
of specific chroaic conditions sisch as dia-
tes. asthim, o stroke cated phar-
macological therapics, disease manage-
ment programs, and patient

efforts have been developed in an attempt

10 peevent progression of specific chronic

conditions and 1o improve ongoing dis
.

cane man * However, with rare ex-
cepeions, nearly all of these mitiatives have
focused caa single chronic condition. Rela-
tively few inicatives address the realty that
30% of all individuals with cheonke condi-
tions have mkiple chronic conditions. In
2000, an estimated 37 million Amerscans
had multiple chronic conditions, and the
number is projected to increase to 81 mil-
lion by 20207

Individials with sultiple chronic
conditions have chimnscal needs that may dif
fereatianc them froes persons with a single
chronic condmion. Evidence indicates that
chroaic conditions cluster, and that per-
sons with 1 chronic condition are mose
likely to have other conditioas.** Mare-
aver, persons with multiple chronic con-
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Abstract

Background: A key challenge i bealtheare systemn workiwide is the lasge nussber of putscnts who sufler from
mukimortadity; doypite this, moat sysems e ..p....m within 3 single-dicac framework. Objective: The
present seudy addrewes two iwoes: the A for paticats with
wakimortadity; and the facton that proaee or “abibiecare coondination ¢ he bevel of provider organizations
sl heahbcare peofessionals. Design: The analysis is based 00 a scoping study, which combises 2 sysenssic
ysis. The search was comucted in November 2013 and inchuded

of care

the PubMed, CINAHL,
oepanizations sed 3 band-scarch of reference ob.
from indmtrislized countrics, in Englinh, German and the Scandimuvian Lingusges, which focused oo both
mukimortudity/comorbidity and coonfimation of tegrated care. Results: The analysis inchaded 47 of the 226
idewsified wdies. The contral theme emenging was complexicy, Thi related 10 bo
ofpuicnts wich mbimmachidicy (cae complexiny) amd the ocganiauion of care delivery a he bvels of peovider

sl bealtheare Is (care complexity). € 1 terms of bow 10 sppeoach care
coonlination, cee approsch is 1o reduce complexity and the othes i to cmbeace complexity. Either way, futuse
rescasch must take 2 more explict stance on complexsty and abo gan 3 better undentanding of the role of
profemionsh 12 3 preroqanite for the devek

of new care

15-28
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Keywords: multzmorbuliy, care countimation,
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Introduction on the conti re. b creates siloes acrom secton
where patsents with multimarbidiy are connected 1o
several chmical pathways thae are st covedimaed with
each other. As 4 comequence, patients may be confued
about who is responseble for particular aspects of ser-
vace delivery, amd interrelated problem may mot be dealt
with quickly cnough or may be duplicated by different

Despite the extent and smpact of multimarbidity, mont
healtheare syscms arc ceganized within 3 wngk -discanc
framework, which docs st refloct the peoblems and
ceds asociared with multimorbidicy [1—4). The needs
of patients with mulkimortadiey are not just the s of
the needs i relation to individual dneases [5]. and, there -
fore, the simghe-discase arganization has a negative effect

ity are more valnerable o
wom 2,
peoviders restrict thear respomibility for care delivery 10
the puticat when prescat, gaoeing overall coondsaation
acrans time and/ce sectons. More specifically, fragmen

taticm is described 2 the breakdows in communication
and collaboration in peovading services to an individual:

which ares when
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Tackling multimorbidity in prlmary care

relationa!

INTRODUCTION
The GP regeiration system i the NS
ncourages a relahonedg betwesn 3 primary
a3 bocal pogadaion over e,
Hestoncally, the sl sz of practice Jearmes
04 the stablty of G < croated
oy srtng persord contensty. Howews, .
guneral practices fave becorme mrerangly
o people move arcund and
commtn reare, the Buiood of 3 Sreng
porsonal relatiorehp beweon docor and
puibert hars been cfsat aganst tackors such

a0 paterts’ chexes and priontes. Good
0d Lsting therpetc relationshes
foueh when orgreatere, dier saffonet
cppartuntes for 3 obent 1 5o the same
chracn when requested  Howens, Bere
© 2 need for more evderce sbaut how
proneng relatonol corbruy Improves.
el care cutcomes, esgecially i pit
0 whom 3 combrskon of SoCONOG
dsadvartage and complex comorbadbes
preweet oflectin oecagueTent Wt hoalh
20 socio services.

DEFINING RELATIONAL CONTINUITY OF
CARE

The term ‘conteuty of cro’ refers ¥ 3
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3) Patient-centred medicine should guide practice
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3) Patient-centred medicine should guide practice

Articles

Management of multimorbidity using a patient-centred
care model: a pragmatic cluster-randomised trial of the

3D approach

ury, MerSeeMan, Peter Bower, Bruce Guthrie, Kot herine Chaplin, Daisy M Gau

, Sara Brookes, Bridie Fitzpatrick, Carofine Gardner,

x‘, dnwwm,nm Victoria Lee John McLeod, Cindy Mann, Keith R Moffat, Stewart W Mercer

Summary

Background The management of people wllh muluplc chronic conditions challenges health-care systems designed

s

around single ¢ There is

that care for multimorbidity should be patient-centred,

focus on quality of life, and promote self- management towards agreed goals. However, there is little evidence about
lhc cﬁ'«lhcmss of this approach. Our hypothesis was that the patient-centred, so-called 3D approach (based on

q

. and drugs) for patients with multimorbidity would improve their health-related

of th, i
quality of life, which is the ultimate aim of the 3D intervention.

Methods We did this pragmatic cluster-randomised trial in general practices in England and Scotland. Practices were
randomly allocated to continue mua] are (17 pr‘mtes) or lu provide 6-monthly comprehensive 3D reviews,
incorporating patient-c hat reflected i best care (16 practices). Randomisation
was computer-generated, stratified by area, and d by practice deprivation and list size. Adults with three or
more chronic conditions were recruited. The primary outcome was quality of life (assessed with EQ-5D-5L) after
15 months’ follow-up. Participants were not masked to group assignment, but analysis of outcomes was blinded. We
analysed the primary in the i jon-to-treat popul. with missing data being multiply imputed. This
trial is regi dasan | jonal Standard Randomised C lled Trial, number ISRCTN06180958.

Findings Between May 20, 2015, and Dec 31, 2015, we recruited 1546 patients from 33 practices and randomly assigned
them to receive the intervention (n=797) or usual care (n=749). In our intention-to-treat analysis, there was no
difference between trial groups in the primary outcome of quality of life (adjusted difference in mean EQ-5D-5L 000,
95% CI —0-02 to 0-02; p=0-93). 78 patients died, and the deaths were not considered as related to the intervention.

Interpretation To our knowledge, this trial is the largest i
of imorbidity. The 3D & i

Funding National Institute for Health Research.

of the i jonal

about optimal

did not improve patients’ quality of life.

Copyright © 2018 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY 4.0

license.

Introduction

There is increasing awareness of the importance of multi-
morbidity, defined as patients living with two or more
chronic health conditions. One in four people in the UK
and the USA have multimorbidity, increasing to at least
two-thirds of those older than 65 years.* Multimorbidity
is associated with reduced quality of life, impaired
functional status, worse physical and mental health, and
increased mortality.’ The increasing prevalence of multi-
morbidity, driven by the ageing population, represents a
major challenge to all health-care systems because these
patients are heavy users of services. In the USA, people
with multimorbidity account for more than two-thirds of
total health spending.’

Efforts to improve the care of patients with chronic
diseases have focused on developing guidelines to
implement standardised care for each disease. However,
this approach can have disadvantages for patients with

wwew thelancet com Vol 392 July 7, 2018

bidity.* Rec ons based on disease-
specific guidelines can be inappropriate for patients with
co-existing conditions.” If each condition is considered in
isolation, patients can be prescribed numerous drugs and
lifestyle changes, and are expected to attend frequent
health-care appointments. Therefore, treatment itself can
represent an excessive burden for patients with
multimorbidity, alongside their burden of illness.’
Furthermore, segmentation of care by disease means that
health care for these patients is often fragmented and
poorly coordinated. Older adults describe wanting one
fi I to take ¢ bility for their
nwmll care, and to consider their por:nn.ﬂ situation and
preferences when advising about treatment decisions.*
Rec these probl, in England,'
the USA,* Europe, :md inte mmoml]\ have published
guidance about improving the management of patients
with multimorbidity, and the US Department of Health

@x®
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Some questions...

Is the threshold of 3+
diseases clinically relevant?

Is targeting multimorbidity
enough!?



...the 2+ cut-off poorly captures the

heterogeneity in older adults’ health status...

0 diseases 100%

90%

1 disease 80%

70%

2 diseases 60%

= 2+
+ diseases
0,

3 diseases 40%

30%

4 diseases 20%
5 diseases

6 diseases 10%
+7 diseases

0%

60-66 72-78 81-87

Age (years)

Calderdn-Larranaga, ] Gerontol A Biol Sci Med Sci (2016)
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What do we already know?
Multimorbidity 1.0

What are we less certain about?
Multimorbidity 2.0



Multimorbidity 2.0

How should the burden of multimorbidity
be operationalized to make it a meaningful
concept both from the research and clinical

perspectives!
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Swedish National Study on Aging and Care —  §§
Kungsholmen SNAC-K

https://www.snac-k.se/



https://www.snac-k.se/

How should multimorbidity be operationalized?

Data-driven identification of multimorbidity patterns
* Diseases are NOT distributed randomly
* Diseases CLUSTER

* The global burden of morbidity is HIGHER that the simple sum of
isolated diseases

-

ARTICLE W) Check for updates

Twelve-year clinical trajectories of multimorbidity
in a population of older adults

Davide L. Vetrano® "28™, Albert Roso-Llorach® 348, Sergio Fernandez3#, Marina Guisado-Clavero>?,

Concepcién Violan3#, Graziano Onder>, Laura Fratiglioni"®, Amaia Calderén-Larrafiaga® &

Alessandra Marengoni®’2



Trajectories of multimorbidity patterns
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Vetrano DL, ..., Calderén-Larranaga A & Marengoni A, Nat Communications (2020)



Trajectories of multimorbidity patterns

3000-

Unspecific group

* Younger participants

* Lower morbidity and less drugs
1 Cardiometabolic risk factors
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Vetrano DL, ..., Calderon-Larranaga A & Marengoni A, Nat Communications (2020)



Trajectories of multimorbidity patterns
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Vetrano DL, ..., Calderén-Larranaga A & Marengoni A, Nat Communications (2020)



Trajectories of multimorbidity patterns
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How should multimorbidity be operationalized?

Speed of multimorbidity accumulation

* Underlying mechanism: progressive loss of resilience and homeostatic
multisystem dysregulation

* Proxy for the speed of biological aging

(A
REF
A high baseline IL-6
= = = high baseline IL-6 and faster increase
> 4 in IL-6 overtime
0]
7]
3
<" Phenotypi © 4
00| 3
© 5
5 5 ]
ol s B SV 9 8 - 3
=1 .~ o YN §
O] =W ™" Z 1
m Elements of Biological Aging
-& Resilience mechanisms
‘G Stressors
> 01 . - .
Age 60 70 80 90

Age

Ferrucci L et al. Circ Res (2018); Fabbri E et al.] Gerontol A Biol Sci Med Sci (2015)



A) Father’s occupation during childhood

Manual father’s occupation

Number of Chronic Conditions
(&)

0 1 2 3 4 5 6 7 8 9
Follow-up Time, Years

C) Job strain in midlife

81 High strain job
7
6~
54
4
34
2

0 1 2 3 4 5 6 74 8 9
Follow-up Time, Years

Number of Chronic Conditions

Dekhtyar S, ..., Calderén-Larrafaga A,Am | Epi (2019)

Association with life-long risk factors

B) Early adulthood education
8-

7 Elementary education

Number of Chronic Conditions

0 1 2 3 B 5 6 7 8
Follow-up Time, Years

D) Social network in late life

Small social network

Number of Chronic Conditions

0 1 2 3 4 5 6 7 8
Follow-up Time, Years



Association with depression severity

Depression status m

No Depression 90%
Subsyndromal 4%
Depression

Minor Depression 5%
Major Depression | %

Triolo F et al, Unpublished

Somatic Disease Count

Models adjusted for: time, age, sex, education, marital
status, SES, smoke, alcohol, BMI
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No Depression =
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\
*

0 4 8 12

Follow-up time (years)



Association with sleep disturbances

Number of NP diseases

1.41
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0.04*

No disturbances 1.4+
Slight disturbances
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1.0
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Number of MSK diseases

Sindi

No disturbances
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== Moderate-severe disturbances

Follow-up time

5 6 7 8

Follow-up time

Models adjusted by sex, age, education level, physical activity, smoking, alcohol consumption, BMI, presence of
depression (MADRS score > 9) except for the model with NP diseases as the outcome, presence of pain,

psychotropic medication, and presence of any chronic disease.

S, ..., Calderdn-Larranaga A, BMC Medicine (2020)



Number of chronic diseases

Association with “| =
BMI trajectories . obesy
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m 80%
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Models are adjusted by education, age at baseline, sex and time to death during follow-up.

Calderon-Larranaga A, Clin Nutr (2021)



Serum biomarkers: total gluthatione

Protein

|
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Pérez LM, ..., Calderon-Larranaga A, ] Gerontol A Biol Sci Med Sci (2019)




Number of cardiovascular diseases

Serum biomarkers: homocysteine and methionine
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How should multimorbidity be operationalized?

Interplay with function/frailty

Biological factors
Care-related factors
Psychosocial factors

Multimorbidity Cognitive function

Life span

Multimorbidity and functional impairment: bidirectional interplay, synergistic effects and
common pathways

Calderon-Larranaga A,Vetrano DL et al. JIM (2019)
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http://www.multimorbidity2018-stockholm.se/

T

rbid individuals <2 are frail

Out of 10 frail individuals 7 are multimorbid

e

Vetrano DL et al. Adapted from ] Geront Med Sci (2018)



NICE guideline (summary)

BMJ 2016,354:i4843 doi: 10.1136/bm.i4843 (Published 21 Septembar 2016) Page 1of§

PRACTICE

CroasMark
GUIDELINES

Clinical assessment and management of
multimorbidity: summary of NICE guidance

Caroline Farmer senior research fellow’, Elisabetta Fenu health economics lead’, Norma O'Flynn
chief operating officer’, Bruce Guthrie professor of primary care medicine®

'National Guidsline Centrs, Royal College of Physicians, London NW1 4LE, UK; *Population Hsalth Sciences Division, University of Dundes, Dundee
DD2 4BF, UK

Box 2: Identifying people for an approach to care that takes account of multimorbidity

+ In primary and community care settings consider assessi adults with multimorbidity using one of the following:
— An informal assessment ~1t- ch as time taken 10 answer the door or to walk from the waiting room)
— Self reported health status (that is, “How would you rate your health status on a scale from 0 to 107" with scores of <6 indicating

frailty)
— A formal assessment ith >5 seconds to walk 4 metres indicating frailty

— The PRISMA-7 gquestionnaire, with scores of =3 indicating frailty

— [Based on low to high quality evidence from diagnostic accuracy studies and GDG consensus]



Conclusions

* In older people, considering multimorbidity as a yes/no
phenomenon has low discriminative power

* Clinical trajectories of older adults with
multimorbidity are complex and dynamic, but can be
assessed

* Exploring patterns and speed of disease accumulation
are promising models to study the dynamics of aging

* Functional status provides complementary prognostic
information, especially among the oldest old
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