When people live with

multiple chronic diseases:

a collaborative approach toan
emerging global challenge




life .needs j
interventions population P,

families nowledee
development l‘Jllk’l l.d'(" management .rlSkSkanmg

education hospital
‘ O I l 1‘ levels a ' ]-emdmL I l l S
CATOLL com IEX model processes mraditional t{’b'gt_cn
approaches P ® cvidence professionals Self-mana ementtleatmerlt
care e
setings programs SUPP'U'T’E1 §
changes COStS feview umtsemces WOL
COIldlthIlS mﬂmultlple e studltlas
SpLrtual
cl&r{mal countries qoc:al fereening o
lapetes - o
community 1ﬂd:]‘-;::(3él§i; pI'eVrEIHrIL(gHﬂ
“”‘L”“”“’ lypatholo
s effectwene poFRatholony
medlc:ne physma]

alliative
information P

Words cloud from chapter sections “Why is this topic important?” and “What do we know?”
[Available at: http://www.wordle.net]









When people live with

multiple chronic diseases:

a collaborative a[l))proach toan
emerging global challenge

EDITED BY
Alejandro R. Jadad
Andrés Cabrera
Renée F. Lyons
Francisco Martos
Richard Smith






When people live with multiple chronic diseases: a collaborative approach to an

emerging global challenge

Editors

Alejandro R. Jadad

Chief Innovator and Founder, Centre for Global
gHealth Innovation

Canada Research Chair in eHealth Innovation

Rose Family Chair in Supportive Care

Professor, Departments of Anesthesia; and Health
Policy, Management and Evaluation; and Dalla Lana
School of Public Health

University Health Network and University of Toronto
Canada

Andrés Cabrera Le6n

Professaor, Statistics and Epidemiology
Andalusian School of Public Health
Spain

Renée F. Lyons

Bridgepoint Chair in Complex Chronic Disease
Research TD Financial Group Scientific Director,
Bridgepoint Collaboratory for Research and
Innovation

Professor (status), Dalla Lana School of

Public Health

University of Toronto and Bridgepoint Health
Canada

Francisco Martos Pérez

Medical Processes Director
Benalméadena High Resolution Hospital,
Public Enterprise Costa del Sol Hospital
Spain

Richard Smith
Director, Ovations Chronic Disease Initiative
United Kingdom

-Contents-

Technical support team

Juan Antonio Castillo Guijarro
Administrative assistant
Andalusian School of Public Health, Spain

Antonio Contreras Sanchez
Computing manager
Andalusian School of Public Health, Spain

Diana Gosalvez Prados
Knowledge manager
Andalusian School of Public Health, Spain

Begona Isac Martinez
Community manager
Andalusian School of Public Health, Spain

Alejandro Lopez Ruiz
Professor, Information and Technology
Andalusian School of Public Health, Spain



Contributors

Christina Almonte
American Society of Complex Therapeutics
United States of America

Manuel Armayones
Open University of Catalonia, Spain

Alirio Arreaza*
American Society of Complex Therapeutics
United States of America

Peter Bailey*
Cambridgeshire Primary Care Trust
United Kingdom

Mario Barbagallo
University of Palermo, Italy

Jackie Bender
University of Toronto, Canada

Rafael Bengoa*
Consumers and Health Department of the Basque
Government, Spain

Maximo Bernabeu Wittel*
University Hospital Virgen del Rocio, Spain

Bob Bernstein
Bridgepoint Health, Canada

Andrés Cabrera Le6n*
Andalusian School of Public Health, Spain

Antonio Contreras Sanchez
Andalusian School of Public Health, Spain

Alejandro Cravioto*
International Centre for Diarrhoeal Disease
Research, Bangladesh

Simon Chapman
University of Sydney, Australia

-Contents-

José Maria de la Higuera Gonzalez*
University Hospital Virgen del Rocio, Spain

Katia De Pinho Campos
University of Toronto, Canada

Ligia Dominguez
University of Palermo, Italy

Murray Enkin
McMaster University and University of Toronto
Canada

Jaime Espin Balbino
Andalusian School of Public Health, Spain

Josephine Fagan
Rowlands Gill Medical Centre, United Kingdom

John Gillies
Institute of Rural Health, United Kingdom

Esther Gil-Zorzo
Ministry of Health and Social Policy, Spain

Diana Gosalvez Prados
Andalusian School of Public Health, Spain

Maria Carmen Grindn Martinez
Open University of Catalonia, Spain

Juan Antonio Guerra de Hoyos
Andalusian Health Service, Andalusian
Government, Spain

Rajeev Gupta
Fortis Escorts Hospital, India

Narcis Gusi Fuertes
University of Extremadura, Spain

Antonia Herraiz Mallebrera
Blog «Salud®@Informacion», Spain



Emilio Herrera Molina*
ES-Health & Wellness Telecom, Spain

Begona Isac Martinez
Andalusian School of Public Health, Spain

Alejandro R. Jadad*
University Health Network and University of Toronto,
Canada

Jennifer Jones
University Health Network and University
of Toronto, Canada

Sara Kreindler
University of Manitoba, Canada

Kerry Kuluski
Canadian Research Network for Care in the
Community, Canada

Angel Lee Onn Kei*

Tan Tock Seng Hospital, Singapore
Yan Lijing

Norhtwestern University

United States of America

Alejandro Lopez Ruiz
Andalusian School of Public Health, Spain

Julio Lorca Gomez*
Institute of Innovation for Human Wellbeing, Spain

Kate R Lorig*
Stanford University School of Medicine
United States of America

Renée F. Lyons
University of Toronto and Bridgepoint Health,
Canada

-Contents-

Beatriz Marcet Champaigne
InterAmerican Heart Foundation
United States of America

Francisco Martos Pérez*
Costa del Sol Hospital, Spain

Patrick McGowan*
University of Victoria, Canada

J. Jaime Miranda
Cayetano Heredia Peruvian University, Peru

Scott A. Murray
University of Edinburgh, United Kingdom

Maria Nabal
University Hospital Arnau de Vilanova, Spain

Tracy Novak
Johns Hopkins Bloomberg School of Public Health
United States of America

Roberto Nufio Solinis*
Basque Institute for Health Innovation (O+Berri)
Spain

Manuel Ollero Baturone*
University Hospital Virgen del Rocio, Spain

Ma Angeles Ortiz*
Clinical Management Unit in primary care of
Camas, Spain

Rafael Pinilla Palleja
Best Quality of Life, Spain

Cristina Rabadan-Diehl*
National Heart, Lung, and Blood Institute
United States of America

Manuel Rincén Gémez*
University Hospital Virgen del Rocio, Spain



Contributors (continued)

Adolfo Rubinstein
Institute of Clinical Effectiveness, Argentina

Manuel Serrano
Global Alliance for Self Management Support, Spain

Mary Ann Sevick
University of Pittsburgh
United States of America

Richard Smith*
Qvations Chronic Disease Initiative, United Kingdom

Carmen Tamayo*
American Society of Complex Therapeutics
United States of America

Pritpal Tamber
Map of Medicine, United Kingdom

Ross Upshur
University of Toronto and Sunnybrook Health
Sciences Centre, Canada

Abraham Wall-Medrano*
Autonomous University of Ciudad Juarez, Mexico

Ong Yew Jin
National Health Group, Singapore

*Main contributor

-Contents-

Acknowledgements

Isabel Alamar Torrd
Casa Escritura, Spain

Carlos Alvarez-Dardet
University of Alicante, Spain

Joseph Ana
Health Science, Nigeria

Robert Anderson
Global Alliance for Self Management Support
United States of America

Juan Carlos Arbonies Ortiz
Basque Health Service, Spain

Neil Arnott
National Health Service, United Kingdom

Julie Barlow
Global Alliance for Self Management Support
United Kingdom

Gerald Bloomfield
Duke University School of Medicine
United States of America

Angela Cejudo
Bellavista-Los Bermejales Primary Care Center
Spain

Ana Claveria
Galician Health Service, Spain

Jane Cooper
Global Alliance for Self Management Support
United Kingdom

Francisca Dominguez Guerrero
Hospital of Jerez, Spain



Giulia Fernandez Avagliano
Andalusian School of Public Health, Spain

Isabel Fernandez Ruiz
Andalusian School of Public Health, Spain

Hermes Florez
Global Alliance for Self Management Support
United States of America

Martha Lucia Garcia Garcia
Human resources manager, Canada

Marina Gémez- Arcas
Hospital of La Linea, Spain

Rodrigo Gutiérrez
Health Service of Castilla-La Mancha
Spain

Camila Higueras Callején
Andalusian School of Public Health
Spain

Anne Kennedy
Global Alliance for Self Management Support
United Kingdom

Svjetlana Kovacevic
Administrative Coordinator, Canada

Doriane Miller
Global Alliance for Self Management Support
United States of America

José Miguel Morales Asencio
Universidad de Malaga, Spain

José Murcia Zaragoza

Global Alliance for Self Management Support, Spain

Jacqueline Ponzo
Center of Excellence for Cardiovascular Health in

South America, Uruguay

-Contents-

Barbara Paterson
University of New Brunswick, Canada

Encarnacion Peinado Alvarez
Health Ministry. Andalusian Government, Spain

Juan José Pérez Lazaro
Andalusian School of Public Health, Spain

Jim Philips
Global Alliance for Self Management Support
United Kingdom

José Luis Rocha
Health Ministry. Andalusian Government, Spain

Anne Rogers
Global Alliance for Self Management Support
United Kingdom

Judith Schaeffer
Global Alliance for Self Management Support
United States of America

Carmen F. Sigler
Transversal Arte y Estrategia, Spain

Warren Todd
Global Alliance for Self Management Support
United States of America

Andy Turner
Global Alliance for Self Management Support
United Kingdom

Sheila Wylie
English language consultant
Spain



Published by ESCUELA ANDALUZA DE SALUD PUBLICA
ISBN: 978-84-693-2470-7

DL: Gr-2653/2010

Printed in Granada: Alsur, S.C.A.

Layout and graphic design: Carmen F. Sigler. www.transversal.tv

How to reference

Jadad AR, Cabrera A, Martos F, Smith R, Lyons RF. When people
live with multiple chronic diseases: a collaborative approach to
an emerging global challenge. Granada: Andalusian School of
Public Health; 2010. Available at: http://www.opimec.org/equipos/
when-people-live-with-multiple-chronic-diseases/

All rights reserved

The responsibility for the content rests with the contributors and does
not necessarily represent the views of Junta de Andalucia or any other
organization participating in this effort

-Contents-



Contents

Foreword

Chapter 1

Chapter 2
Chapter 3
Chapter 4

Chapter 5

Chapter 6

Chapter 7
Chapter 8
Chapter 9

Chapter 10

Chapter 11

Abbreviations

-Contents-

Why Multiple Chronic Diseases? Why now?
What is going on around the world?

The language of polypathology
Prevention and health promotion
Management models

Patient education and self-management
support

Primary care, institutional services
and integrated management processes

Supportive and palliative care
Integrative medicine
Socioeconomic implications

The promise of genomics, robotics,
informatics and nanotechnologies

Dealing with the challenges
of polypathology, together: What's next?

Figures and Tables

Index

39

59

89

143

163

191

229

243

250

251

252






-Contents-

Chapter 2

The language of polypathology

This chapter is continuously evolving at www.opimec.org

Vignette: How it could be

Paula, a 23-year-old medical student, is interviewing and examining Mr. Gupta, who has a long
history of diabetes, arthritis and Parkinson’s disease. As is now normal, she ensures that the 10
cameras in the consulting room capture every one of her actions, as well as the conversation with
Mr. Gupta. It is still difficult for her to believe that her grandfather had to use pen and paper to take
a patient's medical history, or that her father (another doctor; it seems to run in the family), had to
type his impressions with a mouse on what was then called a computer.

She is very grateful to the unprecedented global effort that was made in the second decade of the
215t century to develop a taxonomy that now enables any health information system to record, code
and classify each of her clinical and research activities, and report her outcomes, automatically,
without any additional effort on her part. She is also very pleased to know that she is not part of
a privileged minority. Every health professional, researcher, policy maker, manager, funder and
member of the public interested in multiple chronic diseases uses this taxonomy, which is available
anywhere in the world, free of charge, in over 100 languages and via multiple formats, technological
platforms and media. She is also proud of the fact that, in keeping with the openness that inspired
its creation, the taxonomy can be modified by her or by anyone else, from anywhere on the planet, at
any time. She knows that her suggestions will be taken seriously by those elected to ensure that the
taxonomy reflects the needs of its users and contributes to a people-centered sustainable health
system.

39



40

-Contents-

summary

* There is no accepted or acceptable terminology to identify, characterize, describe,
code and classify what happens to people who live with multiple chronic diseases.

* Such terminology could play a valuable role in efforts seeking to transform
management and research efforts in these complex cases.

» Existing coding and classification resources could be complemented to capture the
nuanced nature of multiple chronic diseases.

* Co-morbidity is a term that appears in most terminologies, but it does appear to
refer, mostly, to multiple conditions that are associated with or secondary to a main
disease.

* Newer terms, such as pluri-pathology or polypathology, may be more appropriate
as they tend to focus more on cases in which there is no primary or dominant
disease.

» Any terminology or taxonomy must take into account terms of great relevance to
multiple chronic diseases, such as frailty, disability, and complexity.

* The Internet, and particularly Web 2.0-powered resources, such as OPIMEC, could
promote global collaborative efforts that could accelerate the development of a
robust and widely supported taxonomy for multiple chronic diseases.

Why is this topic important?

Without valid, easy-to-use and widely acceptable tools to capture and communicate
what happens to people who live with multiple chronic diseases, it would be very difficult
for policy makers, clinicians, researchers, managers, patients, caregivers and any other
interested group to pursue the unprecedented efforts that are required to enable the
health system to meet the needs of this underserved population.

What do we know?

The terms that have traditionally been used in relation to patients with chronic disease
usually reflect the silos of the health system, emphasizing the needs of either individual
diseases or organs.
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The limited work that has been done in relation to multiple chronic diseases has focused
mostly on comorbidity, understood chieflyinterms of a primary disease and its associated
conditions (see below). Other terms, more related to health services or overall health
status, such as frequent flyers, hyper-attenders, polymedicated, frailty and disability,
are also frequently used. However, there is a lack of standardization in the terminology
employed both by clinicians and investigators in this field. We lack a poly-pathologic
disease thesaurus, an unambiguous taxonomy with widely accepted, easy-to-follow and
valid definitions of terms, and a clear framework designed to promote the exploration of
the relationship among them.

The US National Library of Medicines Medical Subject Headings (MeSH] provides
the broadest coverage of concepts for health, but it lacks many terms related to the
issues confronted by patients living with multiple chronic diseases. The World Health
Organization (WHO] International Classification of Diseases (known as ICD), is widely used
within many health systems around the world, but it is little more than an unidimensional
ordering of terms describing medical concepts, with little relevance for chronic complex
patients. Even SNOMED CT (Systematized Nomenclature of Medicine- Clinical Terms),
the most comprehensive clinical vocabulary available in any language, lacks specific
terms to enable a clear and reproducible description of the conditions, the interventions
or the outcomes achieved in any case in which two or more chronic diseases co-exist
(1). The only significant attempt to classify disease management interventions through
a comprehensive taxonomy was proposed in 2006 in relation to cardiovascular diseases
(see section The importance of a common taxonomy for chronic disease interventions) (2).

The following is a brief description of the most widely used terms:

Comorbidity

In 1990, the US National Library of Medicine introduced the MeSH term comorbidity
defining it as the presence of coexistent diseases, or diseases which have a compounding
effect, dating from an initial diagnosis or referring to a primary condition which is the
subject of study. This approach, which emphasizes the existence of a primary or core
disease and a constellation of associated conditions (only sometimes secondary to the
primary disease)] makes comorbidity a vertical concept. Because of its verticality, patients
can be labeled differently depending on the clinician’s point of view. For instance, a patient
with advanced diabetes who presents congestive heart failure, peripheral neuropathy
and incipient nephropathy could be assigned different primary diseases depending on
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whether she is being managed by an endocrinologist, a cardiologist, a neurologist or a
nephrologist.

Seasoned clinicians who devote most of their time to the management of patients with
multiple diseases suggest that comordibity be classified in three groups depending
on the relationship between the index disease and the accompanying conditions (Bob
Bernstein, personal communication):

- Random: These are the diseases that occur together with a frequency no different
from that of the individual conditions separately in the population. An example is
the co-existence of hand warts and osteoarthritis.

- Consequential: Thisis the usual type of co-morbidity included in most classification
systems, and refers to conditions that are patho-physiologically part of the same
process, such as diabetes and hypertension, occurring together with a frequency
that is much greater than what could be explained by chance. These co-morbidities,
though interesting, are predictable.

- Cluster co-morbidity: This is what happens when there is non-random clustering
of health conditions without an evident underlying patho-physiological cause, as
occurs with obesity and cancer, for instance. This provides an opportunity for new
discoveries-either new understandings of patho-physiology, or a new appreciation
of the nature of complexity. This term could be considered equivalent to poly-
pathology, as described below.

Terms that would translate as multimorbidity, polypathology or pluripathology are
often used interchangeably with comorbidity in German, French and Spanish (3-12).
Polypathology, however, may offer some advantages in its own right, as a distinct term.

Polypathology

Polypathology (also described as pluripathology] is widely used in Spain as a concept that
is complementary (not antagonistic) to comorbidity. This concept has emerged out of the
need to address the population of people who live with two or more chronic symptomatic
diseases more holistically. In these patients it is difficult to establish a predominant
disease, as all those that co-exist are similar in terms of their potential to destabilize
the person, while generating significant management challenges. Consequently, it is a
more transversal concept that focuses on the patient as a whole and not on a disease or
the professional who cares for the patient.
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In 2002 a set of criteria for polypathology was proposed in Andalusia, and this has since
then been adopted by several regional health authorities (13) serving a population of over
8 million people. Its prognostic value has been validated through prospective cohorts
(14) of people with polypathology in a hospital setting.

According to these criteria, patients are defined as pluripathological or polypathological
when they have chronic diseases which belong to TWO or MORE of the 8 categories
outlined in Table 1.

Table 1

Criteria which define the Polypathological Patient (the patient must present chronic diseases defined
in TWO or MORE of the following categories)

CATEGORY A

Heart failure which, in a clinically stable situation, has been classified as grade Il by the
NYHA? [symptoms associated with everyday physical activity)

[schemic heart disease
CATEGORY B

Vasculitis and systemic autoimmune diseases

Chronic renal disease defined by raised creatinine levels (>1.4 mg/dl in men or >1.3 mg/
dl in women) or proteinuriaZ, which has lasted for at least 3 months

CATEGORY C

Chronic respiratory disease which, in a clinically stable situation, has been associated
with: MRC grade 2 dyspnea3 (breathlessness at normal walking pace on level ground),
or FEV1<65% or Sa02 < 90%

CATEGORY D

Chronic inflammatory intestinal disease
Chronic liver disease with portal hypertension4

CATEGORY E

Cerebrovascular accident

Neurological disease with permanent motor deficits which cause limitations in basic
everyday activities (Barthel Index below 60)
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CATEGORY E (continued)

Neurological disease with permanent cognitive deterioration, which is at least moderate
(Pfeiffer Scale with 5 or more errors)

CATEGORY F

Symptomatic peripheral arterial disease
Diabetes mellitus with proliferative retinopthy or symptomatic neuropathy

CATEGORY G

Chronic anemia as a result of digestive losses or non-secondary blood disease, acquired
as a result of curative treatment, with Hgb levels < 10mg/dl in two separate assays
performed over 3 months apart

Active solid or hematological neoplasia which is not secondary to treatment intended to be
curative

CATEGORYH

Chronic osteoarticular disease which by itself causes impairment when performing
basic everyday activities (Barthel Index below 60)

T Slight limitation of physical activity. Usual physical activity produces breathlessness, angina, tiredness or
palpitations.

2 Albumin/Creatinine Index > 300 mg/g, microalbuminuria > 3mg/dl in urine sample or Albumin > 300 mg/
day in 24-hour urine sample or > 200 microg/min.

3 Inability to keep pace with another person of the same age, walking on level ground, owing to breathing
difficulties or the need to stop and rest when walking on the flat at one’s own pace.

4 Defined on the basis of clinical, analytical, echographical or endoscopic data.

The concept of polypathology coversabroad clinical spectrum, ranging from patients who,
as a result of their disease, are subject to a high risk of disability, to patients who suffer
from various chronic diseases with continual symptoms and frequent exacerbations that
create a demand for care which, in many cases, do not match traditional services within
the healthcare system.

Consequently, the polypathological patient group is not defined solely by the presence
of two or more diseases, but rather by a special clinical susceptibility and frailty which
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entails a frequent demand for care at different levels which is difficult to plan and
coordinate, as a result of exacerbations and the appearance of subsequent conditions
that set the patient along a path of progressive physical and emotional decline, with
gradual loss of autonomy and functional capacity. They constitute a group which is
particularly predisposed to suffer the deleterious effects of the fragmentation and
super-specialization of traditional health systems. We can therefore regard them as
sentinels or gauges of the general health of the health system, as well as of its level of
internal inter-level coherence.

Polypathology then, as a new syndrome, may define a population of patients who are
highly prevalent in society and demonstrate considerable clinical complexity, significant
vulnerability, frailty and consumption of resources and high mortality at the level of both
primary and hospital care, underscoring the need for integrated and coordinated inter-
level care.

In accordance with its Quality and Efficiency Plan, the Andalusian Ministry of Health
in Spain designed an organizational process to optimize the care of polypathologies
following strategies of total quality management (Chapter é). This process, which was
developed by a team of internal medicine specialists, family physicians and nurses,
focuses on roles, workflows and best clinical practices, all supported by an integrated
information system, with the fundamental aim of achieving continuity of care (15, 16).

Recently the incidence of polypathologies in internal medicine wards of a tertiary-level
hospital was estimated at 39% of admissions each month (17). Moreover, this study
demonstrated prospectively that the criteria outlined above correctly identified patients
with significant clinical complexity and frailty (35% met 3 or more criteria and had a
greater need for urgent care and hospital admissions); high mortality (19% during
the index admission) and progressive disability (significant impairment and functional
deterioration during the care process).

The importance of standardized definitions and processes for the management of
polypathological patients has begun to be reflected in publications about comorbidity at
the national level, when referring to both hospitalized patients (17-21) and the general
population (22-24).

Recently it has been demonstrated that mortality rates amongst hospitalized
polypathological patients are significantly higher during hospitalization than in patients
who are not hospitalized, irrespective of the cause of hospitalization. The factors
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independently associated with a poorer vital prognosis were more advanced age and a
poor functional situation.

Moreover, these patients usually deteriorate more while in hospital than non-polypatho-
logical patients. Figure 1 shows the results of a recent comparative study on functional

deterioration in the presence of polypathology and general patients during conventional
hospitalization (24).

Figure 1

Baseline Functional Impairment (measured on the Barthel scale) at Admission and Discharge of
General and Pluripathological Patient Cohorts

|lGeneral Pluripathologicall
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Source: Garcfa-Morillo JS, Bernabeu-Wittel M, Ollero-Baturone M, Aguilar-Guisad M, Ramirez-Duque N, Gonzalez

de la Puente MA et al. Incidence and clinical features of patients with comorbidity attended in internal medicine
areas. Med Clin (Barc). 2005; 125(1):5-9.
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Complex chronic disease

Used at institutions that specialize in multiple chronic diseases, such as Bridgepoint
Health in Canada, this is another emerging term used in relation to people living with
two or more chronic diseases [http://www.lifechanges.ca/complex_chronic/]. The main
limitation of this term, however, is that pluripathology is only one aspect of the complexity
in these cases. People living with polypathology may be complex or not, depending
on many other related factors. In fact, polypathology may be neither a necessary nor
sufficient condition. Some patients might be complex with a single «classical» disease,
while others with multiple conditions might be easy to manage with few resources. For
instance, a person living on the street with just schizophrenia is complex, while a stable
well-controlled person with diabetes with managed hypertension and hyperlipidemia
is not.

Therefore, in complex patients the disease burden is not only dependent on the health
problems, but also on social, cultural, environmental circumstances and lifestyle. It
cannot be denied that these circumstances will frequently exacerbate or alleviate the
disease burden, and they may explain the different consequences of identical clinical
situations for different people (25).

Confluent morbidity

Multiple coexistent diseases can be given diagnostic labels that are easily counted and
aggregated, for epidemiologic purposes or for the creation of clinical practice guidelines.
However, as the number of diseases increases in a person, the clinical value of this
approach decreases. An increasing number of diseases is often accompanied by an
increasing number of medications. At some point the confluence of the effects of the
conditions and the prescribed medications is so complex that it prevents any clear-
cut effort to attribute signs or symptoms to a specific cause (26). In these cases, the
term confluent morbidity could enable clinicians and patients to focus on the relief of
symptoms and not on futile diagnostic exercises.

Assessment tools

A systematic review of methods to measure comorbidity revealed one that was a simple
disease count and 12 indexes (27). The following were regarded as valid and reliable:

Chapter 2
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The Charlson Index

This is the most extensively used instrument for prognostic evaluation in patients with
comorbidity. It was published initially in 1987 and subsequently modified in 1994. The
creation of the Charlson index (28] was initially based on a prospective study of 559
patients that correlated one-year mortality with comorbidity (Table 2). Depending on the
cause of mortality, a score was given to each chronic disease present and, when these
were added up, the result was an index which correlated well with mortality.

The success of the Charlson index is largely due a the modification introduced by Deyo
(29), who adapted to the diagnostic codes stored in administrative databases with
information about more than 27,000 patients subjected to lumbar spine interventions in
1985. Deyo's adaptation of the Charlson index has become the most widely used index of
comorbidity. It is important to emphasize that the study was based on a hospital cohort
and on one-year mortality. The mortality for each study patient quartile was: score 0:
12%; score 1-2: 26%; score 3-4: 52% and score 5: 85%.

The index has subsequently been validated for different geographic areas and different
groups of patients with specific pathologies, and it has also been correlated with many
variables such as health-related quality of life, readmissions and health costs, among
others.
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Table 2

Modified Charlson Index
PATHOLOGY SCORE
Coronary disease 1
Congestive heart failure 1

Peripheral vascular disease

Cerebrovascular disease

Dementia

Chronic pulmonary disease

Connective tissue disease

Peptic ulcer

Mild liver disease

Diabetes

Hemiplegia

Moderate-severe renal disease

Diabetes with damage to target organs

Any tumor, leukemia, lymphoma

Moderate-severe liver disease

Solid metastasic tumor
AIDS

In addition, for each decade > 50 years 1 extra point is added.

o~ NIl —mlmm == —

Source: Deyo RA, Cherkin DC, Ciol MA. Adapting a clinical comorbidity index for use with ICD-9-CM administrative
databases. J Clin Epidemiol. 1992; 45(6):613-619.

The CIRS Scale (Chronic lliness Resources Survey)

This tool has been validated in different regions of the world and in very diverse patient
populations (30). Its principal advantage is that its scoring scale defines the extent to
which organs and systems are affected, without referring to specific diseases (Table
3). Despite its validity and reliability, however, there are few references to its use in
research studies.

Chapter 2
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Table 3
Cumulative Iliness Rating Score
ORGAN-SYSTEM SEVERITY
1. Cardiac 0-1-2-3-4
2. Vascular 0-1-2-3-4
3. Hematological 0-1-2-3-4
4. Respiratory 0-1-2-3-4
5. Ophthalmological and ORL 0-1-2-3-4
6. Upper gastrointestinal 0-1-2-3-4
7. Lower gastrointestinal 0-1-2-3-4
8. Hepatic and pancreatic 0-1-2-3-4
9. Renal 0-1-2-3-4
10. Genito-urinary 0-1-2-3-4
11. Musculoskeletal and cutaneous 0-1-2-3-4
12. Neurological 0-1-2-3-4
13. Endocrine, metabolic, mammary 0-1-2-3-4
14. Psychiatric 0-1-2-3-4

Score, depending on the extent to which the organ/system is affected: 0 Absence of disease; 1 mild; 2

moderate; 3 severe; 4 very severe.

Source: Linn BS, Linn MW, Gurel L. Cumulative illness rating scale. J Am Geriatr Soc. 1968; 16(5]:622-626.

The ICED (Index of Coexisting Disease)

This was developed (31) as a tool to assess the prognosis of cancer survivors. It has
subsequently been validated for other patient populations with different comorbidites.
The main advantage of this prognostic toolis thatit combines two dimensions: the severity
of the disease, and the level of disability or functional compromise as experienced by the

patient.
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The first dimension (IDS or individual disease severity] includes a total of 19 possible
comorbidities, each of which is scored on a scale that spans from 0 (absence of the
disease in question) to 3 (severe disease).

The second dimension assesses the impact of comorbidities on the physical state of
the patient (IPI or individual physical impairment]. It evaluates 11 physical functions,
grading them from 0 (normal function)] to 2 (severe disability, dependence in order to
perform a particular physical function).

This tool is rarely used, probably because it is too complex to apply in busy clinical
settings.

The Kaplan or Kaplan-Feinstein Index

This was developed to facilitate the prognostic assessment of patients with diabetes in
relation to their comorbidity (32). Subsequent attempts have been made to export this
instrument to other patient populations, but the results have been highly divergent and
its use is therefore now only recommended for health research in diabetic populations
(Table 4).
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Table 4
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Kaplan-Feinstein Comorbidity Index

ORGAN, SYSTEM OR CONDITION SEVERITY
1. Hypertension 0-1-2-3
2. Cardiac system 0-1-2-3
3. Brain or nervous system 0-1-2-3
4. Respiratory system 0-1-2-3
5. Renal system 0-1-2-3
6. Hepatic system 0-1-2-3
7. Gastrointestinal system 0-1-2-3
8. Peripheral vascular system 0-1-2-3
9. Malignant tumor 0-1-2-3
10. Locomotor impairment 0-1-2-3
11. Alcoholism 0-1-2-3
12. Miscellaneous 0-1-2-3

Score, depending on the extent to which organs/systems are affected by disease: 0 = Absence of
disease; 1 = mild; 2 = moderate; 3 = serious.

Source: Kaplan MH, Feinstein AR. A critique of methods in reported studies of long-term vascular complications

in patients with diabetes mellitus. Diabetes. 1973; 22(3):160-174.

Other instruments

There has been a flurry of activity since the beginning of the new century, with new tools
developed andvalidated with the intention of predicting mortalityamong pluripathological
patients over the age of 70 years, mostly following hospital discharge (33-36). The
Spanish Society of Internal Medicine is also supporting a multi-centre project, known as
PROFUND, which is aimed at developing a new tool for the assessment of the prognosis
of polypathological patients (37).
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Other tools have been designed to enable patients to self-report multiple chronic
diseases (38-40). Their clinical utility is still unclear.

What do we need to know?

The following questions aim to encapsulate some of the most important knowledge gaps
in relation to the language of polypathology:

- Isit possible to develop avalid, user-friendly and widely acceptable patient-centered
tool that could provide a holistic assessment of the experience of people living with
multiple chronic diseases? Such a tool (or toolkit] should ideally integrate issues
related to symptom burden, functional status, psychosocial support needs and self-
rated health. It should also be sensitive to changes over time and equally valuable
to clinicians (especially in busy clinical settings), researchers, policy makers,
managers and patients.

- Is it feasible to create a globally accepted common language for polypathology,
a taxonomy? Such an initiative would be invaluable in facilitating the codification
and benchmarking of clinical activities, and in the evaluation of interventions and
policies across institutional and geographic boundaries.

What innovative strategies could fill the gaps?

The development and validation of usable and widely acceptable tools to identify,
assess and guide the management and study of polypathologies will only be possible
through meaningful global collaboration among leading academic, political, corporate
and community organizations. The OPIMEC platform has been equipped with powerful
resources to make this possible. It includes a workspace exclusively dedicated to the co-
creation of terms related to polypathology, which has been populated with content from
what may still be the only taxonomy designed with management issues in mind (41).
The space also includes social media resources that enable anyone, anywhere in the
world, to make a contribution and to join forces with like-minded people, free of charge
(42). The challenge now is to use these resources with the enthusiasm and commitment
required to meet the challenge.
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