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Example : Diagnosis
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Example : Medication
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Example : C Süd

Dokumentenname    Datum    Seite 6

Multimorbidity at the University Hospital Zurich

 Inpatients

 Department of Internal 
Medicine (DIM)

 University Hospital Zurich

 One year sample

Horschik, Dissertation, Universität Zürich, 1999
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Multimorbidity in the Emergence Unit (USZ)

75.9%72.4%68.8%>2 chronic medical conditions as 
defined by Charlson Deyo

86.5%90.0%85.9%>2 diagnosis from different 
chapters of the ICD-10 
classification system  

96.5%95.3%92.9%>2 diagnosis from the ICD-10 
classification system

Admin. dataChart reviewPatient record

Schneider S. et al., in preparation
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Comorbidity      - Multimorbidity

Index
disease

Comorbid
disease

Comorbid
disease
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condition

condition condition

condition

Dokumentenname    Datum    Seite 9

Definition

 Two or more chronic medical conditions

- Chronic illnesses are conditions that are expected to last a year
or more and require ongoing medical care

- Activity limitations are functional limitations and disabilities that
restrict a person from performing normal activities

- Serious chronic conditions are illnesses which cause functional
limitations in daily living
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Chronic Medical Condition

Serious chronic condition

33 Million
5 Million

104 million

Activity Limitation Only

Chronic 
Illness Only

Anderson G, US Survey, 2005
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Chronic Medical Conditions
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Anderson G, US Survey, 2005
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Time Trend and Chronic Medical Conditions
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 Every third American (133 
million) had one or more 
chronic conditions (2005)

 Every second American 
(171 million) will have one 
or more chronic conditions 
(2020)

Anderson G, US Survey, 2005
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Chronic Condition and Resource Use (US)

81%

76%

91%

98%

0% 20% 40% 60% 80% 100%

Services Used by People with Chronic Conditions

Home Health Care Visits

Prescriptions

Physician Visits

Inpatient Stays

Anderson G, US Survey, 2005
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Disease Management

 Focus on common conditions where self-care efforts are important

 Coordinate of health services and interventions

 Facilitated transitions

 Improve quality of life

 Reduce unnecessary admissions

 Reduce health care costs
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Continuum of Diseases Management
Severity

of D
isease

no GPno GP GPGP RehaReha Hospitalist/IntensivistHospitalist/Intensivist
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Multimorbidity (>2 chronic medical conditions)
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Anderson G, US Survey, 2005
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Multimorbidity and Ageing
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One or more chronic condition Two or more chronic conditions

Anderson G, US Survey, 2005
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Medicare Spending for Chronic Conditions (US)

Number of Conditions Beneficiaries (%) Expenditures (%)

0 18 1

1 19 4

2 21 11

3 18 18

4 12 21

5 7 18

6 3 13

7+ 2 14

54%54% 95%95%
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Chronic Medical Conditions in Swiss Primary Care

 FIRE

 ICPC-2 coding system

 Chronic condnition defined by Family Medicine Research Centre, University of 
Sydney

 Based on

- Duration

- Prognosis

- Pattern

- Sequelae

 From the ICPC-2 149 codes in 16 chapters

O'Halloran. Fam Pract. 2004 Aug;21(4):381-6.
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Effects of Multimorbidity

 Multiple encounters  with multiple providers in the health care system 
(Fragmentation of care)

 Exponential increase in complications due to multiple interactions

 Inappropriate hospital admission

 Medication errors

 Adverse drug events

 Drug interactions

 Conflicting recommendations

 More iatrogenic complications and adverse outcomes
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Killer Combinations

 Combination of behavioral and physical conditions

 Dementia and end-stage renal disease

 Bipolar disorder and heart failure
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Evidence - Clinical Practice Guidelines (CPG)

 Focus on single diseases or conditions (disease-oriented)

 Based an efficacy studies excluding patients with multimorbidity (index 
disease)

 Do not address the real word (generalizability)

 Offer little guidance to clinicians caring for old patients with several 
chronic conditions (multimorbidity)

Boyd C., JAMA, 2005
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Evidence: UpToDate (Heart failure self management)

 Patients with multiple chronic illnesses face additional physical, cognitive and 
functional challenges to effective care and have more complex therapeutic, 
self-monitoring and behavioral requirements

 They are more likely to have multiple clinicians and receive confusing or 
conflicting recommendations (average Medicare patient with HF sees 15 
providers a year)

 The presence of one condition may complicate treatment for others – as, for 
instance, aspirn in a patient with coronary artery disease, a history of 
gastrointestinal bleeding, and HF (for which the risks and benefits of aspirin 
are uncertain)

 Evidence from clinical trials provides limited guidance for treatment of patient 
with multiple chronic conditions 
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Google
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Clinical Practice Guidelines - Example

 Hypothetical 79-year old woman

 Osteoporosis

 Osteoarthritis

 Diabetes mellitus

 Hypertension

 Chronic obstructive pulmonary disease

Boyd C., JAMA, 2005
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Clinical Practice Guidelines and Multimorbidity

Boyd C., JAMA, 2005
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Treatment Plan

Boyd C., JAMA, 2005
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Treatment - Example

 12 unique medications

 19 doses of medication per day

 14 non-pharmacological activities

 Self-monitoring, diet, exercice, healthcare visit, lab tests

 10 possible interactions

 USD 400.- per month

Boyd C., JAMA, 2005
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Interaction (DDI)

 Management targeting one condition may cause undesirable sequelae 
regarding an other condition

 Drug-Drug Interaction (DDI-1)

 Drug-Disease Interaction (DDI-2)

 Disease-Disease Interaction (DDI-3)

Dokumentenname    Datum    Seite 32

Drug-Drug Interaction (Pharmacology)

 Pharmacokinetics

 Ciclosporine + Erythromycin

 Coumarin + Rifampicin

 Pharmaco-dynamics

 Methadon + Amiodarone

 Sympathomimetics + Beta-blocking agents
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Drug-Disease Interaction (Contraindication)

 Non steroidal anti-inflammatory drugs for pain relieve in arthritis will 
aggravate hypertension and renal disease

 Diuretics and ACE Inhibitors for heart failure will cause exacerbation 
of renal failure

 Steroids for autoimmune disease will cause high glucose level in
diabetics

 Aspirin for coronary heart disease with the potential of causing
bleeding  in patients with ulcer disease
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Disease-Disease Interaction (google no result)

 Revascularization for coronary heart disease in patients with and without 
diabetes (BARI)

 Statine for patients with ESRD (AURORA)

 Treatment of non-STEMI in patients with metastatic lung cancer in remission 
(competing risks)
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relative contraindication (grey)
absolute contraindication (black)

Conflicting CPG in Multimorbidity (Emergency Unit USZ)

Markun S. at al., in preparation
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Other Problems with CPG in Multimorbidity

 Age

 Feasibility

 Adherence

 Patient priorities

 Shared decision making

 Social context

 Personal values (patient + doctor)

 De-escalation
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Challenges in Patients with Multimorbidity

 Generate research focused on management of a complex of chronic 
diseases

 Define metrics sensitive to meaningful changes, which matter to the 
patient

 Generate evidence for management of multimorbidity

 Educate of health care professionals

 Adapt delivery of health services
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Case Management - Patient-centered Care

 Is attentive to patient's psychosocial as well as physical needs

 Explores the patient's concerns and priorities for care

 Conveys a partnership between the patient and physician

 Facilitates active patient involvement in decision making

 Coordinates care across professionals, facilities, and the support 
system
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Health Care System for Patients with Multimorbidity

 Primary care providers in ambulatory settings

 Interprofessional and interdisciplinary service delivery

 Staff physician and residents

 Physiotherapist

 Nurses

 Social worker

 pharmacist

 Integrated health teams

 Focus on common conditions in which self-care efforts are important

 Coordination of health care interventions

 Imoprove quality of lifmore safety

 Redu ed morbidity and mortality

 Reducing health care costs
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CER Applicability to Patients with Multimorbidity

 Include heterogeneous populations with multiple chronic conditions in 
sufficient numbers to measure benefits and harms of interventions

 Examine universal health outcomes that are relevant across diseases (e.g., 
function, symptom burden, activity, survival, active life expectancy)

 Develop and implement risk-stratification models and report harms and 
benefits according to risk strata

 Employ analytical methods that account for biases and confounding

 Evaluate longer-term changes in benefits and harms of treatments as patients 
age and acquire additional conditions

 Evaluate disease pairs, especially those with potential for therapeutic 
competition
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AnaestesistAnaestesist KardiologeKardiologe NeurologeNeurologe

HausHausäärztin, Generalistinrztin, Generalistin

ChirurgeChirurge

Coordination of Care
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Continuum of Case Management

Severity
of D

isease

GP                       GP                       RehaReha HospitalistHospitalist IntensivistIntensivist
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Multimorbidity and Quality of Life
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Summary

 Chronic medical conditions are common, resource intensive, and increase in 
prevalence with aging

 Multimorbidity is defined as two or more chronic medical conditions within one individual

 Possible interactions increase exponentially with the number of chronic conditions

 Evidence for management of multimorbidity is lacking

 Multiple other psychological and social factors, which are often ignored by medical 
professionals,  interfere with multimorbidity

 Fragmented health services delivery from multiple sources might be contra-productive

 Integrated, patient-centered, health services delivery is crucial in future adaptations of 
the health systems
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