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INTRODUCTION
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Importance of readmission
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Re-admissions to 
hospital are “one of the 
great wastes in the field 
of medical care”

CMS to reduce 
payments to 
hospitals with 
excess 
readmissions. 
October 1, 
2012.



Importance of readmission
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12%

Readmissions represent:
-high costs
-new hospital complications
-lost work days
-burden for the patients
-low quality of care

Vorführender
Präsentationsnotizen
Quality of care indicator
Cost of unplanned readmission in the US: $18 billion/year
Burden for patients and relatives




Classification of the Quality Indicators

Mapping selon l’OCDE
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Effectiveness Safety Patient 
centeredness

Accessibility/ 
costs

Prevention
-Vaccination
coverage
-Mammography
screening

Doctor involving
patients in 
decisions

Getting better

-Myocardial
infarction 30-day 
mortality
-Colorectal cancer
5-year survival

-Postoperative PE 
or DVT

Chronic care
-Hospital 
readmission within
30 days

End of life

OECD health care quality indicators expert group, Int J Qual Health Care, 2015 



Classification of readmissions
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Importance of readmission

American Hospital Association.

Vorführender
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Exemples: 
FA -> ablation FA
AIT - > chimiotx
Pneumonie - > récidive
Décomp diabétique -> insuff cardiaque.



Unplanned readmissions related to the initial stay likely offer
the best opportunity for savings and care improvements



Importance of readmission

Systematic review of 34 articles:

2/3 of the readmissions may be entirely preventable or 
ameliorable, 
20-30% of readmissions being considered as truly 
preventable.

van Walraven, CMAJ 2011

Vorführender
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As everyone knows, the resources we can allocate to improve transitions of care are limited, and need therefore to be targeted to the patients who are most likely to benefit. But studies have shown that clinical providers are not able to accurately identify which patients are at high risk for readmission. So we previously derived a prediction model that identifies the medical patients at high risk for 30-day potentially avoidable readmission.

As in the U.S., recent laws implemented in Switzerland are very likely to deeply modify the transition of care.6 7 On one hand, with the new financing of hospital care through a Swiss Diagnosis Related Groups-based performance payment system (SwissDRG), hospitals are now facing the challenge of adapting their cost accounting systems and try to reduce the length of stay. On the other hand, hospitals are also now responsible to prescribe the necessary acute and transitional care for the first 2 weeks after discharge. It becomes therefore essential for hospitals to enhance the quality of care transitions as patients are discharged from the hospital.
The 2012 Swiss-DRG rules: regroups readmissions occurring within 18 days after discharge within the initial hospital stay
“3.3.1 Réadmission dans la même MDC6 
Si un cas est réadmis dans le même hôpital et la même Catégorie majeure de diagnostic dans les 18 jours qui suivent la sortie, les deux cas sont regroupés.”




Financial incentives

• Resources for transitional care services are limited

• In the USA:

 Financial penalties among Medicare patients for specific diseases. 

 Effect: Reduction of readmission rate 21.5%-> 18.5%

• In CH, the 2012 Swiss-DRG rules: 
 Pressure to avoid readmission: 

readmissions occurring within 18 days after discharge within the initial 
hospital stay are regrouped.

 Pressure on hospital length of stay.
 ANQ monitoring 8



EXERCICE 1 – RISK FACTORS
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CAUSES AND RISK FACTORS
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Allaudeen JGIM 2011
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Kansagara JAMA, October 19, 2011—Vol 306



13

• Functional impairment was associated with higher risk of death (OR 2.44, 
95% CI 1.15 to 5.18),

• but not with unplanned readmission (OR 1.34, 95% CI 0.84 to 2.15). 

• No significant association between functional impairment and the total 
number of unplanned readmissions (adjusted OR 1.59, 95% CI 0.95 to 2.67).
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Causes and patterns of readmissions

Jencks, N Engl J Med 2009;360:1418-28 
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Causes and patterns of readmissions

Jencks, N Engl J Med 2009;360:1418-28 



Causes and patterns of readmissions
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Donzé, BMJ 2013;347:f7171
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Main reason for readmission Overall 
avoidable

Sometimes
avoidables

Overall not 
avoidable

Complications
Surgical complications x
Adverse drug event x
Other copmlications x

Transition of care 

Inadequate diagnosis x
Inadequate therapy x
Premature discharge x
Other discharge-related issue x

Post-discharge / ambulatory care

First primary care visit too late x
Late communication x
Inadequate ambulatory
care/treatment x
Inadequate home support x
Inadequate patient behavior x

Natural evolution of the disease x
Readmission not justifable by medical reason x

Classification of the causes

Eggli Y. Réadmissions potentiellement évitables. SQLape s.à.r.l., 2012

Vorführender
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Les résultats diffèrent d'une revue de cas à l'autre, mais elles n'ont pas été rendues publiques à ma connaissance.
De mémoire, en gros : ~20% de A, ~20% de B, ~30% de C, 25% de D et 2% de E




EX 1 PART B – AVOIDABILITY ASSESSMENT
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EX 2 – RISK EVALUATION
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HOW TO PREDICT
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How to identify which patients are at highest
risk of readmission?

Basically 3 options:

– Ask the patient
– Ask the clinical providers
– Use clinical prediction rules



Ask the patient

• Little evidence.

• Prospective cohort study in 7 general internal medicine wards in 
Canada. 

• Patient-reported discharge readiness was measured with an 11-
point Likert response scale, with scores < 7 indicating subjective 
unreadiness. 

• The primary outcome was readmission or death within 30 days.
• Patients who reported being unready at the time of discharge did 

not experience any higher risk of readmission or death in the first 
30 days post-discharge, compared with patients who felt ready for 
discharge.

Data presented at the SGIM annual meeting, Toronto, 2015

Vorführender
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Prospective cohort study of adult patients discharged home from 7 general internal medicine wards in Canada. 
Patient-reported discharge readiness was measured with an 11-point Likert response scale, with scores < 7 indicating subjective unreadiness. 
The primary outcome was readmission or death within 30 days.
Although nearly one quarter of hospitalized medical patients reported being unready at the time of discharge, they did not experience any higher risk of readmission or death in the first 30 days post-discharge, compared with patients who felt ready for discharge.




Ask the clinical providers

• Patients aged ≥65 discharged from 
the general medical service at 
University of California.

• Of 159 patients, 52 patients (32.7%) 
were readmitted.

• Prediction of the chance of 
readmission with a 0–100% scale.

• The ability to discriminate between 
readmissions and non-readmissions 
was poor for all provider groups

Allaudeen, J Gen Intern Med 2011 (26)7:771–6



Overview of existing score for readmissions

Systematic review for Readmission scores:

• 26 scores identified before 2010.
• Most existing score performed poorly.
• Heterogeneity of the population: disease-specific (heart

failure only) versus broad-scale patients (surgical and 
medical).

• Outcome include unavoidable readmssions.

Kansagara, JAMA. 2011;306(15):1688-1698



Focus on a few scores

Focus on scores that are known, performant, or used:

• LACE score

• HOSPITAL score



LACE score

Carl van Walraven, CMAJ 2010, 551

Vorführender
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Derived from 4,812 patients discharged in Ontario, externally validated in a random sample of 1,000,000 patients in Ontario .  



LACE score
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.  



LACE score validation studies

Design and setting C-stat
Derivation study in Canada 0.68

Medical department, tertiary care 
hospital in Singapore
127,550 patients

0.70

Older UK medical patients, mean 
age 85 years, N=507

0.57

Heart failure patients in the US, 
N=253

?
No significant difference 

between ORs for 
readmission in high risk 

and low risk
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LACE score

Strengths

• Derived in a large 
population in Canada, 
large validation in 
Canada.

• All type of patients.

Limitations

• Need to calculate the 
Charlson score.

• Difficult to calculated 
before discharge of the 
patient.

• No threshold determined 
between low risk and high 
risk.

• No prospective validation

Vorführender
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8:00
------
The strengths of the HOSPITAL score are the following:
-the score is easy to use and can be calculated before discharge of the patient, in time for interventions to be started in the hospital.
-we differentiated the potentially avoidable from the clearly non avoidable readmissions.
-we included all medical patients regardless of their cause of admission.
-It showed good performance and generalizability in this international validation study in 4 countries.

The limitations are the retrospective design of the validation study, and the possibility that not all readmissions have been captured at each site. Also potentially avoidable readmissions as determined in this study does not necessarily prove the ability for the readmission to be affected by interventions.  




The “HOSPITAL” Score

Attribute Points

Low Hemoglobin level at discharge (< 12 g/dL) 1

Discharge from an Oncology division 2

Low Sodium level at discharge ( < 135 mmol/L) 1

Procedure during hospital stay (any ICD-9 coded 
procedure)

1

Index admission Type: non-elective 1

Number of hospital Admission(s) during the previous 
year

≤1 0
2-5 2
>5 5

Length of stay ≥ 5 days 2

Donzé JAMA Intern Med 2013

Vorführender
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Modifiable et non-modifiable RF ! Ex doigts jaunes du fumeur.
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C-statistic 0.72

Points Risk category

Patients in 
each 

category, n 
(%)

Observed 
proportion of 

PAR in the 
validation study, 

%

Estimated risk of 
PAR in the 

validation study, 
%

0-4 Low 77,896 (63%) 5.8 5.8

5-6 Intermediate 29,239 (23%) 11.8 11.8

≥ 7 High 17,077 (14%) 22.4 22.4

Donzé JAMA Intern Med 2013



The simplified “HOSPITAL” Score

Attribute Points

Low Hemoglobin level at discharge (< 12 g/dL) 1

Discharge from an Oncology division OR active cancer 2

Low Sodium level at discharge ( < 135 mmol/L) 1

Procedure during hospital stay (any ICD-9 coded 
procedure)

1

Index admission Type: non-elective 1

Number of hospital Admission(s) during the previous 
year

≤1 0
2-5 2
>5 5

Length of stay ≥ 5 days (8 days for Switzerland) 2

Vorführender
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1:20
-------
This score includes the 7 following predictors: H is for a low Hemoglobin level before discharge, O for a discharge from an Oncology division, S for a low Sodium level before discharge, P for any Procedure during the index admission, IT for a non-elective Index admission Type, A for the number of hospital Admissions during the last 12 months, and L for the Length of stay.  The score ranges from 0 to a maximum of 13 points.
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C-statistic 0.69

Points Risk category

Patients in 
each 

category, n 
(%)

Observed 
proportion of 

PAR in the 
validation study, 

%

Estimated risk of 
PAR in the 

validation study, 
%

0-4 Unlikely 82,383 (70%) 6.4 6.4
≥ 5 Likely 34,682 (30%) 17.3 17.3

Aubert CE, et al. BMJ Qual Saf 2017



Validation Studies – Summary

Design Setting Performance

Derivation  study
Internal validation  study

Academic hospital in Boston, MA
N=10,701 medical patients

0.71

International external validation  study

Geographical and time transportability

9 medical centers, 4 countries,
N=124,212 medical patients

0.72

External validation  in CH
Restrospective design

3 academic hospitals in 
Switzerland,

N=43,058 medical patients

0.67

External validation in CH
Prospective design

1 large community hospital in 
Switzerland,

N=436

0.70

External validation in specific diseases 6 US medical centers
N= 9,181

0.68

External validation in Denmark N= 19,277 medical patients 0.66

External validation in a US moderate sized 
university hospital

N= 931 0.77

External validation in primary care patients, 
admitted to any department

N=26,278 0.68

Vorführender
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>235,000 patients, 16 hospitals, 5 countries, and 3 continents
0.66-0.77
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HOSPITAL score

Strengths

• Easy to use score
• Assessment before 

discharge
• Does not include non-

avoidable readmissions
• All medical patients 

regardless of their main 
cause of admission

• International validation 
with good performance

Limitations

• It remains to be shown
what interventions 
reduce the readmission’s
risk by these high-risk
patients

Vorführender
Präsentationsnotizen
8:00
------
The strengths of the HOSPITAL score are the following:
-the score is easy to use and can be calculated before discharge of the patient, in time for interventions to be started in the hospital.
-we differentiated the potentially avoidable from the clearly non avoidable readmissions.
-we included all medical patients regardless of their cause of admission.
-It showed good performance and generalizability in this international validation study in 4 countries.

The limitations are the retrospective design of the validation study, and the possibility that not all readmissions have been captured at each site. Also potentially avoidable readmissions as determined in this study does not necessarily prove the ability for the readmission to be affected by interventions.  




INTERVENTIONS TO REDUCE READMISSIONS
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Preventing 30-day readmission

Leppin, JAMA int med 2014 1095
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Preventing 30-day readmission

Leppin, JAMA int med 2014 1095



Project BOOST

• Different concept: package with risk assesment and
intervention.

• BOOST intervention to reduce 30-day readmissions 
among hospitalized patients.

• Tailored recommendations to local contexts.
• Key Elements:

– A Comprehensive Intervention developed by a panel of nationally recognized 
experts based on the best available evidence.

– A Comprehensive Implementation Guide provides step‐by‐step instructions.
– Longitudinal Technical Assistance provides face‐to‐face training.

Hansen, Journal of Hospital Medicine 2013;8:421–427



Vorführender
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Only for odler patients, was created based on expert opinion, no strict validation, the whole process associated with interventions showed no risk reduction. 



Vorführender
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Only for odler patients, was created based on expert opinion, no strict validation, the whole process associated with interventions showed no risk reduction. 



Study Result

• Implementation in 11 units, comparison to 19 “control” 
units.

• The average rate of 30-day rehospitalization in BOOST 
units was 14.7% prior to implementation and 12.7% 12 
months later (P=0.01), reflecting an absolute reduction of
2%.

• Many study limitations.



4343

BOOST

Strengths

• Interventions linked with 
the risk assessment

Limitations

• No validation of the risk 
assessment tool itself.

• Validation study of the 
package has many 
limitations.

Vorführender
Präsentationsnotizen
8:00
------
The strengths of the HOSPITAL score are the following:
-the score is easy to use and can be calculated before discharge of the patient, in time for interventions to be started in the hospital.
-we differentiated the potentially avoidable from the clearly non avoidable readmissions.
-we included all medical patients regardless of their cause of admission.
-It showed good performance and generalizability in this international validation study in 4 countries.

The limitations are the retrospective design of the validation study, and the possibility that not all readmissions have been captured at each site. Also potentially avoidable readmissions as determined in this study does not necessarily prove the ability for the readmission to be affected by interventions.  
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Interventions to reduce 30-day readmission



Intervention study: Target-Read Study

45

Vorführender
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For the randomized controlled trial, or phase II, we will calculate before discharge the risk of readmission of the patients using the HOSPITAL score. All patients with 5 points or more will be invited to participate to the study. The patients who agree, will be centrally randomized to the control group or the intervention group. The control group will receive the usual care and a general information sheet before discharge. The intervention group will receive the 3-component intervention, with a pre-discharge component, and 2 follow-up phone calls. This intervention will be performed at each site by a trained nurse. One centrally located and blinded study nurse will collect the outcomes at 30 days after discharge by phone interview. 
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Merci pour votre participation !

Pour toute question: jacques.donze@insel.ch

mailto:jacques.donze@insel.ch
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