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3 Abstract 

 
3.1 Introduction 

Readmissions occur for 20 percent of patients at 30 days and more than 30 percent at 90 days. 
They represent a major cause of burden and cost. This rate rises to 26.9 percent for patients 
hospitalized with heart failure, which is also the first cause of readmission. The early transition 
period from discharge to first medical visit is crucial because of possible lack of follow-up. We are 
therefore interested in the possible actions, effective and cost-effective, that would improve 
patient’s follow-up in the first weeks after discharge. We hypothesize that a multidisciplinary 

discharge plan reduces by 50 percent the number of days of hospitalization as readmission within 
30 days, compared with the data from 2009 to 2012. 
 

3.2 Study design 

This is a prospective, single-centre, interrupted time series study. The pre-intervention group 
consists of patients hospitalized from 2009 to 2012. We will study all adult patients, consecutively 
admitted to the Service of Internal Medicine in CHUV, with symptomatic heart failure and 
discharged at home. Intervention consists of a comprehensive discharge plan provided by a 
research nurse acting as transition coach with medical supervision and by a clinical pharmacist. 
Primary endpoint will be the number of hospitalization days as readmission at 30 days. 
 

 
Population: Adult patients with symptomatic heart failure hospitalized in internal medicine  

   discharged at home. 
Intervention: Introduction of a multidisciplinary discharge plan in 2013. 
Comparison: Same population from 2009 to 2012. 
Outcome: Number of hospitalization days as readmission at 30 days. 
Design:  Prospective, single-centre, interrupted time series study. 

 

 
3.3 Study rationale 

Several discharge plans have shown to be effective but have low external validity and need to be 
customized to match with local practices. We want to achieve arguments for additional resources, 
like a nurse or a clinical pharmacist. These resources should be realistic and cost-effective in 
everyday clinical practice. 

 
3.4 Keywords 

Heart failure, patient readmission, discharge planning, continuity of patient care, patient education., 
transition care 
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4 Rationale of the study 

 
4.1 State of knowledge 

Readmissions occur for 20 percent of patients at 30 days and more than 30 percent at 90 days.
1
 

For several reasons, they represent a major challenge in worldwide contemporary health systems. 
First, economic pressure on hospitals continues to grow. Introduction of new billing models, such as 
diagnosis related groups (DRG), urges hospitals to more efficiency and to reduce the length of 
hospital stay. This moves inpatient care to outpatient care settings. Patients are discharged from 
hospital in a more fragile state. Second, readmissions represent a major financial cost and use of 
resources.

1
 For Swiss hospitals, readmissions before 18 days represent a particular cost weight: 

since beginning of January 2012, national widespread of new billing rules require to regroup the two 
stays, when the readmission concern the same Major Diagnostic Category (MDC), without new 
charging.

2
 However, these readmissions often require new ambulance transportation, new care in 

emergency room, repeated diagnostic tests and additional means to stabilize the patient. Finally, 
readmission rate is a key parameter for evaluation and quality control. The National Association for 
Quality development in hospitals and clinics (ANQ) recommends potentially avoidable readmission 
rate (REAPE) as a quality indicator: an increased rate regarding the expected rate may be due to 1) 
an insufficiently prepared discharge 2) a premature discharge, 3) an insufficient information of the 
patient, the primary physician or other caregivers 3) other conditions that make ambulatory care 
inadequate.

3 

  
The large study of Jencks et al, including 11,855,702 Medicare patients - over 65 years - 
establishes a 30 days readmission rate at 21 percent. This rate rises to 26.9 percent for patients 
hospitalized with heart failure.

1
 Heart failure is a chronic progressive illness characterized by 

frequent hospitalizations and high mortality rate.
4
 It is the leading cause of death in the U.S.

5
 In 

Switzerland, the heart failure prevalence is 119.7 per 100,000 inhabitants and represents up to 
200,000 hospitalization days each year.

6
 Heart failure is the main cause of all readmissions. 

Etiology of acute heart failure includes: tachyarrhythmia, acute coronary syndrome, hypertensive 
crisis, infectious condition, COPD exacerbation, anemia, renal failure, alcoholism, dysthyroidism, 
etc. It may also occur by a diet modification, poor compliance or drug interactions.

 4 
Thus, they need 

regular outpatient follow-up. 
 
Readmission of patient with heart failure may be seen from two points of views. First the care 
continuity: when a patient is discharged, the daily hospital monitoring stops and the primary 
physician takes it over. However, the responsibility to go to a medical consultation belongs to the 
patient himself. This is important because, at 30 days, up to 50 percent of rehospitalized patients 
have not consulted their primary care physician.

1
 In addition, despite great attention to the patients, 

it is not always possible for her/him to schedule a consultation within first week after discharge.  
Second, long-term home support of patient with heart failure depends on doctor but also on patient. 
Necessary skills to self-care and self-maintenance are well described in the guidelines: symptoms 
monitoring, daily weight record, flexible diuretic therapy, treatment adherence, sodium restriction, 
exercise.

4
 These skills should be acquired and maintained. After hospital stay, where care and 

monitoring are provided by caregivers, the patient suddenly gets alone. Community health centers 
(CMS) provide care and monitoring. They play an essential role in maintaining patients at home. 
But, they do not provide medical advice. 
 
Hospital’s responsibility for the patient care does not strictly stop at discharge but continues at 
home until formal relay by the primary care physician. However, at hospital, both physicians and 
nursing staff do not have enough resources to follow each outpatient. We are therefore interested 
in the possible actions, effective and cost-effective, that would improve patient’s follow-up 
in the first weeks after discharge. 

 
We conducted a literature review in MEDLINE (1946 to 2013) and The Cochrane Library 
databases. First, we set a search strategy focused on systematic reviews and meta-analyzes on 
readmissions (443 articles). We adapted the strategy of terms search to increase the sensitivity and 
specificity of our own searches. The number of review articles about readmission of patients with 
heart failure was 38. We then identified the reported studies and, for each planned possible action, 
we sought controlled clinical studies to estimate the benefit that can be expected.  
 
In an outstanding systematic review, Hansen et al identified 12 types of actions that have been 
evaluated alone or in combination.

 7
 Studies are often observational and very heterogeneous. 

Unfortunately, the expected absolute risk reductions vary a lot and strength of studies are often 
insufficient. Studies on isolated action struggle to show significant difference in readmission, 
morbidity or mortality. For example, systematic appointment schedule alone did not show significant 
benefit.

8
 But a follow-up call associated with patient-centered-discharge instructions showed its 
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efficiency in some randomized trials. The external validity is limited: interventions are always 
customized to match the medical, economic and cultural reality of the institution. It seems therefore 
that we must establish our own discharge plan. The benefit for a Swiss hospital is difficult to 
estimate. That’s the interest of our study. 

  
4.1.1 Situation in the Service of Internal Medicine, CHUV 

From 2009 to 2011, readmission rate of patients with heart failure as primary diagnosis was 9.6 
percent at 18 days and 15.6 percent at 30 days. Over 80 percent of these readmissions were 
deemed potentially avoidable by SQLape.

 13
 Several methods are already in place to improve the 

transition of patients to home. A liaison nurse provides transition with CMS. Information to the 
patient - diagnostic, treatment and self-monitoring - is mainly given by the intern physician but 
without specific protocol. Quality varies greatly from one to another. Therapeutic education is 
occasionally given by the non-specialized nurse of the patient, for particular topic as a 
subcutaneous injection. The information to the primary care physician consists of a very short 
document, faxed within 24 hours, followed by a final document addressed mostly between 10 and 
20 days after discharge. Finally, a clinical pharmacist position was created in our service in January 
2013. It is an additional resource for monitoring drug therapy during hospitalization but also at 
discharge. Its effect has not been yet evaluated. 
 
Liaison nurses mentioned above were created nearly 20 years ago. Goals were to ensure the 
transition with CMS, to search for vacant places in other institutions and, therefore, to reduce 
unnecessary hospitalization. Currently, due to the overload of hospitals and retirement homes, their 
work focuses on coordination of places. After discharge, they don’t have contact with the patient 
anymore. 
 

4.2 Study objective 

Aim of our study is to reduce early readmissions and improve patient follow-up between the day of 
discharge and the first visit to the primary care physician. We want to achieve arguments for 
additional resources, like a nurse with specific skills and mission to assure transition care or a 
clinical pharmacist. These resources should be realistic and cost-effective in everyday clinical 
practice. 
 

4.3 Research question 

Does a multidisciplinary and multimodal intervention allows to significantly reduce early 
readmissions for heart failure patients hospitalized in an internal medicine service ? 
 

4.4 Research hypothesis 

Multidisciplinary discharge plan, including a clinical pharmacist, a nurse (“transition coach") with 
medical supervision, before and after the patient’s discharge, reduces by 50 percent the number of 
days of hospitalization as readmission within 30 days, for patients with symptomatic heart failure 
hospitalized in internal medicine, compared with the data from 2009 to 2012. 
   

4.5 Justification 

As seen in literature review, many randomized trials with single action show no significant 
difference or have enough power.

9
 Instead, it appears that multidisciplinary "discharge plan" may 

show a reduction in number of readmissions > 30 percent.
7
 For this reason, we chose to combine 

several actions. 
 
Introduction of SwissDRG has a significant financial impact for hospitals. Readmission within 18 
days requires regrouping the two stays and does not allow a new invoice.

2
 However the period of 

18 days is arbitrary and has no clinical significance. Most clinical trials use a period of 30 days. For 
these reasons, we use the same period. 
 
If we consider only the reduction of readmissions, we will not fully capture the benefits of our 
discharge plan. A decrease in the number of hospitalization days also reduces costs for the 
hospital. We make the hypothesis to reduce not only the number of readmission but also to shorten 
the stays, whereas readmitted patients are less decompensate and have benefited from better 
monitoring. For these reasons, we consider the number of readmission days rather than the 
number of readmissions. 

 
Ponniah et al, in a large literature analysis, reviewed the role of clinical pharmacists in heart failure, 
and concluded at the effectiveness of their intervention on medication at discharge.

 10
 This is also 

demonstrated elsewhere.
11 

A clinical pharmacist position, newly created in our service, allows 
intervention without additional resources. For these reasons, the intervention of a clinical 
pharmacist takes an important role in our discharge plan. 
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The primary care physician is, in Switzerland, has the most important role in the management of 
chronic patients. It therefore appears that an action aimed at improving the transition towards 
outpatient care should not replace this role. We care to place our work in the framework of 
collaboration for the benefit of the patient. Shortage of primary care physicians, despite a 5 percent 
increase from 2009 to 2011, remains problematic.

12
 It is therefore important that hospital and 

general practitioners collaborate closely and ensure early follow-up and adequate emergency 
response. The strong point of our study is to collaborate with the University Institute of General 
Medicine (IUMG), which participates regularly in trials involving the primary care physicians. Our 
study suggests to the primary care physicians: 1) to participate at the discharge plan during the 
hospitalization; and 2) to see her/him patient in the 7 days following the discharge. If this following 
visit is not possible for whatever reason, it will take place in our outpatient clinic in agreement with 
the primary care physician.  
 

5 General outline 

 
5.1 Study design 

This is a prospective, single-center, interrupted time series study. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The pre-intervention group consists of a large medical and administrative database of patients 
hospitalized in internal medicine from 2009 to 2012. The post-intervention group consists of 
patients included in the study. A comparison will also be made with all patients hospitalized during 
the same periods to correct the results according to the evolution of the length of stays and 
readmission rates. 
 
During the preparation phase, the necessary documents to interventions (checklist, educational 
materials, and questionnaires) and electronic database will be created. We will recruit a study nurse 
and provide her training for specific skills of the discharge plan, as transition coach. 
 
During the enrolment phase, during 10 months, all admissions in the Service of Internal Medicine 
will be consecutively screened for inclusion. After obtaining patient’s consent, the study nurse will 
coordinate actions with the clinical pharmacist: therapeutic education, contact with relatives etc. 
She will work as a "transition coach".  
 
Statistical data from pre-intervention group will be collected independently to reduce bias. The 
comparison between groups and statistical analysis will be done independently by a statistician. 
The data and conclusions of the study will be submitted to a journal with strict editorial policy. 
 
A randomized trial would have raised several problems: contamination between the two groups 
within same hospital would be inevitable. Number of patients to be included should be at least twice 
as large. Time of study would be longer and would need greater resources. It would be the same 
for a multicenter study. An interrupted time series study applies well to a procedural change of the 
institution and will already draw conclusions about the effectiveness of such intervention. 
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5.2 Outcomes 

 
5.2.1 Primary endpoint 

 Number of hospitalization days as readmission in 30 days. 
 

5.2.2 Secondary endpoint 

 Number of days until first readmission. 

 Number of readmissions at 18, 30 and 90 days. 

 Number of potentially avoidable readmissions at 30 days. 

 Ratio of potentially avoidable readmission at 30 days to predicted potentially avoidable 
readmission at 30 days (SQLAPE score). 

 
5.3 Definitions 

Potentially avoidable readmission: readmission unforeseen at the previous discharge and related to 
a condition previously treated occurring within 30 days.

13
  

 
Discharge to home: discharge of a patient that includes home, stay at family member of relative, 
stay in institution without daily nurse surveillance and easy access to a physician. 
 
Heart failure : clinical syndrome in which patients have typical symptoms (e.g. breathlessness, 
ankle swelling, and fatigue) and signs (e.g. elevated jugular venous pressure, pulmonary crackles, 
and displaced apex beat) resulting from an abnormality of cardiac structure or function. 

4
 

 
NYHA classification: New York Heart Association functional classification based on severity of 
symptoms and physical activity. Class I: No limitation of physical activity. Ordinary physical activity 
does not cause undue breathlessness, fatigue, or palpitations. Class II: Slight limitation of physical 
activity. Comfortable at rest, but ordinary physical activity results in undue breathlessness, fatigue, 
or palpitations. Class III: Marked limitation of physical activity. Comfortable at rest, but less than 
ordinary physical activity results in undue breathlessness, fatigue, or palpitations. Class IV: Unable 
to carry on any physical activity without discomfort. Symptoms at rest can be present. If any 
physical activity is undertaken, discomfort is increased.

 14
 

 
6 Subject selection 
6.1 Definition of the study population 

All patients, consecutively admitted to the Service of Internal Medicine in CHUV, for whatever 
reason, with symptomatic heart failure, discharged at home. 
 

6.2 Inclusion criteria 

 Adult patient (≥18 years) 

 Hospitalized in Internal Medicine Service at CHUV 

 Diagnostic of heart failure 

 NYHA class II or higher 
 

6.3 Exclusion criteria 

 Being transferred to other hospital or service, to rehabilitation centre or to retirement home 

 Being regularly under haemodialysis 

 Actively listed for heart transplantation 

 Failure to obtain signature of consent form  
 
In many studies, cognitive impairment, inability to use a phone or language were exclusion criteria. 
This has severely restricted the power of some studies.

 15
 As aim is to study introduction of an 

institutional procedure, we restricted the exclusion criteria to minimum. If a patient is not accessible 
to an education (cognitive impairment, for example), the transition coach will work with help of 
relative or other relevant person. 
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7 Study planning 
 
7.1 General view 

 

 
  
 

7.1.1 Phase 1: preparation 

Final selection of actions for the discharge plan: 
The several actions will be grouped as discharge plan (see below). During the preparation phase, it 
is possible to add actions if additional data appear in the literature. An addendum to the protocol will 
be submitted to the Ethics Committee. Action may be withdrawn if it is not practically feasible or 
mismatch with available resources. The reason why an action is dropped will be documented. 
 
Preparation of documents: 
Required materials for actions will be created: information support for patients and relatives 
(booklet), didactic support for patient education, weight monitoring sheets, contact numbers list, 
checklist for structured follow-up calls. We will use the guidelines and any material existing in the 
literature. 
 
Building of database and electronic support: 
With help of a statistician, the database and other electronic support will be created at this time. 
 
Recruiting and training of the research nurse: 
Nurse will be recruited and trained during one month to prepare and perform good quality actions. 
 

7.1.2 Phase 2: enrolment 

Enrolment for the study will be open for 11 months. 
 
Each workday, the transition coach will screen all patients admitted in the Service of Internal 
Medicine. Inclusion will be based on electronic medical record and on chief residents in charge. 
Inclusion will become effective when the consent is obtained after a reflection delay of 24 hours. 
The clinical pharmacist interventions and eventual medical consultations are coordinated by the 
transition coach. To know the discharge date and adjust the timing of interventions, the transition 
coach will based herself on announcements of physician or nurse in charge and liaison nurses. 
Follow-up after hospitalization is provided by phone calls, at days 3 – 7 – 18 – 30 – 90. Enrolment 
continues until the required sample size is reached. 
 
For patients who do not wish to sign the consent, they will benefit from the interventions only during 
their hospitalization (assessment by the clinical pharmacist and patient education by the transition 
coach). 
 
Intervention: Discharge plan 
Main components are: medication reconciliation, appointment schedule, care giving family 
information, CMS implication, discharge instruction, self weight monitoring, patient education, fluid 
and salt control, balance and pillbox prescription, follow-up telephone, follow-up consultation, 
hotline. The discharge plan is described in detail in appendix 1. Each intervention is described by 

Antoine Garnier

Research nurse

Carole Nachar

Statistician
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the model "product - quality - quantity - time (when) - duration" (PQQTD) and evaluated according 
to an estimate of the feasibility and cost. 
  

7.1.3 Phase 3: Statistical analysis 

The introduction of the 2009-2011 medical records will be done, independently to avoid bias. The 
final data analysis will be made by a statistician, within 4 months after the end of the study. 
 

7.1.4 Phase 4: Redaction 

The results of trials will collected in an original article in English, following standard 
recommendations for the authors.  

     
7.1.5 Phase 5: Publication 

The original articles will be submitted to a journal with strict editorial policy. The publication plan is 
described in appendix 4. The target public is attending physicians, head of services, members of 
medical directions, primary care physician (general internal medicine or other specialties). 

 
7.2 Study management 

Difficulties will be discussed once a week between the principal investigator, the research nurse 
and clinical pharmacist. The quality of the recorded data is checked once a month with the 
statistician. 

 
8 Statistic plan 

 
8.1 Statistical methods 

We use a interrupted time series (ITS) to strengthen a before and after intervention design. 
Following Bilgan et al, we considered ITS as an experimental design.

16  
As the data collected are 

reliable and objectively recorded at multiple instances over time before and after the introduction 
(interruption) of the discharge plan, it will be possible to show an effect significantly greater than the 
underlying trend. We designed our study to fit the quality criteria for ITS design.

17
 

 
We added a non-equivalent none intervention control group which corresponds to all other patients 
hospitalized during the same period to detect major trend modification or some confounding 
variables. 
 
The study will be analyzed appropriately using time series techniques such as autoregressive 
integrated moving average (ARIMA).  
 

8.2 Sample size and degree of significance 

The mean of readmission length of stay in our hospital is 9.9 days ± 3.9 days. A sample size of 14 
readmissions has a power of 90% and an alpha value of 0.05 to show a reduction of 50% of 
number of hospitalization’s days. In this case, 90 patients need to be included. 
 
A sample size of 39 readmissions has a power of 90% and an alpha value of 0.05 to show a 
reduction of 30% of number of hospitalization’s days. In this case, 250 patients need to be included. 
 
We preferred to target the second sample size in a conservative approach to absorb the 
modification of trend and the potential bias. We evaluated that 11 months after introduction of a 
discharge plan will be enough to include 250 patients. 
 

8.3 Criteria for data processing 

All patients included in the statistical analysis, in an intent-to-treat principle.  
 

8.4 Criteria for end of study 

Number of enrolled patients equals or exceeds the calculated sample size. 
AND 
Resources in time (one year) are no longer sufficient to include other patients. 
 

9 Ethical considerations 
9.1 Consent 

The transition coach will, during an interview and if necessary with the assistance of an interpreter 
or a family member, gives the following information: 
• Background and aims of the study. 
• Interventions planned and expected benefits of the patient or his relatives. 
• Consequences of its management, possible complications. 
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• Financial implications and opportunities for patient refusal (possibly buying a non-medical 
balance, optional follow-up consultation). 
• Leading role of the physician. 
• Protection of personal data. 
• Use and publication of the results of the study. 
• Possibility to refuse or withdraw consent. 
• List of contact persons. 
 
A detailed written document is given to the patient. Written consent is required. Sufficient time for 
reflection, but a minimum of 24 hours is given to the patient. 
 
If the patient does not have capacity to give consent, the “therapeutic representative” will be 
involved because exclusion of these patients will lead to a bias in the study (e.g., confusion is a 
factor of instability). 
 

9.2 Refusing consent 

Patients who refuse to give consent will receive actions during their hospitalization, beside the 
study, as standard care (assessment by the clinical pharmacist and patient education). The primary 
care physician will be informed of the project and the patient's refusal to participate. 
 

9.3 Medical records 

Data of patient hospitalized from 2009-2012 will be treated anonymously. If needed, access without 
written consent to the medical records is authorized for research purpose. 

18
 

 
9.4 Ethical committee submission 

The study protocol and any amendment shall be submitted to the local ethics committee before the 
start of the study. 
 

10 Security 

The hospital medical team remains in all time responsible for the patient. Intervention modalities 

follow international guidelines and standards of care. The transition coach will always work under 

clinical supervision. At least once a week, all included patients will be reviewed with the 

investigators (chief resident, attending physician). 

 

The most probable risk is a mismanagement of communication between patient, GP and hospital's 

physicians. This will be addressed with personal calls and, if requested, with help of IUMG 

physicians, acting as mediator. 

 

Due to alarming sign or symptoms, it is possible that a patient is counseling to visit his GP or 

emergency room but ending with no acute heart failure nor new diagnosis. We consider it to be 

more an inconvenient. 

 

Any unexpected event will be discussed with all investigators and reported to the ethical committee. 

Patient and GP will also be informed thru the investigator in charge or, if needed, by the referring 

physician. 

 
11 Budget and Finance sourcing 

The budget is described in appendix 2: budget and finance sourcing. The study will only be funded 
by the SGIM-Foundation. The fund will be used primarily to commit a research nurse for 12 months 
at part-time. Other positions are provided by the Service of Internal Medicine (part-time principal 
investigator and clinical pharmacist), and by the Medical Direction of CHUV (part-time statistician). 

 
12 Potential conflicts of interest 

The principal investigator and co-investigators declare having no political, financial or intellectual 
conflict of interest. 

 
13 Collaboration 

The study will be conducted in collaboration with: 

 University Institute of General Medicine, Policlinic Medical University (PMU) 

 Medical Direction (CHUV) 

 Service of Pharmacy (CHUV) 
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14 Annexes 

1. Discharge plan 
2. Budget and Finance sourcing 
3. Research nurse work time estimation 
4. Publication plan 
5. Summary timetable 
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