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ABSTRACT 

Background :     A number of composite outcomes have been developed to capture the perspective 

of the patient, clinician and objective measures of health in assessing heart failure outcomes.  To date 

there has been limited examination in the composition of these outcomes.  

Methods  and Results :  Three commonly used scoring systems in heart failure trials: Packer’s 

composite, Patient Journey and the African American Heart Failure Trial (A-HeFT) scores were 

compared in assessing outcomes from the Which Heart failure Intervention is most Cost-effective & 

Consumer Friendly in Reducing Hospital Care ((WHICH(?)) Trial. Comparability and interpretability of 

these outcomes and the influence of each component to the final outcome were examined. Despite all 

three composite outcomes incorporating mortality, hospitalisation and quality of life (QoL), the 

contribution of each individual component to the final outcomes differed. The component with the 

most influence in deteriorating condition for the Packer’s composite was hospitalisation (67.7%), while 

in Patient Journey it was QoL (61.5%) and for A-HeFT composite score it was mortality (45.4%).  

Conclusions :  The contribution made by each component varied in subtle, but important ways. This 

study emphasises the importance of understanding the value system of the composite outcomes to 

enable meaningful interpretation of results. 
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INTRODUCTION 

Chronic heart failure (CHF) is a common, complex and multifaceted syndrome.(1)  Evaluating 

interventions in progressive, life limiting conditions challenge traditional approaches of outcome 

assessment, such as mortality and morbidity. Increasingly, CHF patients and clinicians alike are 

concerned not only with survival but also the quality of that survival. (2) Currently, there is a lack of 

consensus on appropriate measures to assess outcomes in clinical trials (3-7), whilst there is an 

increasing recognition that treatment efficacy needs to be measured by multiple outcomes, especially 

where management or the outcomes of interventions have various components.(8, 9) As 

reproducibility is challenged in clinical trials, understanding the reliability, validity and value of 

outcome assessments is important.  

A composite outcome in a clinical trial is where clinically relevant measures are combined into a 

single outcome that can characterise clinically meaningful benefits of a treatment.(10)   The benefits 

of composite outcomes include a reduced sample size as a consequence of increasing the event rate 

and hence lower costs of undertaking a trial, and the ability to capture the net benefits of the multiple 

dimensions into a single summary measure.(9, 11) Using a composite outcome will circumvent the 

need to make an allocation for multiple hypotheses testing, as one is essentially dealing with a single 

outcome.(10) In addition, the problem of competing risks can be avoided especially if a clinical 

outcome such as mortality is combined with morbidity.(10) A rationale for using composite outcome is 

well described in Neaton.(10) But more importantly, conceptually and theoretically composite 

outcomes seek to obtain the perspective of the patient, clinician as well as objective biomedical 

measures. 

Composite outcomes are difficult to interpret when the treatment effects vary considerably across the 

components of the measure.(12) The most extreme case would be when the components are moving 

in different directions such as an increase in mortality and an improvement in QoL. The problem of 

interpretation is compounded when components are dissimilar in patient importance.(11) For 

example, it is useful to consider whether admission to the emergency room is comparable to a 

catastrophic stroke.  Many of these problems may be resolved by choosing clinically relevant 

components of the composite and applying appropriate weightings of these components.(5, 11)  
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Using a composite outcome requires considerations, such as the selection of the number and type of 

clinically relevant components as well as their relative weightings or derivation methods which have 

important implications in the interpretation of the composite outcome.(5) Although the clinical and 

statistical challenges to using and interpreting composite outcomes have been discussed (13-16), 

there is limited discussion on the derivation method of composite outcomes or in establishing the 

standards for weighting components of a composite outcome.  

This paper seeks to provide a better understanding of conceptual and measurement issues in 

composite outcome assessment by comparing and contrasting Packer’s composite, (13) Cleland’s 

Patient Journey (14) and the composite outcome used in the African American Heart Failure Trial (A-

HeFT) (15), in a secondary analysis of a prospective, multi-centred randomised controlled trial. These 

composite outcomes have been chosen because they are commonly known composite outcome 

models in HF clinical trials and they capture the patient-centred components, namely mortality, 

hospitalisation and QoL from the perspective of the patient, clinician as well as including objective 

measures of health. The main objective of this paper was to compare and contrast these three 

composite outcomes to increase our understanding of the numerous pathways components influence 

the final outcome in CHF patients. Specifically, this paper does not aim to assess which composite 

outcome is ‘best’ or to assess the validity of these composite outcomes but rather to gain insight into 

the relationship among composite outcomes that measures similar patient-centred components. In 

addition, we sought to examine the methodological consequence of each component on the final 

outcomes. 

 

METHOD 

Composite outcome measures 

Three commonly known composite outcome models were selected for the purpose of this 

comparative analysis. These were Packer’s composite,(17) Cleland’s Patient Journey (18) and the 

composite outcome used in the African American Heart Failure Trial (A-HeFT).(19) Although these 

composite outcomes incorporate similar components, each uses a different derivation method and/or 
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different weighting of the components likely reflecting priorities. All components in the composite were 

examined separately to estimate their relative effect on respective composite outcome.  

The Packer’s composite outcome measure (17) is perhaps the most widely used in clinical trials.(20) 

This score combines mortality, heart failure (HF) hospitalisation, change in New York Heart 

Association (NYHA) classification and a change in patient’s global self-assessment of well-being 

measured in five discrete classes to classify patients as improved, unchanged, or worsened (Table 1).  

The Patient Journey (18) is another composite outcome in CHF incorporating information on mortality, 

hospitalisation and QoL/well-being. Furthermore, this measure incorporates the change in therapy in 

the scoring scheme.(18) Essentially this measure is a refinement of days alive and out of hospital 

(DAOH). It incorporates longevity and out of hospital into a single measure in days, and assign for 

each DAOH score of 100% if the patient reported feeling very good (‘well-being’ score 1). This score 

is subsequently reduced by 20% for each decrement in the patient-reported score down to a lowest 

potential score of 20% (‘well-being’ score 5). The intensification of diuretic therapy to control 

symptoms is also integrated by considering patients to be worse in the patient QoL/well-being than 

actually expressed.(18) However, a reduction in diuretic therapy does not necessarily lead to increase 

in the QoL/well-being. 

The A-HeFT composite outcome (19) includes all-cause mortality, a first HF hospitalisation, and a 

change in QoL using Minnesota Living with Heart Failure questionnaire (MLWHFQ). A weight given to 

each component to generate the composite is shown in Table 1. Initial score of 0 is assigned to all 

patients, which will change depending on patient’s experience.(19)  

 

Weighting algorithms for composite scores 

The weighting algorithms for each of the components for the composite outcomes are summarised in 

Table 1. Despite measuring similar concepts, each composite outcome captures and weighs each 

component differently. In addition, the measurements of the final outcomes were different. The 

Patient’s Journey,(18) is well-being weighted DAOH, where the final outcome is expressed in days 

whereas the final outcome for the Packer’s is a qualitative measure and the A-HeFT composite is a 

numeric score between -6 and 2.  
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The extent of differences in measuring and weighting for each components is apparent even in the 

hospitalisation. In the Packer’s (17) and the A-HeFT scores (19), the incident of first HF 

hospitalisation is used whereas the Patient Journey (18) uses total hospitalisation days for all-causes. 

For the QoL component, not all composite outcomes use the same instruments and in some cases 

more than one instrument/measure are used. In the Packer’s composite, changes in the NYHA 

functional class is combined with the changes in patient assessed global well-being, while in the 

Patient’s Journey, increased use in diuretic adjusts QoL/well-being weights which is then applied to 

DAOH. For the A-HeFT score, greater weight is assigned to a change in QoL than for an incidence of 

first HF hospitalisation. 

Discrete and comparative analysis of the three aforementioned composite outcomes were carried out 

using the data from Which Heart failure intervention is most Cost-effective & consumer friendly in 

reducing Hospital care (WHICH(?)), a multicentre randomised controlled study.(21) The main focus of 

the study was to compare the multidisciplinary CHF management delivered via an outreach, home-

based intervention (HBI) with an outpatient or a specialised CHF clinic-based intervention (CBI), in 

patients with moderate to severe symptoms of HF with at least one admission for acute HF. A detailed 

description of the rationale and design, baseline findings and primary results for this trial has been 

published elsewhere.(21, 22)  

 

The WHICH Trial 

A total of 280 patients were recruited from three tertiary referral hospitals in three different states in 

Australia. Of these, 143 patients were randomised to the home-based and 137 to clinic-based post-

discharge management. As previously described,(21) baseline characteristics were similar in the two 

arms. All hospitalisations were adjudicated on the type (elective/unplanned) and the cause, and all 

deaths were reviewed by a blinded outcome committee. The intervention was found to be not 

significant on the primary outcome of all-cause mortality or all-cause unplanned hospitalisation (22) 

during 12-18 months follow-up.  

For the purpose of the current study, patients with follow-up greater than 12 months were censored at 

the date of contact at 12 months to ensure all patients had an equal follow-up duration. This was 
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necessary for Patient Journey where equivalent follow-up duration was required for all patients. The 

characteristics of the patients and the components for the three composite outcomes, namely 

mortality, hospitalisation and QoL at 12 months follow-up were calculated.  Below the application of 

weighting algorithms is provided. 

Estimation of Patient Global QoL Measure  

For the Packer’s composite, the HF specific QoL instrument, MLWHFQ was used in place of a patient 

global QoL assessment. The MLWHFQ is most widely used heart failure specific instrument with    

excellent psychometric properties.(23) This self-administered instrument focuses on the physical, 

socioeconomic and psychological effects of heart failure and its treatment on patients.(24) A minimal 

clinically important difference score in MLWHFQ is five.(25-27) Consequently, a change of 5 points 

was considered to be equivalent to a change in one class of patient global QoL assessment. By using 

the MLWHFQ instead of global patient well-being score, more specific and sensitive QoL measure 

(26-28) would have been included in the Packer’s composite. 

Similarly, in the Patient’s Journey, instead of using the weights derived from five discrete points of the 

patient’s well-being scales (Table 1), the Australian derived EQ-5D-3L index was used.(29) The EQ-

5D-3L instrument is a widely used generic measure of QoL consisting of five components, mobility, 

self-care, usual activities, pain/discomfort and anxiety/depression with each having three levels.(30) 

The EQ-5D-3L has been shown to have satisfactory validity and reliability as an outcome measure in 

the cardiovascular area.(31, 32) The EQ-5D-3L would provide better utility indices than five discrete 

weights applied to patient global well-being.(33)  

 

Statistical Analysis   

Descriptive analysis in the form of counts (and percentage) for each components of the composite for 

nominal data and the mean, median, standard deviation and inter-quartile range for scale measures 

were found. Using the data from the WHICH(?) study(21) the final weights (or percentage) assigned 

to each component (mortality, hospitalisation and QoL) in relation to the total score were calculated 

for all three composite outcomes. These provide the magnitude of the influence each component has 

on the final composite outcome.  To assess the difference between two arms of the WHICH (?) 
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study,(21) a Mann-Whitney nonparametric test was used for the A-HeFT scores and the Patient 

Journey and for the Packer’s composite, the chi-square test was used.  

The association between the composite outcomes were assessed by Spearman’s rho (ρ) and 

Goodman Kruskal’s Gamma (γ) (34) was used. The Patient’s Journey as expressed as days lost were 

calculated for each categories of the Packer’s composite and for the A-HeFT scores. In addition, to 

analyse the relationship between the Packer’s and the A-HeFT score a Kruskall-Wallis test was used. 

The Mann-Whitney U test was performed with an adjusted alpha of 0.017 for multiple tests. All data 

analyses were performed with Statistical Package for Social Sciences for Windows version 19.0 

(SPSS Inc, Chicago, Illinois). 

 

RESULTS 

In 12 months follow-up, a total of 57 (57/280; 20.4%) deaths were recorded in the WHICH Trial. Of 

these, 46 patients (46/57; 80.7%) had at least one unplanned hospitalisation where 39 (39/57; 68.4%) 

were for HF (Table 2). A total of 200 (71.4%) patients had all cause hospitalisation with 120 (60.0%) 

having multiple hospitalisation resulting in 3,715 hospital days. 111 (39.6%) patients were hospitalised 

specifically for worsening HF, resulting in 1,568 hospital days. Of these, 40 (40/111; 36.0%) had 

multiple HF hospitalisation. The mean duration of hospital stay for HF was 14.1 (±15.1, median=9.0, 

IQR=15.0) days. NYHA functional class indicated only 8 (2.9%) patients have deteriorated over 12 

months follow-up, while 98 (35.0%) patients improved. Changes in MLWHFQ from baseline to 12 

months follow-up indicated 51 (18.2%) patients have deteriorated, while 124 (44.3%) have improved 

in their condition (Table 2). 

 

Modified Packer’s composite  

Packer’s composite demonstrated 30.7% (n=86) of patients have improved, 10.7% (n=30) remained 

the same and 58.6% (n=164) of patients have worsened. Amongst those classified as improved, 

51.2% (44/86) indicated improvement in both NYHA functional class and in MLWHF, suggesting 

some agreement between patients’ and clinicians’ assessment of patients’ QoL.  
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The most common reason for being classified in worse category was HF hospitalisation (111/164; 

67.7%), followed by deteriorating QoL (35/164; 21.3%) and mortality (18/164; 11.0%) (Table 3).  Of 

note, amongst those who have been hospitalised (i.e. in worse category), 41.4% (46/111) of patients 

have indicated improvement in their QoL/NYHA class.  

 

Modified Patient Journey 

Overall, patients lost 40.9% of total days (41,676 days) from mortality, hospitalisation, QoL measure 

and a change in diuretic therapy. The largest proportion of days lost was from limited QoL (24,867 

days; 59.7%) followed by mortality (12,354 days; 29.6%). Other reasons for days lost include all-

cause hospitalisation (3,715; 8.9%) and adjustment for increased use in diuretics (740 days; 1.8%). 

Notably, the Patient Journey assessed only deteriorating conditions and not of improvement. It 

assumes all CHF patients have symptoms that can only have negative or no impacts on their QoL. 

(18) In this study, 14.6% (n=41) patients retained their maximum assigned day even after adjusting 

with QoL weights. 

 

A-HeFT score 

The A-HeFT composite consists of weighted scores for all-cause mortality, a first adjudicated HF 

hospitalisation, and a change in the QoL. The A-HeFT score indicated 39.5% (n=110) of patients had 

improved overall, 17.5% (n=49) remained the same and 42.8% (n=119) deteriorated. The mean A-

HeFT score was -0.5 (SD=2.1; median =0.0; IQR =3.0). 23.7% (n=66) of patients achieved a score of 

2, a highest possible score for A-HeFT composite. This score can only be achieved in the absence of 

all-cause mortality and HF hospitalisation, and a marked improvement in QoL scores. Only 1.1% 

(n=3) of patients scored -6, a lowest possible score, which is a result of marked worsening of QoL, 

first HF hospitalisation and subsequent death.  With A-HeFT composite scores, improvement in 

patient’s condition can only be expressed with an increase in QoL. However indication of deterioration 

(negative score) can be a result of mortality, first HF hospitalisation and worsening in QoL or any 

combination of these.  
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Despite all three composite outcomes incorporating mortality, hospitalisation and QoL, the 

contribution of each individual component to the final outcomes were different. Using the data from 

the WHICH(?) trial (21), the component with the most influence on the Packer’s composite (17) was 

hospitalisation (67.7%) while for the Patient Journey (18) it was QoL (61.5%) and for the A-HeFT 

composite score (19) it was mortality (45.4%) (Table 3). 

 

Application of Composite outcomes to compare CBI an d HBI 

No significant differences were found between two arms for each of three composite outcomes and 

their components (Packer’s composite, p-value=0.50; A-HeFT score, p-value=0.30 and Patient 

Journey, p-value=0.21) (Supplementary Material).  

  

Relationship between Packer’s composite, Patient Jo urney and A-HeFT 

The correlation coefficients demonstrated moderate associations amongst all three composite 

outcomes. The correlation between the Packer’s composite and the Patient Journey was moderate (γ 

=0.49). For the worse category of Packer’s composite, 50.9% of all potential days were lost due to 

mortality, hospitalisation and impaired QoL, while in the same category, 23.4% of the days were lost 

and in the better category, 28.2% (Table 4). This substantial difference in days lost in the worse 

category in contrast to the same and the better categories is driven by mortality (20.7% in worse while 

0.0% in the same and better category) and hospitalisation (5.1% in worse, 1.5% in same and 1.6% in 

better category).  Similar pattern and magnitude in proportion of days lost were observed for the same 

and better categories of Packer’s composite (Table 4). 

The correlation between the Patient Journey and the A-HeFT score was moderate (ρ = 0.54). For 

lower A-HeFT scores (from -6 to -3) more than 50% of days were lost to mortality, hospitalisation and 

impaired QoL driven mainly by days lost to mortality (Table 5). In fact, for A-HeFT scores between -6 

and -3, the largest proportion of days lost was due to mortality followed by impaired QoL. However for 

A-HeFT scores between -2 and 2, the greatest days lost was from impaired QoL followed by mortality 

and hospitalisation. 
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The overall correlation between the Packer’s and the A-HeFT score was γ =0.86. The Krusal-Wallis 

test was highly significant (χ2 (2, N=278) = 156.967, p<001), indicating differences in A-HeFT scores 

among the three categories of Packer’s composite. Three post hoc comparisons using the Mann-

Whitney tests were all statistically significant (p<0.01), where a lowest median score was achieved in 

the worse category, followed by the same and then in the improved category (Table 6).  

 

DISCUSSION 

This study has compared and contrasted three composite outcomes, the Packer’s composite,(17) the 

Patient Journey (18) and the A-HeFT score (19) which incorporates mortality, hospitalisation and QoL.  

The analysis has also examined the methodological issues in deriving each of composite outcomes to 

gain insights into the relationship amongst them. As there is no established gold standard for 

assessing the absolute effect on any outcome measure, it would be premature to assess which 

composite outcome is the ‘best’. Most likely the ‘best’ measure would be the one that addresses the 

research question most appropriately.   

Interestingly, all three composite outcomes provided similar result for the comparison between HBI 

and CBI arms. This may be due to synergies in the outcomes mortality, hospitalisation and QoL, 

despite differences in derivation methods used.  

 

Packer’s composite  

The Packer’s composite is perhaps the most well-known and widely used composite outcome in 

CHF.(20) Deriving this composite requires two stages. First, it involves monitoring patients until the 

event of mortality or first HF hospitalisation in the follow up period to classify them into worse 

category. Second, those who have not been hospitalised for HF or died (i.e. only those who have not 

been classified into worse category) will be assessed for a change in their QoL score and/or NYHA 

functional class. Depending on the magnitude and the direction of the change in QoL/NYHA, patients 

will be classified into worse, same or improved category. As such, this composite outcome provides 

only a qualitative assessment. 



13 

 

In the first stage of the derivation method, mortality and HF hospitalisation are considered to have the 

same weight despite the fact that patients may view these components of the composite outcome 

very differently. As HF hospitalisation occurs more frequently than mortality, the patient’s final 

outcome may be determined more often by HF hospitalisation than less frequent but more serious 

component, mortality. A patient who has a single, short, early admission is placed into worse category 

similar to mortality, when in fact a short HF hospitalisation may reflect early detection of problems and 

hence a good care rather than an adverse outcome. This implies that hospitalisation does not 

necessarily indicate worse outcomes. 

The information captured on HF hospitalisation is as an indicator variable only. Hence, crucial 

information such as duration and severity of the HF hospitalisation are not captured nor used in the 

derivation of the Packer’s composite. Furthermore, the Packer’s composite only considers the first HF 

hospitalisation, disregarding subsequent HF hospitalisations. In this study, 36.0% of patients had 

multiple HF hospitalisations.  

In the second stage of categorisation, assessing changes in NYHA functional class and patient 

assessed QoL components would only apply to patients who have not been censored by mortality or 

HF hospitalisation. As such, mortality and HF hospitalisation is prioritised above QoL and the changes 

in QoL component would only determine the final outcome for those who have survived and have not 

been hospitalised for HF. In this study, 41.4% of patients who were hospitalised for HF and hence 

placed into worse category, reported improvement in their QoL. Not surprisingly, Packer’s composite 

is most influenced by first HF hospitalisation rather than mortality or QoL components (Table 3).  

One of the strengths of the Packer’s composite is that it considers the change in QoL component from 

both the patient’s and clinician’s perspective. This however can potentially create a problem when 

they differ significantly or contradict each other. In this study, just over 50% agreement was observed 

between NYHA functional class and the patient’s QoL assessment. 

 

Patient Journey 

The Patient Journey is different to other composite outcomes. The final outcome measure is the total 

days per comparison groups rather than the mean days. As such, in addition to ensure the duration of 
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the total follow-up days is comparable between groups, there is a need to ensure the total number of 

patients in each comparison arms to be similar. 

In the metric of the Patient’s Journey, the DAOH are adjusted by QoL weights and often these 

weights may have the greatest influence on the final outcome.  Yet, these weights have not been 

validated (35) and in general, there would be disagreement among clinicians and patients about the 

value and the appropriateness of these weights. In present study, EQ-5D-3L index was used as QoL 

weights which may have been more sensitive and appropriate.(33)  

Depending on the clinical condition of the patients, the Patient Journey may lead to a highly skewed 

outcome with many patients attaining near maximum potential days. In this study, 14.6% (n=41) 

patients kept their maximum potential days. Such skewed data are usually difficult to analyse and 

often less powerful nonparametric methods would need to be utilised.(5)  

In the metric of the Patient Journey, QoL component is assessed on one occasion only and as such a 

change from baseline to the follow-up is not used in its calculation. This has the advantage of 

avoiding the problem of recall bias and of the possible variability that may result due to temporary 

changes in patient’s QoL. However, if a substantial change in QoL component is to occur during the 

study period, this would not be captured in the final outcome of the Patient Journey. Furthermore, the 

Patient Journey can only examine the deteriorating condition and not of improvement.   

 

A-HeFT score 

A major strength of an A-HeFT score is that patients can contribute to all components of the outcome 

albeit only first HF hospitalisation is captured in its calculation. This would avoid multiple HF 

hospitalisations to add up to a score equivalent to death.(19) Indeed, in this composite outcome, 

death is considered as the worst outcome with the score of -3. 

One of the interesting features of the A-HeFT score is a wide range of weights assigned to the 

changes in QoL; a substantial change in QoL has twice the weight assigned to a first HF 

hospitalisation. A major disadvantage of A-HeFT score is that the weights assigned to each 
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component have not been validated. Hence the clinically meaningful effect would be difficult to define, 

which would hinder clear interpretations of the result. 

Although there was a moderate correlation between the Packer’s composite and the Patient Journey, 

and also between the A-HeFT score and the Patient Journey in this study, there was no clear pattern 

when patients have improved or remained the same. In all three composite outcomes the focus was 

on deteriorating clinical status. Hence their use is limited.  This is especially the case in the Patient 

Journey which only considers deteriorating condition. Even in the Packer’s composite and the A-HeFT 

score, only component that would determine patients as improved or same is QoL component. 

In this study, the only pair of scores with high correlations with some emerging pattern was between 

the A-HeFT score and the Packer’s composite. This may be due to using same definition of 

components, namely all-cause mortality and first HF hospitalisation and QoL assessed in similar way, 

albeit with different scoring system.  

In planning a study, one of the most important decisions that investigators make is the choice of the 

outcome measure. Besides aiming to include outcomes that are important to patients, providers and 

health care system, they need to consider the feasibility of measuring and interpreting the efficacy of 

the intervention (6). Hence in choosing the composite outcomes, understanding the value system of 

the composite will enable potential users to choose appropriately. In this study, the hospitalisation 

was the most influential component in determining deteriorating condition in Packer’s ordinal 

composite score (17) while QoL component was in Patient Journey (18) and mortality in A-HeFT.(19)  

Furthermore, this study demonstrates how results can potentially be influenced by component 

measures selected. This information will aid in the interpretation of these composite outcomes as well 

as provide a rationale for the choice of the components to be included in composite outcomes.  

 

Limitation 

The present study is a secondary data analysis which is an important limitation.  The patient global 

assessment was not available to be used in calculation of the Packer’s composite (17) or the Patient 

Journey.(18) Consequently the results of Packer’s composite (17) and Patient Journey (18) in this 

study are estimates of these composite outcomes. However, using the MLWHFQ instead of the 
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patient global assessment for Packer’s composite (17) may have provided a more detailed description 

of emotional and physical aspects of QoL than the one-item patient’s global assessment.(36) Similarly 

in calculation of the Patient Journey,(18) EQ-5D-3L (30) was used. Given EQ-5D-3L (30) provide 

better utility measure than arbitrary weights assigned to a five point scale,(36) the result would have 

provided better reflection of the patient experience. 

The derivation of composite outcomes and the examination was limited to a single study (21). This 

may limit the generalisability of the findings. However, the aim of the study was to obtain a better 

understanding of the composition and performance of composite outcome assessment and not to 

examine validity of these composite outcomes.  

Although each of the three composite outcomes Packer’s,(11) Patient Journey (12) and A-HeFT (13) 

score use three similar components (mortality, hospitalisation and QoL), there is no validation study to 

ensure they measure same concepts, nor to compare against a gold standard for assessing the 

totality of the interventions. This study highlights the subtle differences in outcomes as a result of 

difference in weighting of components of composite outcomes. This analysis will likely inform the 

development of outcome measures in the future.   

 

CONCLUSION 

There is a widespread interest in using a composite outcome as a primary outcome in clinical trials to 

avoid multiplicity issues, obtain a comprehensive perspective of the patient experience, and 

pragmatically for reducing sample size. Moreover, in the context of complex chronic conditions, such 

as CHF assessing morbidity, mortality and QoL are very important. However, trials with a composite 

primary outcome can be complex and raise challenging issues in group comparisons and making 

recommendations for clinical practice. This study has examined the structural elements of composite 

outcomes consisting of patient centred components mortality, hospitalisation and QoL in a well-

controlled clinical trial. Although, each of the composite outcomes has a varying degree of assigning 

weights to each component, there was a considerable agreement amongst these composite 

outcomes when estimating deteriorating condition but not when estimating improvements. 

Appreciating methodological issues in the derivation and interpretation of composite outcomes is 
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important in advancing the science of outcome measurement. This analysis emphasises the 

importance of achieving consensus in the weighting and calculation of components in measures of 

composite outcomes to allow comparison of results across clinical trials. 
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Table 1. Derivation method of Packer’s composite, Patent Journey, and A-HeFT composite 

Dimension Packer’s composite Patient Journey A-HeFT composite 

Mortality All-cause mortality 

expressed as an indicator 

variable (N=0, Y=1) 

Days dead: The number of 

days from all-cause 

mortality to the end of 

study. 

 

All-cause mortality 

expressed as an indicator 

variable (N=0, Y=1) 

Hospitalisation First HF Hospitalisation 

expressed as an indicator 

variable (N=0, Y=1) 

Days in hospital: Total time 

in hospital for all causes 

Add the durations of all 

individual hospital stay 

  

First HF Hospitalisation 

expressed as an indicator 

variable (N=0, Y=1) 

Quality of Life Change in patient global 

assessment and change in 

NYHA functional class 

Average NYHA functional 

class over the duration of 

the study moderated by the 

increased use of diuretics 

Change in MLWHFQ from 

baseline to follow-up.  

Derivation 

method 

 

Patients are classified as 

worse, same or better as: 

Worse  

Experienced death or HF 

hospitalisation during the 

planned duration of 

treatment or reported 

worsening of their NYHA 

class
*
 or global 

assessment by at least one 

class at the final visit 

compared to the baseline. 

Same  

Initially, DAOH will be 

calculated. The patient 

journey incorporated a 

patient's functional status 

by allocating each day of 

the DAOH to the last 

known NYHA status of the 

patient for that day. 

 

Calculation of DAOH: 

Total days in the study: 

number of days from 

randomization until the 

This composite outcome 

consists of composite 

score of weighted values of 

all-cause mortality, first HF 

hospitalisation and change 

in QoL score using 

MLWHFQ. 

 

Scoring scheme 

 All-cause mortality 

(at any time during 

the trial)   (-3 

points)         

Table(s)
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Dimension Packer’s composite Patient Journey A-HeFT composite 

Neither improved nor 

worse (ie. Did not 

experience death or HF 

hospitalisation and no 

change in patient global 

assessment of QoL or 

NYHA class) 

Better 

Experienced a favorable 

change in NYHA class or 

in the patient global 

assessment by at least one 

class from the baseline but 

did not experience death or 

HF hospitalisation during 

the course of the trial. 

 

date of the final patient 

examination (if alive) or 

end of study. 

DAOH = Total days in the 

study – (days dead + days 

in hospital) 

A score of 100% was 

assigned for each DAOH 

if the patient reported 

feeling very good  

The score was reduced by 

20% for each 

decrement in the patient-

reported score down to a 

lowest 

potential score of 20%
29

 

 

 First HF 

hospitalisation 

(adjudicated) (-1 

point) 

 Change in QoL  

Improved by ≥10 

units (2 points) 

Improved by 5-9 

units (1 point) 

Change by <5 

units (0 point) 

Worsened by 5-9 

units (-1 point) 

Worsening by ≥10 

units (-2 points) 

 

Final Outcome An ordinal outcome of 

 Worse 

 Same 

 Better 

QoL/well-being (Symptom) 

adjusted DAOH 

-6 to 2 

A-HeFT, African American Heart Failure Trial; DAOH, Days Alive and Out of Hospital; QoL, Quality of 

Life; NYHA, New York Heart Association; MLWHFQ, Minnesota Living with Heart Failure 

Questionnaire 
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Table 2. Characteristics of individual component used in composite outcomes (Packer’s score, Patient 

Journey and A-HeFT score) in 12 months follow-up (n=280) 

Outcomes n (%) 

All cause death 57 (20.4) 

Hospitalisation  

   All cause 

       1 hospitalisation 

       > 1 hospitalisation 

       Length of stay – Mean (Median; SD) 

200 (71.4) 

80 (28.6) 

120 (42.8) 

18.6 (9.5; 21.4) 

   Unplanned 

       1 hospitalisation 

       > 1 hospitalisation 

       Length of stay – Mean (Median; SD) 

175 (62.5) 

83 (29.3) 

92 (33.2) 

17.8 (10.0; 20.5) 

   Heart Failure Hospitalisation 

       1 hospitalisation 

       > 1 hospitalisation 

       Length of stay – Mean (Median; SD) 

111 (39.6) 

71 (25.4) 

40 (14.2) 

14.1 (9.0; 15.4) 

Change in MLWHF (Baseline – Followup)  - Mean (SD)* 9.2 (1.0;22.4) 

       Improvement by 10 units or more   104 (37.1) 

       Improvement by 5-9 units  20 (7.1) 

       Change by <5 units  103 (37.1) 

       Worsening by 5-9 units  7 (2.5) 

       Worsening by 10 units or more  44 (15.7) 

Change in the New York Heart Association functional class  

       Improved by two class 19 (6.8) 

       Improved by one class 79 (28.2) 

       Same 174 (62.1) 

       Worsened by one class 8 (2.9) 

       Worsened by one class  0 (0.0) 
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Change in diuretic use  

      Increase 29 (10.4) 

      Same 221 (79.0) 

      Decrease 30 (10.7) 

*+ve value indicates improvement; MLWHF, Minnesota Living with Heart Failure; SD, Standard 

deviation 
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Table 3. Percentage contribution of each dimensions to Packer’s score, Patient Journey and A-HeFT 

score for deteriorating conditions (n=280) 

Dimensions 

Percentage (%) contribution to deteriorating condition 

Packer’s score Patient Journey A-HeFT 

     Death 11.0 29.6 45.4 

     Hospitalisation 67.7 8.9 29.4 

     QoL 21.3 61.5 25.2 

Total 100.0 100.0 100.0 

A-HeFT, American Heart Failure Trial; QoL, Quality of Life 
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Table 4. Cross-tabulation of Patient Journey by Packer’s score (n=280) 

 Packer’s score 

 Patient Journey 

Worse 

(n=164) 

Same 

(n=30) 

Better 

(n=86) 

  Total % Total %  Total %  

Potential days 59,599 

 

10,950 

 

31,238 

 

       Days lost to 

      

     Death 12,354 20.7% 

                         

-    0.00% 0 0.0% 

     Hospitalisation 3,056 5.1% 166 1.5% 493 1.6% 

     Impaired QoL 14,497 24.3% 2,347 21.4% 8,023 25.7% 

     Diuretic adjustment 403 0.7% 53 0.5% 284 0.9% 

Total days lost 30,310 50.9% 2,566 23.4% 8,800 28.2% 

       Patient Journey 29,289 49.1% 8,384 76.6% 22,438 71.8% 

QoL, Quality of Life 
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Table 5. Cross-tabulation of Patient Journey by A-HeFT composite score (n=280) 

 Patient Journey 

A-HeFT Score 

Days (%) 

-6 -5 -4 -3 -2 -1 0 1 2 

Potential days 1,095  - 11,315 11,278  12,308  7,263  17,871  15,967   23,960  

          

Days lost to          

  Death 
 269  

(24.6) 
- 

 7,003 

(61.9) 

 4,642 

(41.2) 

 392 

(3.2) 

 48 

(0.7) 
- - - 

  Hospitalisation 
 81 

(7.4)  
- 

 676 

(6.0) 

 732 

(6.5)  

 324 

(2.6) 

 446 

(6.1) 

 338 

(1.9) 

 782 

(4.9) 

 281 

(1.2)  

  Impaired QoL 
 246 

(22.4) 
- 

 1,181 

(10.4) 

 2,387 

(21.2) 

 3,885 

(31.6) 

 2,057 

(28.3) 

 4,424 

(24.8)  

50,807 

(31.9)  

 5,438 

(22.7)  

    Diuretic 

adjustment 
 -    - - 

 70 

(0.6) 

 131 

(1.1)  

 75 

(1.0)  

 106 

(0.6)  

 97 

(0.6)  

 236 

(1.0) 

Total days lost 
 596 

(54.4)  
- 

 8,860 

(78.3)  

 7,831 

(69.4) 

 4,732 

(38.4) 

 2,627 

(36.2) 

 4,869 

(27.2)  

 5,966 

(37.4)  

 5,956 

(24.9)  

          

Patient Journey 
 499 

(45.6)  
- 

 2,455 

(21.7)  

 3,447 

(30.6)  

 7,576 

(61.6)  

 4,636 

(63.8) 

13,002 

(72.8)  

10,001 

(62.6)  

 18,004 

(75.1)  

A-HeFT, African American Heart Failure Trial; QoL, Quality of Life 
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Table 6. Descriptive statistics of A-HeFT score by Packer’s composite (n=280) 

Packer score 

A-HeFT scores 

n Mean Median SD Range 

     Worse 164 -1.77 -2.00 1.89 8 

     Same 30 0.00 0.00 0.00 0 

     Better 86 1.62 2.00 0.71 2 

Total 278 -0.53 0.00 2.14 8 

A-HeFT, African American Heart Failure Trial; SD, Standard Deviation 
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