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VERSION 1 - REVIEW 

REVIEWER Jonathan Mant 
University of Cambridge 

REVIEW RETURNED 24-Oct-2014 

 

GENERAL COMMENTS This is a derivation and validation study of a modification of a 
previously published clinical prediction rule to identify heart failure in 
elderly people with breathlessness. The topic is of interest to a 
general medical audience as heart failure is an important and 
common cause of morbidity in the elderly, and previous research 
suggests that general practitioners are not very good at 
discriminating between who might have heart failure (and therefore 
warrants further investigation with echocardiography) and who might 
not. As the authors acknowledge, there are a number of published 
clinical prediction rules available. This complements those by being 
a 'screening' clinical prediction rule, as opposed to one for people in 
whom heart failure is 'suspected'.  
 
The methodology is sound, and key limitations are identified and 
appropriately discussed by the authors. Foremost of these is that the 
key investigation for the reference standard investigation, 
echocardiography, was only performed in 62.6% of the study 
population. To address this, the authors used multiple imputation. 
This approach appears reasonable to me, but would merit formal 
statistical review.  
 
My major comments are to do with the interpretation and clinical 
impact.  
 
1. They are testing a 'screening' rule in people with breathlessness, 
and not in people in whom heart failure is suspected. The 
implications of this should be drawn out in the discussion.  
 
2. It would be helpful in the discussion to compare these results with 
other existing scores - on the face of it, this tool is more elaborate (9 
items) and performs no better than other simpler clinical prediction 
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rules, which are referred to in the introduction, but not in the 
discussion.  
 
3. The authors refer to the high positive predictive value and c-
statistic, but ignore the very low sensitivity of the rule -30% (and the 
very high specificity- 98%). The new rule is arguably very poor as a 
screening test (very low sensitivity), but very useful as a diagnostic 
test (very high specificity). Thus, it would lead to high yield of 
positive echo results. These clinical implications of the test attributes 
could be teased out more.  
 
4. Most of the cases of HF that were detected were HEF-PEF. 
Unfortunately, all the evidence based treatments for HF that we 
have are for LVSD, so it might be argued that using this tool in 
screening people with breathlessness is poor value for money, as it 
is not detecting disease where prognosis can be modified.  
 
5. The validation study of the revised prediction rule in a separate 
cohort found the c-statistic to be 0.76. The original prediction rule 
applied in the cohort selected for this study had a c -statistic of 0.84. 
One might conclude from this that if you look at the validation 
cohorts only (and the new cohort could be viewed as a validation 
cohort for the old prediction rule), the original prediction rule 
performs better than the new one. The authors could helpfully 
explain why my interpretation is wrong!  
 
 
 
Minor points:  
-In the abstract, it would be helpful to describe the 'existing rule' in 
the objectives, rather than in the results. And to specify what they 
mean by 'older' persons. 

 

REVIEWER Claudio Borghi 
University of Bologna 

REVIEW RETURNED 15-Dec-2014 

 

GENERAL COMMENTS The manuscript is focused on a novel and more effective approach 
to the diagnosis and the early detection of heart failure in elderly 
patients with shortness of breath and affected by COPD. The 
interest for the issue is largely related to the increasing prevalence 
of heart failure as a co.morbidity in the older population. The 
conclusions are that the detection of heart failure can be improved 
by adding some elements that are currently involved in the overall 
diagnosis of heart failure. The statistical model is retire sophisticated 
and the description of the approach outstanding, but it is hard to 
separate the final results of the study from the average clinical 
practice that allow the identification of the patients with heart failure 
based on the clinical approach that currently includes older age, leg 
edema and signs of heart involvement. I do not think that we need a 
statistical approach or a score to improve the clinical diagnosis of a 
disease that is currently identified by the combination of clinical 
signs, symptoms and only confirmed by biomarkers or EKG 
abnormalities. 
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VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1) Jonathan Mant, Professor of Primary Care Research 

Comments: 

This is a derivation and validation study of a modification of a previously published clinical prediction 

rule to identify heart failure in elderly people with breathlessness. The topic is of interest to a general 

medical audience as heart failure is an important and common cause of morbidity in the elderly, and 

previous research suggests that general practitioners are not very good at discriminating between 

who might have heart failure (and therefore warrants further investigation with echocardiography) and 

who might not. As the authors acknowledge, there are a number of published clinical prediction rules 

available. This complements those by being a 'screening' clinical prediction rule, as opposed to one 

for people in whom heart failure is 'suspected'.  

The methodology is sound, and key limitations are identified and appropriately discussed by the 

authors. Foremost of these is that the key investigation for the reference standard investigation, 

echocardiography, was only performed in 62.6% of the study population. To address this, the authors 

used multiple imputation. This approach appears reasonable to me, but would merit formal statistical 

review.  

My major comments are to do with the interpretation and clinical impact.  

1. They are testing a 'screening' rule in people with breathlessness, and not in people in whom heart 

failure is suspected. The implications of this should be drawn out in the discussion. 

We agree with the reviewer that this distinction could be more highlighted and added some lines on 

this topic in the Discussion. In this particular case, the distinction may be more subtle than expected 

because we applied selective screening. Eligible were patients who visited the general practitioner for 

shortness of breath within a year before the start of the study. So, suffering from a symptom that is 

key to suspicion of heart failure. Importantly, some of these patients had been labeled with a 

respiratory diagnosis, probably partly because they were not suspected of heart failure by the general 

practitioner. 

2. It would be helpful in the discussion to compare these results with other existing scores - on the 

face of it, this tool is more elaborate (9 items) and performs no better than other simpler clinical 

prediction rules, which are referred to in the introduction, but not in the discussion.  

We thank the reviewer for the suggestion and included a comparison with other existing scores in our 

revised discussion. Our rule is of unique value because it is applicable to all elderly who visit the 

general practitioner for shortness of breath; a much larger population than those ‘suspected of heart 

failure’ who are also part of this domain. Importantly, suspicion is a subjective interpretation of the 

physician, and he/she may be affected by ‘cognitive bias’ because of prior misclassification of 

shortness of breath and fatigue as caused by a respiratory disease. 
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3. The authors refer to the high positive predictive value and c-statistic, but ignore the very low 

sensitivity of the rule -30% (and the very high specificity- 98%). The new rule is arguably very poor as 

a screening test (very low sensitivity), but very useful as a diagnostic test (very high specificity). Thus, 

it would lead to high yield of positive echo results. These clinical implications of the test attributes 

could be teased out more.  

We agree with the reviewer that for a screening test our rule has rather high specificity and low 

sensitivity compared to existing diagnostic prediction rules for heart failure developed in primary care 

(1-3). Sensitivity and specificity are highly correlated, and an increase of specificity results in a 

decrease of sensitivity and vice versa.   

Up to 40% of older people may suffer from shortness of breath (4,5). Especially when screening such 

a large population, not too many people should remain eligible for echocardiography, the key 

investigation for heart failure. This would be inefficient, costly, and time-consuming. Moreover, those 

missed with heart failure are most likely those who are still in an early phase of the disease, and given 

the chronic progressive character of heart failure would get another chance of being detected.   

We prefer to start the reasoning on clinical impact with predictive values, because they directly reflect 

the probabilities needed for decision-making; that is, before knowing the eventual diagnosis. A 

negative predictive value of 87% (13% false negatives) in our study is somewhat lower than in most 

diagnostic prediction rules, but our positive predictive value of 73% is much higher than in such 

diagnostic rules. Thus our rule prevents unnecessary referrals rather well, even when applied in a 

large screening domain. We added some text in our revised document to emphasize these important 

clinical implications.  

4. Most of the cases of HF that were detected were HEF-PEF. Unfortunately, all the evidence based 

treatments for HF that we have are for LVSD, so it might be argued that using this tool in screening 

people with breathlessness is poor value for money, as it is not detecting disease where prognosis 

can be modified.  

We know that there is a lack of clear, evidence-based, prognostically beneficial treatment for HF-PEF. 

A situation similar to dementia, or even chronic obstructive pulmonary disease (COPD). But in both of 

these diseases there seems to be no doubt among physicians about the usefulness of establishing 

the diagnosis, while for unknown reasons some physicians have for HF-PEF.  

We consider focusing on prognostically beneficial treatment only as too nihilistic. Establishing the 

diagnosis of HF-PEF is also important to help explain patients their symptoms, to prevent 

misclassification (i.e. as a pulmonary disease), and to help predict prognosis. Finally and importantly, 

diagnosing HF-PEF is worthwhile because diuretics may relieve shortness of breath and other 

symptoms related to fluid and salt retention, and the blood pressure should be adequately managed 

to relieve the afterload of the heart. Moreover, there are multiple ongoing trials with compounds 
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considered to be promising, and we are not alone in our thinking that probably in the near future 

prognostically beneficial treatment will become available for HF-PEF. 

5. The validation study of the revised prediction rule in a separate cohort found the c-statistic to be 

0.76. The original prediction rule applied in the cohort selected for this study had a c -statistic of 0.84. 

One might conclude from this that if you look at the validation cohorts only (and the new cohort could 

be viewed as a validation cohort for the old prediction rule), the original prediction rule performs better 

than the new one. The authors could helpfully explain why my interpretation is wrong! 

The original rule had a C-statistic of 0.77 in its derivation cohort (elderly labeled by the general 

practitioner with COPD) and a C-statistic of 0.84 in the cohort of this study (elderly with dyspnoea). 

The revised/improved rule had a C-statistic of 0.76 in the derivation cohort and a C-statistic of 0.88 in 

the cohort of this study. Hence, both rules performed very good in our cohort of elderly with shortness 

of breath, but the improved rule substantially better.  

Lower performance of both rules in the population of patients labeled with COPD (with 60% actually 

having COPD) has very likely to do with the case mix. Diagnosis based on clinical items in the 

prediction rule was hampered by the fact that COPD and heart failure result in similar key symptoms, 

i.e. shortness of breath, and fatigue. Severe COPD may even cause elevation of the natriuretic 

peptide levels (6). Finally, both prediction rules, as other prediction rules for non-acute heart failure, 

are better in ruling out heart failure than ruling it in. The pre-test probability (prevalence) of 

unrecognized heart failure in older people with dyspnoea is lower (15.7%) than in those labeled with 

COPD (20.5%). This lower pre-test likelihood makes it easier to rule out heart failure, which in this 

case benefits the overall discriminative properties of both rules in the cohort of elderly with shortness 

of breath.  

Minor points: 

1. In the abstract, it would be helpful to describe the 'existing rule' in the objectives, rather than in the 

results. And to specify what they mean by 'older' persons.  

We agree with the reviewer and changed our revised abstract accordingly.   

 

Reviewer: 2) Claudio Borghi, Professor of Medicine 

Comments: 

The manuscript is focused on a novel and more effective approach to the diagnosis and the early 

detection of heart failure in elderly patients with shortness of breath and affected by COPD. The 

interest for the issue is largely related to the increasing prevalence of heart failure as a comorbidity in 

the older population. The conclusions are that the detection of heart failure can be improved by 

adding some elements that are currently involved in the overall diagnosis of heart failure.  
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The statistical model is retire sophisticated and the description of the approach outstanding, but it is 

hard to separate the final results of the study from the average clinical practice that allow the 

identification of the patients with heart failure based on the clinical approach that currently includes 

older age, leg edema and signs of heart involvement. I do not think that we need a statistical 

approach or a score to improve the clinical diagnosis of a disease that is currently identified by the 

combination of clinical signs, symptoms and only confirmed by biomarkers or EKG abnormalities.  

Our study and many previous studies showed that prediction rules can help clinicians to better 

diagnose heart failure. Of course it remains a tool and it is eventually the physician that applies the 

rule.  
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