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VERSION 1 - REVIEW 

REVIEWER Professor Jenny Doust  
Professor of Clinical Epidemiology  
Centre for Research in Evidence Based Practice  
Bond University  
Gold Coast 5229 Australia 

REVIEW RETURNED 11-Jul-2012 

 

THE STUDY A STAR-D checklist would be advisable for this study. 

GENERAL COMMENTS This is an Important topic and the results will assist clinicians in 

understanding which patterns can be used to make the diagnosis of 

heart failure in a community setting. 

Strengths of the study are: 

1) it is a relatively large study for a diagnostic accuracy study, 

including 1115pts 

2) It has recruited patients from the community by random 

sample, and then from follow-up on average 7 years later in 

2006-2008, with a reasonable response to the follow-up 

invitation (55%), improving the generalizability of the results 

to a primary care setting 

3) the combining of symptoms and signs in patterns is a more 

useful approach to the diagnostic accuracy of symptoms 

and signs of heart failure than looking at each symptom or 

sign individually 

4) The study has been done with no commercial funding 

5) The study investigators were blinded to the diagnosis of 

heart failure as assessed by echocardiogram and BNP 

status, although it is less clear if the investigators were able 

to ask participants about a prior diagnosis of heart failure. 

 

Weaknesses of the study are: 

1) Because the patients were recruited by random sample from 
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the community, they may still not be representative of 

patients presenting to a primary care clinician as the pre-test 

probability may be lower than in a population in which the 

diagnosis is suspected.  However, it would seem that the 

follow-up cohort is more representative than the initially 

selected sample, being older and with a higher proportion of 

patients having a history of hypertension or myocardial 

infarction 

2) Only a few patients had advanced or severe heart failure.  

However, this may also be a strength of the study, in that 

patients with advanced or severe heart failure may not pose 

much of a diagnostic challenge to clinicians 

3) The clinical history and physical examination were 

performed by physicians experienced in the management of 

heart failure patients.  It is not clear how generalizable the 

results of this study would be to primary care physicians, 

such as general practitioners and emergency department 

physicians, who are more likely to make the initial diagnosis. 

4) Only 630 of the 1,115 participants had a BNP measurement. 

5) The definition of MI used in the study relied on patient self-

report or a history of treatment with a CABG.  This may not 

be an accurate method for determining a patient‟s history of 

MI. 

 

Points that need to be revised or clarified: 

1) It is not clear in the report if any of the participants had a 

previous diagnosis of heart failure.  Given that there a 

previous history of MI in 8% and of hypertension in 65%, it 

would seem likely that a significant proportion would already 

have a diagnosis of heart failure.  This may have been 

omitted to ensure that study investigators were blinded to 

the results of the investigations, but it still may have been 

available either by patient report or clinic records. 

2) The results of the echocardiogram could not be established 

in 2.6% of participants.  It is not clear what was done with 

these participants in the analysis. 

3) The paper should be consistent in using the term diastolic 

heart failure or heart failure with preserved left ventricular 

systolic function.  Given that the authors use the consensus 

statement on diastolic heart failure from the European 

Society of Cardiology, it would be better to consistently use 

this term. 

4) The term prevalence of classes on page 11 should be 

changed to the proportion of patients in each category. 

5) This method is only one of several alternative methods for 

determining the diagnostic accuracy of a combination of 

symptoms and signs.  It would be helpful to have tried other 

methods in the same data set to confirm that the analysis 

was robust to the method used. 

6) The results of the study need to be replicated in other data 
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sets to confirm the validity of the results. 

 

Implications of the study 

This paper contains useful information for clinicians, particularly for 

those working in a community setting, but it may be in a form that 

most will find difficult to comprehend, particularly the use of latent 

class analysis to derive the categorisation and the use of likelihood 

ratios. 

This study again iIllustrates the difficulty of diagnosing heart failure 

in a primary care setting.  None of the likelihood ratios are very 

strong.  The likelihood ratios for pattern 2 are particularly close to 1 

and the likelihood ratios for pattern 3 (no cardiac abnormality) are 

also only moderate.  Even with the concomitant variables included, 

the predictive value for the third pattern only reduces the probability 

of an echocardiographic abnormality from 30% to 21%, so is not 

enough to rule out the possibility of the diagnosis even with all 

potential history, symptoms and signs from this study included.   

The fact that the same form of analysis in a study of patients after 

discharge for MI or acute heart failure shows different patterns of 

categorisation again emphasises the significance of different signs 

and symptoms, and therefore different pattern recognition, in 

different spectrums of the illness. 

This study confirms that signs with a high specificity, such as a third 

heart sound, occur only relatively uncommonly and so are not useful 

for ruling out the diagnosis.  Because of their rarity, primary care 

physicians are likely to not use these and therefore may also lose 

the ability to recognise the signs even if they are present. 

It would also be useful to clinicians if the reliability of the 

echocardiographic classifications were also published, as these 

would be available from the dataset. 

30% of participants in this study had an echocardiographic 

abnormality.  This is high for what would should be a random sample 

of the community over 45 years of age.  It does bring into question 

the current definitions of echocardiographic abnormality.  The 

discordance between the proportion of participants who are 

classified as having disease by echocardiogram and by BNP is a 

major concern, and should be the subject of further research. The 

relative ability of BNP and echocardiogram to predict prognosis and 

response to treatment, and therefore the importance of these 

disease classifications, still needs urgent clarification. 

A STAR-D checklist should be provided with this study. 
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REVIEWER Anders Waldenström 
 prof emer, cardiology.  
Dpt of Cardiology, University Hospital, 90185 Umeå, Sweden 

REVIEW RETURNED 20-Jul-2012 

 

GENERAL COMMENTS General comments 

The clinical diagnosis of heart failure is not easy without specific 

assessment of cardiac function. 

The present study aims at identifying patterns of symptoms and 

signs routinely found in clinical practice and to test their diagnostic 

value for the diagnosis for heart failure. 

 

The difficulty of diagnosing heart failure is partly based on the 

definition of the syndrome. Cardiac function has a Gaussian 

distribution be it systolic or diastolic funtion! And certain limits for the 

syndrome are chosen by a committe! Little is discussed about the 

combination of systolic and diastolic dysfunction and what should be 

considered abnormal.  

The clinician needs to know if the patients complaints are due to 

cardiac dysfunction or not. And if positive, if or how it should be 

treated. The problem here is that different models for probablility of 

the diagnosis is of little help in front of the patient as long as 

accurate tools for assessment of cardiac function (e.g. ECHO or 

MR) are at hand. A good example of the problem is given on page 4, 

line 38-40 where physiological deconditioning due to age is 

distinguished from pathologic conditons. But so what, also cardiac 

dysfunction due to age might be successfully treated concerning 

symptoms/quality of life. 

 

The authors show one example where they consider their model as 

helpful and that is patients with high BNP values and no heart 

failure. 

 

The paper is rather difficult to read and it is not obvious if the present 

study is only of academic interest or a useful tool in clinical 

medicine. 

 

The model is based on data from another  clinical study with more 

than 40% loss of patients. Whether this really distorts the outcome is 

not obvious but the point is made by the authors. 
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Specific comments 

Page 7, line 43. Generally, patients are often wrong about having 

had an MI.  

The English should be revised. 

 

 

 

 

Summary 

It is a little bit hard to see the point of predictive value in front of the 

patient.  

The value of the model is only interesting when appropriate 

diagnostic tools are not at hand. For epidemiological studies it is 

even harder to see an appropriate use. 

But the reviewer might have missed the point. If so the paper could 

have been more clear ont these points. 

 

 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: Professor Jenny Doust  
Professor of Clinical Epidemiology  
Centre for Research in Evidence Based Practice  
Bond University  
Gold Coast 5229 Australia  
 
This is an Important topic and the results will assist clinicians in understanding which patterns can be 
used to make the diagnosis of heart failure in a community setting.  
Strengths of the study are:  
1) it is a relatively large study for a diagnostic accuracy study, including 1115pts  
2) It has recruited patients from the community by random sample, and then from follow-up on 
average 7 years later in 2006-2008, with a reasonable response to the follow-up invitation (55%), 
improving the generalizability of the results to a primary care setting  
3) the combining of symptoms and signs in patterns is a more useful approach to the diagnostic 
accuracy of symptoms and signs of heart failure than looking at each symptom or sign individually  
4) The study has been done with no commercial funding  
5) The study investigators were blinded to the diagnosis of heart failure as assessed by 
echocardiogram and BNP status, although it is less clear if the investigators were able to ask 
participants about a prior diagnosis of heart failure.  
 
Weaknesses of the study are:  
1) Because the patients were recruited by random sample from the community, they may still not be 
representative of patients presenting to a primary care clinician as the pre-test probability may be 
lower than in a population in which the diagnosis is suspected. However, it would seem that the 
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follow-up cohort is more representative than the initially selected sample, being older and with a 
higher proportion of patients having a history of hypertension or myocardial infarction  
2) Only a few patients had advanced or severe heart failure. However, this may also be a strength of 
the study, in that patients with advanced or severe heart failure may not pose much of a diagnostic 
challenge to clinicians  
3) The clinical history and physical examination were performed by physicians experienced in the 
management of heart failure patients. It is not clear how generalizable the results of this study would 
be to primary care physicians, such as general practitioners and emergency department physicians, 
who are more likely to make the initial diagnosis.  
4) Only 630 of the 1,115 participants had a BNP measurement.  
5) The definition of MI used in the study relied on patient self-report or a history of treatment with a 
CABG. This may not be an accurate method for determining a patient‟s history of MI.  
 
Points that need to be revised or clarified:  
1) It is not clear in the report if any of the participants had a previous diagnosis of heart failure. Given 
that there a previous history of MI in 8% and of hypertension in 65%, it would seem likely that a 
significant proportion would already have a diagnosis of heart failure. This may have been omitted to 
ensure that study investigators were blinded to the results of the investigations, but it still may have 
been available either by patient report or clinic records.  
 
R: There was a mistake in the prevalence of history of MI at baseline, we have reported the 
prevalence of history of MI or angina, so the real prevalence in the participants at baseline was lower 
(2.3%).  
We added to the “Latent class analysis” section the prevalence of both history of MI and history of 
heart failure, in the follow up.  
“…obesity (27.4%), diabetes (13.0%) and history of myocardial infarction (4.0%) or heart failure 
(7.1%)…”  
 
2) The results of the echocardiogram could not be established in 2.6% of participants. It is not clear 
what was done with these participants in the analysis.  
 
R: What we could not ascertain precisely in those cases was the ejection fraction due to poor acoustic 
window. In those few cases we relied solely on the subjective impression of the cardiologist who 
performed the echocardiogram.  
 
3) The paper should be consistent in using the term diastolic heart failure or heart failure with 
preserved left ventricular systolic function. Given that the authors use the consensus statement on 
diastolic heart failure from the European Society of Cardiology, it would be better to consistently use 
this term.  
 
R: We used the shorter expression “diastolic heart failure” for the sake of simplicity and because it is 
also used in the guidelines we relied on: “Paulus WJ, Tschope C, Sanderson JE, et al. How to 
diagnose diastolic heart failure: a consensus statement on the diagnosis of heart failure with normal 
left ventricular ejection fraction by the Heart Failure and Echocardiography Associations of the 
European Society of Cardiology. Eur Heart J 2007;28:2539-50”. However, we agree that it is 
important to be consistent in this matter particularly given the ongoing debate on definitions and 
concepts which reflect on the taxonomy. Therefore, we corrected the manuscript to consistently use 
“heart failure with normal left ventricular ejection fraction”. We maintained the term “diastolic 
dysfunction” to refer to diastolic abnormalities evidence by echo, defined according to that same 
document, irrespective of symptoms.  
 
4) The term prevalence of classes on page 11 should be changed to the proportion of patients in 
each category.  
 
R: We avoid the word „patients‟ because we are working in a setting of the general population and 
most participants are healthy. In this particularly case this value refers to the proportion of subjects 
estimated to belong to each class, according to the model. Although we assume this terms as 
synonyms, we agree to change to „proportion of subjects‟ according to the reviewer‟s suggestion.  
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5) This method is only one of several alternative methods for determining the diagnostic accuracy of a 
combination of symptoms and signs. It would be helpful to have tried other methods in the same data 
set to confirm that the analysis was robust to the method used.  
 
R: Latent class models, also known as analysis of finite mixture models, assume that the latent 
variable is categorical. “This framework brings several statistical advantages over standard 
classification approaches not supervised (cluster analysis). Firstly, it allows problems such as the 
choice of the number of classes and of the classification method to be recast as statistical model 
choice problems. Secondly, LCM can be potentially improved through the use of concomitant 
variables, i.e., variables that influence the prevalence of classes, thus permitting the identification of 
more precise categories. Finally, for given values of the response and concomitant variables, 
posterior class membership probabilities for each individual are produced” (This last paragraph was 
added to the discussion). Considering one of the main reasons to do this study was second, and that 
is not reproducible with other methods we only use this approach.  
However, we tried, as sensitivity analysis, several combinations of symptoms and signs and several 
combinations of concomitant variables and the results were always very similar to the one present in 
the study. We also tried the inclusion of objective measures (although this approach was not 
accomplished our aims) and the results were the same.  
 
6) The results of the study need to be replicated in other data sets to confirm the validity of the 
results.  
 
R: We have tried to replicate these results in another cohort. The classification‟s prognostic value was 
assessed by 6-year all-cause mortality in 753 subjects aged 45 years or more from the baseline 
evaluation of the cohort (2001-2003) who had been at that time submitted to a similar clinical 
evaluation including echocardiogram.  
In all models, the 6-year risk of death was lowest in patter III and highest in pattern I (crude IRR 
ranging from 3.87 to 3.94 in comparison with pattern III). The risk of death in pattern II was 
intermediate between I and III, higher in models with concomitant variables  
Six-year absolute risk (AR) of death and incidence rate ratio (IRR) according to defined latent classes 
(pattern), in 753 community subjects aged ≥45 years, Porto, Portugal, 2001-2003.  
Number  
of subjects* Number of  
deaths Crude AR  
(%) Crude  
IRR 95CI  
Pattern symptoms and signs  
Pattern 1 56 6 18.5 3.87 1.56, 9.59  
Pattern 2 102 4 6.2 1.28 0.44, 3.74  
Pattern 3 595 21 4.8 Ref  
Pattern symptoms and signs with concomitants  
Pattern 1 59 6 15.8 3.94 1.54, 10.07  
Pattern 2 146 9 9.6 2.40 1.06, 5.42  
Pattern 3 535 16 4.0 Ref  
95CI, 95 confidence interval; ACC/AHA, American College of Cardiology/American Heart Association; 
AR, absolute risk; HF, heart failure; IRR, incidence rate ratio.  
* Totals may not add to 753 due to missing data.  
 
However we didn‟t include this results in our paper because from the 753 subjects, 504 (66.9%) were 
also assessed at the follow up and included in the LCA.  
So we have some confidence that our results can be replicated in other cohorts.  
 
Implications of the study  
This paper contains useful information for clinicians, particularly for those working in a community 
setting, but it may be in a form that most will find difficult to comprehend, particularly the use of latent 
class analysis to derive the categorisation and the use of likelihood ratios.  
 
This study again iIllustrates the difficulty of diagnosing heart failure in a primary care setting. None of 
the likelihood ratios are very strong. The likelihood ratios for pattern 2 are particularly close to 1 and 
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the likelihood ratios for pattern 3 (no cardiac abnormality) are also only moderate. Even with the 
concomitant variables included, the predictive value for the third pattern only reduces the probability 
of an echocardiographic abnormality from 30% to 21%, so is not enough to rule out the possibility of 
the diagnosis even with all potential history, symptoms and signs from this study included.  
 
The fact that the same form of analysis in a study of patients after discharge for MI or acute heart 
failure shows different patterns of categorisation again emphasises the significance of different signs 
and symptoms, and therefore different pattern recognition, in different spectrums of the illness.  
 
This study confirms that signs with a high specificity, such as a third heart sound, occur only relatively 
uncommonly and so are not useful for ruling out the diagnosis. Because of their rarity, primary care 
physicians are likely to not use these and therefore may also lose the ability to recognise the signs 
even if they are present.  
 
It would also be useful to clinicians if the reliability of the echocardiographic classifications were also 
published, as these would be available from the dataset.  
30% of participants in this study had an echocardiographic abnormality. This is high for what would 
should be a random sample of the community over 45 years of age. It does bring into question the 
current definitions of echocardiographic abnormality. The discordance between the proportion of 
participants who are classified as having disease by echocardiogram and by BNP is a major concern, 
and should be the subject of further research. The relative ability of BNP and echocardiogram to 
predict prognosis and response to treatment, and therefore the importance of these disease 
classifications, still needs urgent clarification.  
A STAR-D checklist should be provided with this study.  
R: No specific new questions raised. We thank for the reviewer‟s comments which increase the value 
of our paper. We completely agree with the implications identified in this commentary. Regarding the 
STARD checklist, this is not strictly a diagnostic accuracy study, at least not performed under the 
standard approach with a gold-standard, and some of those criteria do not apply. We respected the 
applicable recommendations.  
 
Reviewer: Anders Waldenström, prof emer, cardiology.  
Dpt of Cardiology, University Hospital, 90185 Umeå, Sweden  
 
The modeling and statistical part of the study is a little beyond my expertise  
It is not clear to me what relevance the results have in common clinical practice (in the developed 
world) or in science. That should be better discussed. Probably the study is well performed but are 
the results useful? and to whom?  
 
R: Answered in the next answers.  
 
General comments  
The clinical diagnosis of heart failure is not easy without specific assessment of cardiac function.  
The present study aims at identifying patterns of symptoms and signs routinely found in clinical 
practice and to test their diagnostic value for the diagnosis for heart failure.  
The difficulty of diagnosing heart failure is partly based on the definition of the syndrome. Cardiac 
function has a Gaussian distribution be it systolic or diastolic funtion! And certain limits for the 
syndrome are chosen by a committe! Little is discussed about the combination of systolic and 
diastolic dysfunction and what should be considered abnormal.  
The clinician needs to know if the patients complaints are due to cardiac dysfunction or not. And if 
positive, if or how it should be treated. The problem here is that different models for probablility of the 
diagnosis is of little help in front of the patient as long as accurate tools for assessment of cardiac 
function (e.g. ECHO or MR) are at hand. A good example of the problem is given on page 4, line 38-
40 where physiological deconditioning due to age is distinguished from pathologic conditons. But so 
what, also cardiac dysfunction due to age might be successfully treated concerning symptoms/quality 
of life.  
The authors show one example where they consider their model as helpful and that is patients with 
high BNP values and no heart failure.  
The paper is rather difficult to read and it is not obvious if the present study is only of academic 
interest or a useful tool in clinical medicine.  
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The model is based on data from another clinical study with more than 40% loss of patients. Whether 
this really distorts the outcome is not obvious but the point is made by the authors.  
 
Specific comments  
Page 7, line 43. Generally, patients are often wrong about having had an MI.  
 
R: We agree with the reviewer that patients are often wrong about having had an MI, however our 
idea was to use the information that is usually report in a first visit to a clinician or usually available in 
a epidemiologic study. In this way our model would be more closely related to what happens in real 
conditions.  
 
Summary  
It is a little bit hard to see the point of predictive value in front of the patient.  
R: In line with statistically informed the diagnostic reasoning, the predictive value measures the 
probability that a subject actually belongs to a certain outcome category, based on his own a priori 
probability and the change contributed by the collected clinical information which one is attempting to 
incorporate (quantified by likelihood ratio). Predictive values have long been misinterpreted and 
misused when assumed to characterize a test or even a test result, while they apply only to specific 
persons or at least specific populations (Bianchi).  
However, if interpreted appropriately, the predictive value is critical for moving beyond the simplicity of 
sensitivity and specificity. The predictive value in a specific person expresses the probability of an 
outcome, on which clinicians are to make decisions (regarding further investigation and treatment). 
Since our model includes concomitant variables that convey information on the pre-test probability of 
heart failure, thus expectedly improving the probability of a pattern of symptoms and signs 
corresponding to what we are trying to diagnose, this approach contributed to obtain more 
homogeneous subgroups of the population within which the meaning of the predictive value is 
informative.  
 
The value of the model is only interesting when appropriate diagnostic tools are not at hand. For 
epidemiological studies it is even harder to see an appropriate use. But the reviewer might have 
missed the point. If so the paper could have been more clear ont these points.  
 
R: In the clinical setting, this type of model can be useful to standardize and quantify the probabilistic 
reasoning in clinical diagnosis using only symptoms and signs and taking into account the a priori 
probabilities of the condition considering concomitant variables, upon which decisions of further 
investigation and even treatment need to be made. This model would be useful to rule out the need 
for requesting more accurate tools for assessment of cardiac function. We added this reading in the 
discussion section.  
 
In the case of epidemiological studies on HF, in which subjects are classified depending on a set of 
systematically collected data without the integrated view of one clinician to weigh the whole complex 
picture of a case, this model can be more useful to standardize the final classification of the subjects, 
and minimize the misclassification. These models allow weighting different combinations of symptoms 
and signs and, when using concomitant variables as we propose, taking into account variables that 
change the a priori probabilities simulating the clinician reasoning.  
Additionally, there is usually a large number of observers in epidemiological studies and there is 
always some subjectivity of observer inherent to the classification. An additional major advantage of 
concomitant variable LCA models is that this integration of individual items into a classification is 
standardized, maximizing the reliability and expectedly minimizing the misclassification. We added 
this reading in the discussion section.  

 

  

VERSION 2 – REVIEW 

REVIEWER Anders Waldenström 
 prof emer, cardiology.  
Dpt of Cardiology, University Hospital, 90185 Umeå, Sweden 

REVIEW RETURNED 27-Sep-2012 
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GENERAL COMMENTS I still think the discussion is very technical and hypothetical.  
I have great difficulties in seeing a substantial advantage for the 
clinician in front of the patient. When he is in doubt of HF he will 
always make an ECHO and have BNP analysed at least in 
developed contries. It might be different in the developing countries 
though. But ECHO machines are getting smaller and cheaper and 
will be cost effective in countries where the HF diagnosis also leads 
to treatment, provided the country can afford it.  
I can see the great advantage in epidemiological settings though, 
trying to estimate HF in patient materials. I think these thoughts 
should be adressed in Discussion.  
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