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ARTICLE DETAILS 

TITLE (PROVISIONAL) Assessment of a multi-marker strategy for the prediction of mortality 

in older heart failure patients 

AUTHORS Bjurman, Christian; Jensen, Juliana; Petzold, Max; Hammarsten, 
Ola; Fu, Michael 

 

VERSION 1 - REVIEW 

REVIEWER Jukka Tolonen,  
senior culsultant,MD, PhD, Department of Medicine, Helsinki 
University Central hospital, Finland 

REVIEW RETURNED 14-Dec-2012 

 

THE STUDY 1-5 and 7. I did not find any definition how authors defined "older" 
heart failure patients. This study includes 131 heart failure patients 
from a single centre. The inclusion criterias did not contain any 
definition how subgroup older was defined. 

RESULTS & CONCLUSIONS 1,2,4: In my opinion the total number 131 patients is veto small to 
precise conclusions.This should be mentioned in limitations.In 
addition, authors did not clarify the time point for laboratory samples. 
It should be clear. It is well known that ntprobnp measured at 
discharge is better for prognostic evaluation than samples before 
that.  
I do not find this kind of approach novel enough. 

GENERAL COMMENTS I would suggest the authors changed this kind of single centre cohort 
study in short report or in letter form for an appropriate journal.  

 

REVIEWER Larsson, Anders 
Uppsala University 

REVIEW RETURNED 17-Dec-2012 

 

GENERAL COMMENTS An interesting manuscript on an important subject. I find it well worth 
publishing and I only have some minor remarks. The comments are 
of a technical nature and do not change the results. 
 
Abstract  
Objective: To determine the optimal combination ...  
This is extremely broad and I would argue that the number of 
studied markers have to be increased dramatically to meet this 
objective. It would be more appropriate to have an objective that 
focus on the title (multi-marker strategy)  
 
Page 7, line 27: No reliable data was available regarding disease 
specific mortality.  
This is a rather harsh statement. It should be possible to extract 
cardiovascular mortality e.g. from the Swedish cause of death 
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registry. I could accept if the authors said that the data was not 
reliable enough in their opinion, but I disagree that there are no 
reliable data. Slight rephrasing?  
 
Page 8 blood samples  
What samples were used? On line 16 it says that serum NTproBNP 
was measured which seems to indicate that it was serum that was 
collected. A serum sample has to clot prior to centrifugation and a 30 
min clotting time is usually recommended. If we also add sampling 
time, carrying the samples to the centrifuge, centrifugation time (10 
min?) and handling after centrifugation it seems extremely rapid to 
be able to have a serum sample in the –70 freezer within 30 min. 
Thrombin tubes? A 30 min limit seems more appropriate for a 
plasma sample but then it should be plasma NT-proBNP that was 
analyzed.  
 
Page 8, line 12. The blood samples have not been thawed before 
analysis.  
Mainly semantics but the samples must have been thawed prior to 
analysis but maybe not before.  
.... have not been thawed prior to the time/day of analysis.  
 
Page 8, line 18. ... (CV) between 3.7 and 5.0% at clinically relevant 
concentrations.  
I believe that the laboratory have provided CV data for two control 
levels and the CV’s at those two levels were 3.7 and 5.0%. This 
does not imply that the CV is between those two limits at all clinically 
relevant concentrations. I suggest that you remove between and 
replace it with of. My guess is that the CV is higher e.g. at NT-
proBNP levels of e.g 10000 but the lab does not have any data for it. 
Thus the statement between can not be supported by the lab. 
Clinically relevant concentrations is a buzz word that do not say 
much, but I can accept it.  
 
Page 8, line 23  
See comment on CV above  
 
Page 8, line 27 GFR equation  
Do the authors have a reference for the equation? If so, please add 
it.  
 
Page8, line 29  
The eGFR has a mean error of +/- 15% in the laboratory.  
This is a general statement that I would suggest that the authors 
remove. In the present state it is not possible for the reader to 
understand how they estimate this value. Thus, it does not give the 
readers any additional information. I would guess that the method 
that the laboratory use have a P30 of approximately 80% which 
means that 80% of the eGFR results are within +/-30 % of the 
measured GFR. There are few methods that have much higher 
accuracy. How this is converted to +/-15% is beyond my 
understanding.  
 
Table 1.  
The results are presented as mean+SD.  
The use of mean+SD implies normally distributed results. E.g. CRP 
can not be normally distributed with a value of 31+/-50. I would 
suggest that the results is presented as median and IQR or median 
and range. The heading also only have + before SD while the results 
have +/-.  
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CRP should be further to the right in the left column.  
 
In table 1 and and 2 I do not understand the difference between Lab 
variables and Biomarkers. To me they all seem to be both lab 
variables and biomarkers.  
 
Table 1  
How do the authors define the diagnoses renal failure and COPD? I 
can not find this definition. Please add this to the M&M section  
 
Table 1 and 2: creatinine is specified in mol/L. The normal plasma 
concentration is usually in the micromolar range.  
Please correct.  
 
Discussion:  
The authors suggest that the composite risk score should only be 
used in the 2000-8000 ng/L range. It would probably be easier for 
the clinician if it is possible to use the score at all NT-proBNP levels 
rather than remembering when to use it and when not to use it. Is it 
possible to use at all levels? 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer #1  

 

1. Comment: I did not find any definition how authors defined "older" heart failure patients. This study 

includes 131 heart failure patients from a single centre. The inclusion criteria did not contain any 

definition how subgroup older was defined.  

Answer: Patients were ≥ 65 years old. We have added this information in the Methods section as well 

as in the Abstract.  

 

2. Comment: In my opinion the total number 131 patients is veto small to precise conclusions. This 

should be mentioned in limitations. In addition, authors did not clarify the time point for laboratory 

samples. It should be clear. It is well known that ntprobnp measured at discharge is better for 

prognostic evaluation than samples before that.  

Answer: We agree that the sample size is quite small and that results should be interpreted with 

caution. We have added a sentence about this in the Conclusion. Blood samples for NTproBNP were 

drawn on the day of discharge. We have added a sentence about this in the Methods section.  

 

3. Comment: I do not find this kind of approach novel enough. I would suggest the authors changed 

this kind of single centre cohort study in short report or in letter form for an appropriate journal.  

Answer: Our study is novel since it is dealing with a representative, well validated sample of elderly 

heart failure patients, which better reflects the true patients encountered in clinical practice. In clinical 

trials recruited patients are often highly selected and younger and in registry studies data are often 

missing or less validated.  

 

 

Reviwer #2:  

 

1. Comment: An interesting manuscript on an important subject. I find it well worth publishing and I 

only have some minor remarks. The comments are of a technical nature and do not change the 

results.  

 

2. Comment: Abstract  
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Objective: To determine the optimal combination ...  

This is extremely broad and I would argue that the number of studied markers have to be increased 

dramatically to meet this objective. It would be more appropriate to have an objective that focus on 

the title (multi-marker strategy)  

Answer: We have adopted this idea and rephrased the objective in the abstract.  

 

3. Comment: Page 7, line 27: No reliable data was available regarding disease specific mortality.  

Answer: We have rephrased the sentence to the following: “Due to the limited sample size we did not 

analyze disease specific mortality”.  

 

4. Comment: Page 8 blood samples  

What samples were used? On line 16 it says that serum NTproBNP was measured which seems to 

indicate that it was serum that was collected. A serum sample has to clot prior to centrifugation and a 

30 min clotting time is usually recommended. If we also add sampling time, carrying the samples to 

the centrifuge, centrifugation time (10 min?) and handling after centrifugation it seems extremely rapid 

to be able to have a serum sample in the –70 freezer within 30 min. Thrombin tubes? A 30 min limit 

seems more appropriate for a plasma sample but then it should be plasma NT-proBNP that was 

analyzed.  

Answer: We thank the reviewer for pointing out this important error. The serum samples were put in 

the -70°C freezer without delay, usually within 30 minutes, after proper sample handling which 

included clotting for one hour and centrifugation for 30 minutes. As we do not have any exact time for 

this sequence for all samples the description of sample handling has been changed in "Laboratory 

analysis".  

 

5. Comment: Page 8, line 12. The blood samples have not been thawed before analysis.  

Mainly semantics but the samples must have been thawed prior to analysis but maybe not before.  

Answer: We thank the reviewer for bringing this logical error to our attention. We have changed the 

sentence in the Methods section.  

 

6. Comment: Page 8, line 18. ... (CV) between 3.7 and 5.0% at clinically relevant concentrations.  

I believe that the laboratory have provided CV data for two control levels and the CV’s at those two 

levels were 3.7 and 5.0%. This does not imply that the CV is between those two limits at all clinically 

relevant concentrations. I suggest that you remove between and replace it with of. My guess is that 

the CV is higher e.g. at NT-proBNP levels of e.g 10000 but the lab does not have any data for it. Thus 

the statement between can not be supported by the lab. Clinically relevant concentrations is a buzz 

word that do not say much, but I can accept it.  

Answer: We agree that the term "clinically relevant concentrations" is not very informative. We have 

therefore removed this statement.  

 

7. Comment : Page 8, line 23  

See comment on CV above  

Answer: We agree that the term "clinically relevant concentrations" is not very informative. We have 

therefore removed this statement.  

 

8. Comment:. Page 8, line 27 GFR equation  

Do the authors have a reference for the equation? If so, please add it.  

Answer: This is a locally generated eGFR equation that is checked every year by analyzing Cystatin 

C and comparing its preformance on patients undergoing Iohexol or Cr51-EDTA measurements. In 

this quality-control procedure the constants in the equation are adjusted, if required, to maximally 

conform with the Iohexol or Cr51-EDTA measurements. This data has not been published but a 

manuscript describing the performance of this quality-control procedure is underway.  
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9. Comment : Page8, line 29  

The eGFR has a mean error of +/- 15% in the laboratory.  

This is a general statement that I would suggest that the authors remove. In the present state it is not 

possible for the reader to understand how they estimate this value. Thus, it does not give the readers 

any additional information. I would guess that the method that the laboratory use have a P30 of 

approximately 80% which means that 80% of the eGFR results are within +/-30 % of the measured 

GFR. There are few methods that have much higher accuracy. How this is converted to +/-15% is 

beyond my understanding.  

Answer: We agree that the description of the performance of the eGFR measurements is confusing. 

In this case we have calculated the error as the absolute difference between eGFR and GFR iohexol 

or Cr51-EDTA as a percentage of the individuals GFR iohexol or Cr51-EDTA ((eGFR-GFR iohexol or 

Cr51-EDTA)/ GFR iohexol or Cr51-EDTA)*100). If we sum this value for all individuals we get a mean 

value of 15%. This is however beyond the scope of this manuscript and the precision of the eGFR 

method have been removed. This data will be published elsewhere.  

 

10. Comment: Table 1.  

The results are presented as mean+SD.  

The use of mean+SD implies normally distributed results. E.g. CRP can not be normally distributed 

with a value of 31+/-50. I would suggest that the results is presented as median and IQR or median 

and range. The heading also only have + before SD while the results have +/-.  

Answer: We have changed to medians and IQR instead of means and SD:s.  

 

11. Comment : Comment: CRP should be further to the right in the left column.  

Answer: We moved CRP further to the right  

 

12. Comment: In table 1 and and 2 I do not understand the difference between Lab variables and 

Biomarkers. To me they all seem to be both lab variables and biomarkers.  

Answer: We agree. The term "Biomarkers" have been removed from Table 2.  

 

13. Comment: Table 1  

How do the authors define the diagnoses renal failure and COPD? I can not find this definition. Please 

add this to the M&M section  

Answer: A patient was defined as having COPD and renal failure when these diagnoses were 

documented in the medical history. We have added this information in the methods section.  

 

14. Comment: Table 1 and 2: creatinine is specified in mol/L. The normal plasma concentration is 

usually in the micromolar range.  

Answer: We thank the reviewer for finding this important error. We have changed the unit to 

micromoles/L.  

 

15. Comment: Discussion:  

The authors suggest that the composite risk score should only be used in the 2000-8000 ng/L range. 

It would probably be easier for the clinician if it is possible to use the score at all NT-proBNP levels 

rather than remembering when to use it and when not to use it.  

Is it possible to use at all levels?  

Answer: It is possible to use the score independently of the NT-proBNP level. We have added a 

sentence about that in the conclusion. 
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VERSION 2 – REVIEW 

REVIEWER Jukka Tolonen,  
Department of Medicine, Helsinki University Central Hospital, 
Helsinki, Finland  

REVIEW RETURNED 07-Feb-2013 

 

RESULTS & CONCLUSIONS Authors should point out more clearly that assessment of biomarkers 
was done at discharge 

 

REVIEWER Anders Larsson  
Department of Medical Sciences  
Uppsala University  
Uppsala  
Sweden 

REVIEW RETURNED 25-Jan-2013 

 

GENERAL COMMENTS I am very satisfied with the responses by the authors and thus 
recommend acceptance of the article with no further changes  

 

VERSION 2 – AUTHOR RESPONSE 

From reviewer #2:  

Authors should point out more clearly that assessment of biomarkers was done at discharge  

Answer: We have now added this information also to the abstract and in the conclusion. 
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