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THE STUDY The characteristics of patients included in the study are not reported 

 in detail , nor are reported the site of valvular infection and in 
 particular how many patients had aortic or tricuspid endocarditis. 
 Four patients are reported to have PM vegetations among 14 who 
 had a pace -maker . The authors should clarify if in the other 10 
 patients was suspected PM endocarditis or it was only an incidental 
 finding in subjects with valve endocarditis . Only 34% of patients 
 underwent surgery , in the study the indications to intervention are 
 not reported . The author report a 22% of prosthetic valve 
 endocarditis in which conservative treatment is usually ineffective . 
 The authors should report the indication to surgery and possibly 
 compare survival curves of the two subgroups . Since the severity of 
 hemodynamic impairment , due both to severity of valve damage 
 and of septic state , is related to survival , some indications about 
 hemodynamic parameters should be added ( at least heart rate and 
 blood pressure at hospital admission ) . I would like to know if a 
 relation between hemodynamic impairment and changes in cystatin 
 C concentrations was found in these patients ? It is interesting the 
 fact that prognosis , as previously reported , was improved in 
 patients underwent surgical correction and that removal of these 
 patients from analysis improved the prognostic value of the 
 proposed score "The score's ability to separate patient prognosis 
 was improved when the 34.5% of patients that underwent cardiac 
 surgery were excluded (0-2 points 7% (3/41), 3-4 points 66% (22/33) 
 died within five years, p<0.0001)." The relation between impairment 
 of kidney function in patients with endocardtis and a worse 
 prognosis had been reported in other studies however the authors 
 clearly state the superiority of cystatin C measurement in the 
 prognostic evaluation . 

  
REVIEWER Johan Lassus, M.D, Ph.D 

 Department of Medicine 
 Helsinki University Central Hospital 
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 FINLAND 
REVIEW RETURNED 19-Apr-2012 

  
THE STUDY As pointed out to the authors, they should clarify if the main 

 objective was to develop a risk score for IE or analyse the effect of 
 various biomarkers on prognosis. 
 It is clear that some of the biomarkers were stored for several years 
 before analysis. A possible effect of storage on measured levels 
 should be taken into account. The use of ROC analysis in 
 appropriate for the study, but should be properly applied. 
GENERAL COMMENTS Reviewer’s comments on the article “Cystatin C in a composite risk 

 score for mortality in patients 
 with infective endocarditis: A cohort study” by Bjurman et al. 
 - The authors use a cohort of 125 patients with infective endocarditis 
 (IE) to assess predictors of short and long-term prognosis. They 
 evaluate different biomarkers in this setting and develop a score with 
 four variables for mortality risk prediction of IE. Strengths of the 
 paper are inclusion of patients with definite IE and examination of 
 several important cardiovascular biomarkers. The availability of 
 biomarkers both at admission and after two weeks is also valuable. 
 I have the following remarks: 
 -The aim of the study should be clear (see abstract and 
 introduction). Was it primarily to develop a risk score in IE or to 
 examine the additive predictive value of CV biomarkers? In the latter 
 case, a recognized risk model should be used as comparator. 
 Development of a scoring system from the rather small cohort in the 
 current study is challenging. 
 -More details on timing and methods of analysis of biomarkers 
 should be provided. Various biomarkers have been analyzed, of 
 which CRP, NT-proBNP and hsTnT are the ones which are widely 
 available and in use. Many others are not yet, and it would be 
 appropriate to describe when and how these were analyzed. 
 - Although two-time-points of biomarkers were available, it seems 
 that (apart from CysC) an absolute value, and not the change, was 
 or prognostic significance. Some of the biomarkers (IL-6, CRP, TnT, 
 NT-proBNP) may have rapid changes within hours related to acute 
 illness. Therefore, as supported by the results, values at two weeks 
 may be more reflective of the long-term course of IE. Were changes 
 in biomarker levels also analyzed for other than CysC. For 
 comparison, changes in creatinine/eGFR would be of interest. 
 -Much of the findings relate to CysC and its effect on prognosis. 
 Although results from ROC analysis are reported for CysC, it is not 
 clear what the AUC of the suggested risk prediction model is, and to 
 which extent adding CysC improves a model with the other factors 
 (including perhaps eGFR). The overall performance of the model 
 has to be shown, not only after dichotomizing patients (fig 2) 
 -One explanation for the strong impact of CysC is that renal function 
 plays a major role for prognosis in IE. The acute illness and 
 nefrotoxic agents may all impair renal function, which may occur 
 upon previous kidney dysfunction. Creatinine is not a very good 
 marker of kidney function in this setting, especially since creatinine 
 production is prone to decline with the illness and immobility often 
 present with IE w/wo surgery. 

 Minor comments. 
 -The authors report that power calculations were made. This is more 
 common in prospective studies and trials. Details on the power 
 calculations should be included if performed (what was the expected 
 difference in mortality, which models were compared etc) 
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-Mitral regurgitation was found to be predictive of outcome. 
Minimal regurgitant flow across the mitral valve is commonly seen 
on TTE/TEE both in health and disease, without clinical relevance. 
To assure relevance and help interpretation, I think severity 
grading of mitral insufficiency would be appropriate.  
-Please cite the original paper of the MDRD eGFR equation 

 
 

 
VERSION 1 – AUTHOR RESPONSE 

 
 

 
Mr. Richard Sands  
Managing Editor, BMJ Open  
May 16, 2012 
 

 
Manuscript ID: bmjopen-2012-000856 

 
Dear Editor, 

 
Thank you for the excellent referee comments on our manuscript. In response we have made 

several changes according to the referee's suggestions including new data that have improved the 

quality of the manuscript. Our responses to the referee comments are addressed point-by-point 

below. All changes in the manuscript have been marked by boldface font. 

 
Reviewer #1 

 
1. Comment #1: The aim of the study should be clear (see abstract and introduction). Was it primarily 

to develop a risk score in endocarditis (IE) or to examine the additive predictive value of CV 

biomarkers? In the latter case, a recognized risk model should be used as comparator.  
 
Reply: Our primary aim was to develop a risk score in infective endocarditis (IE). We have changed 

the end of the introduction to better reflect this: “Our primary goal was to develop a prognostic 

score in IE.”  

 

2. Comment #2: Development of a scoring system from the rather small cohort in the current study 
is challenging.  
 
Reply: We agree. However, infective endocarditis is an uncommon condition, which limits the number 

of patients in most studies. In our cohort, collected during almost 7 years, we managed to include 125 

patients is therefore one of the largest single-center study among the studies of prognostic factors 

that we have found. In addition, we analyzed multiple clinical factors and biomarkers in all patients to 

optimize the chance to find factors with prognostic implications. Due to the limited number of patients 

and the fact that this was a single center study underscores the importance to validate the score in 

other centers before it can be considered for clinical routine. To stress this limitation we have added 

the following sentence to the "limitations" section in the discussion: " As this was a single center 

study, our findings must be validated before the risk score can be included in clinical routine."  

 

3. Comment #3: -More details on timing and methods of analysis of biomarkers should be 

provided. Various biomarkers have been analyzed, of which CRP, NT-proBNP and hsTnT are the 

ones which are widely available and in use. Many others are not yet, and it would be appropriate to 

describe when and how these were analyzed.  
 
Reply: All biomarkers were analyzed on frozen serum samples in a single run, which we have now 

clarified in the Materials and methods: “All biomarkers were analyzed on frozen serum samples in a  
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single run.” 

 
4. Comment #4: - Although two-time-points of biomarkers were available, it seems that (apart from 

Cystatin C) an absolute value, and not the change, was or prognostic significance. Some of the 

biomarkers (IL-6, CRP, TnT, NT-proBNP) may have rapid changes within hours related to acute 

illness. Therefore, as supported by the results, values at two weeks may be more reflective of the 

long-term course of IE. Were changes in biomarker levels also analyzed for other than Cystatin C. 

For comparison, changes in creatinine/eGFR would be of interest.  
 
Reply: The relative and absolute changes of all biomarkers were evaluated but no significant 

associations with prognosis were found except for Cystatin C. To clarify this important point we added 

a sentence about this in the Result section: “The relative and absolute changes of all biomarkers 

were evaluated but no significant associations with prognosis were found except for Cystatin C.”  

 

5. Comment #5: - Much of the findings relate to Cystatin C and its effect on prognosis. Although 

results from ROC analysis are reported for Cystatin C, it is not clear what the AUC of the 

suggested risk prediction model is, and to which extent adding Cystatin C improves a model with 

the other factors (including perhaps eGFR). The overall performance of the model has to be 

shown, not only after dichotomizing patients (fig 2).  
 
Reply: Excellent comments. The AUC of the risk score using eGFR has now been added in the 
Result section: “The AUC of the risk score was 0.74 (95% CI 0.70-0.87, p < 0.001).  
 
If substituting Cystatin C for eGFR calculated from creatinine levels, the AUC decreased to 0.67 (95% CI 

0.57-0.78)". There was a clear, statistically significant distinction in prognostic outcome between patients 

scoring 0-2 and 3-4 points, but no significant differences could be found between separate scores within 

each group (p>0.05). This important fact has now been included in the result section:   
“No significant difference in prognosis could be found between patients differing by 1 point.”  

 

6. Comment #6: One explanation for the strong impact of Cystatin C is that renal function plays a 

major role for prognosis in IE. The acute illness and nefrotoxic agents may all impair renal function, 

which may occur upon previous kidney dysfunction. Creatinine is not a very good marker of kidney 

function in this setting, especially since creatinine production is prone to decline with the illness 

and immobility often present with IE w/wo surgery.   
Reply: Excellent comment. We have now further clarified this this line of thought in the discussion:  
 
“The associations between Cystatin C levels and prognosis in our study might reflect that IE itself or 

nefrotoxic agents used during treatment of IE impairs kidney function. The ability of Cystatin C to 

more correctly predict GFR among the elderly and to respond to rapid changes in GFR compared 

to creatinine could explain the stronger association between Cystatin C levels and IE prognosis 

compared to creatinine levels. ”.  

 

7. Comment #7: The authors report that power calculations were made. This is more common in 

prospective studies and trials. Details on the power calculations should be included if performed 

(what was the expected difference in mortality, which models were compared etc).  
 
Reply: We expected an OR for mortality of at least 2 for each SD increase in the independent 

variable for Cystatin C at a study population of 125, generating a Power of 92% for logistic 

regression. (source: http://biostat.hitchcock.org/MeasurementError/Analytics/ 

PowerCalculationsforLogisticRegression.asp.). We have updated the statistical section in Methods 

about the performed Power calculations with the following sentence: “(expected OR for mortality of at 

least 2 for each SD increase in the independent variable at a study population of 125 in logistic 

regression)”  

 

8. Comment #8: Mitral regurgitation was found to be predictive of outcome. Minimal regurgitant flow 

across the mitral valve is commonly seen on TTE/TEE both in health and disease, without clinical 

relevance. To assure relevance and help interpretation, I think severity grading of mitral insufficiency  
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would be appropriate.  
Reply: Important comment. Mitral regurgitation grade 1-4 was included, but not smaller jets. Mitral 

regurgitation of all degrees are found in 26-27% of healthy subjects aged 60-69 years according to 

the study “Prevalence and clinical determinants of mitral, tricuspid, and aortic regurgitation” (the  
Framingham Heart Study). In our study we see a higher prevalence in both survivors and dead 

patients with IE, (41.0%) and (66.7 %) respectively. This indicates that the prevalence of mitral 

insufficiency seems to increase in patients with more severe IE and can thus add prognostic 

information when evaluated together with other available prognostic biomarkers. 

 
Reviewer #2 

 
1. Comment #1: The characteristics of patients included in the study are not reported in detail , nor 

are reported the site of valvular infection and in particular how many patients had aortic or 

tricuspid endocarditis.   
Reply: We have updated the methods section to complement the clinical variables presented in  
 
Supplementary Table 1: “Vegetations on aorta, mitralis and tricuspidalis were seen in 50.4%, 
44.0% and 4.0% respectively”.  

 

2. Comment #2: Four patients are reported to have PM vegetations among 14 who had a pacemaker . 

The authors should clarify if in the other 10 patients was suspected PM endocarditis or it was only an 

incidental finding in subjects with valve endocarditis .  
 
Reply: Of the 14 endocarditis patients with pacemaker, 4 had vegetations on the electrodes. No 

vegetations were seen on echocardiography on the electrodes in the remaining 10 patients. 

The followin sentence has been modified in the Result section: " Prosthetic valve endocarditis 

was diagnosed in 28 (22.4%) of the patients, and 14 (11.2%) had a pacemaker. Vegetations on 

pacemaker leads were seen in four of these patients."  

 

3. Comment #3: Only 34% of patients underwent surgery, in the study the indications to 

intervention are not reported. The author report a 22% of prosthetic valve endocarditis in which 

conservative treatment is usually ineffective. The authors should report the indication to surgery 

and possibly compare survival curves of the two subgroups.  
 
Reply: Thankyou for this opportunity to clarify this issue. The indications for surgery are presented in 

the “Swedish guidelines for diagnosis and treatment of infective endocarditis” by Westling K et al and 

this reference is now included in the Method section under "Clinical data": “The indications for surgery 

in Sweden are presented elsewhere. [31]”  
 
We have also added the following sentence in the result section: “There was no association 
between surgery and prognosis”  

 

4. Comment #4:. Since the severity of hemodynamic impairment, due both to severity of valve 

damage and of septic state , is related to survival , some indications about hemodynamic parameters 

should be added ( at least heart rate and blood pressure at hospital admission ) . I would like to know 

if a relation between hemodynamic impairment and changes in cystatin C concentrations was found in 

these patients?   
Reply: Important comment. Hemodynamic parameters were unfortunately not recorded in the study.  
 
We have added a sentence about this in the Discussion: “Furthermore data on 
hemodynamic parameters on admission and during the hospital stay were not recorded.”  

 

5. Comment #5:. It is interesting the fact that prognosis, as previously reported , was improved in 

patients underwent surgical correction and that removal of these patients from analysis improved 

the prognostic value of the proposed score "The score's ability to separate patient prognosis was 

improved when the 34.5% of patients that underwent cardiac surgery were excluded (0-2 points 7% 

(3/41), 3-4 points 66% (22/33) died within five years, p<0.0001)."  
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Reply: We agree. 

 
6. Comment #6:. The relation between impairment of kidney function in patients with endocardtis 

and a worse prognosis had been reported in other studies however the authors clearly state the 

superiority of cystatin C measurement in the prognostic evaluation  
Reply: When we compare the prognostic implication of increased creatinine levels, that also have 

been evaluated in other studies, to the prognostic implication of Cystatin C levels we find that the c-

statistic were significantly better for cystatin c. To the best of our knowledge this is the first study 

where the prognostic implication of Cystatin C in IE has been evaluated. 

 
In summary we thank the reviewers for excellent comments that have significantly improved 
the manuscript. 

 
Ola Hammarsten, MD, PhD, Associate professor  
Senior Physician  
Department of clinical chemistry and transfusion medicine  
Bruna straket 16  
Sahlgrenska academy at the University of Gothenburg  
SE 413 45 Gothenburg Sweden  

 
 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2012-000856 on 12 July 2012. D

ow
nloaded from

 

http://bmjopen.bmj.com/

