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VERSION 1 - REVIEW 

REVIEWER Masaki Shimizu 
Department of Pediatrics, School of Medicine,  
Institute of Medical Pharmaceutical and Health Sciences, Kanazawa 
University, Japan 

REVIEW RETURNED 29-Jul-2014 

 

GENERAL COMMENTS In this submission, the authors analyzed plasma VE-cadherin levels 
and demonstrated that VE-cadherin may be useful as a marker for 
disease activity of HUS. I think this is an interesting study. However, 
there are several points to be considered.  
 
1. In my opinion, there seems to be a little too many figures. It might 
be better to be integrated. Or some figures should be shown in 
supplementary figures.  
2. It is better to show clinical characteristics of each group (HUS and 
STEC) in another table.  
3. The results of statistical results including p value should be shown 
in Figure 4 and 5.  
4. The kinetics results of plasma VE-cadherin as well as the other 
laboratory data in STEC group should be shown.  
5. How is the molecular weight of sVE-caderin? The authors 
described VE-cadherin levels in plasma appear not to be 
significantly affected by renal function in the discussion section. 
However, serum creatinine levels at remission seems to be still 
slightly elevated. How was the correlation between serum creatinine 
(or eGFR) and plasma VE-cadherin levels in remission phase?  
6. Were VE-cadherin levels significantly lower in severe patients with 
encephalopathy or in patients with acute renal failure required 
hemodialysis? If this is true, it is interesting because plasma VE 
cadherin might be useful to predict severity of HUS. Also, how was 
the correlation between VE-cadherin levels and the prognosis of 
HUS? 
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REVIEWER Anne-Laure Lapeyraque 
CHU Sainte Justine, Université de Montréal, Canada 

REVIEW RETURNED 27-Aug-2014 

 

GENERAL COMMENTS This is a very interesting and well written manuscript.  
Hovewer, authors should explain more precisely the potential role of 
VE-cadherin concentrations analysis in the diagnosis and follow-up 
of the patients.  
Furthermore, the reader would like to know if VE-cadherin release is 
observed in non-STEC associated HUS (others primary or 
secondary TMA diseases as atypical HUS or TTP). 
 
Very interesting paper on a scientific point of view in the area of a 
very hot topic.  
The clinical interest of this new biomarker should be pointed out. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1:  

We would like to thank the reviewer for his very helpful and constructive comments.  

 

Comment #1:  

In my opinion, there seems to be a little too many figures. It might be better to be integrated. Or some 

figures should be shown in supplementary figures.  

 

Answer:  

We removed figure 1 and 2 from the main manuscript and placed both figures in the supplementary 

part. We re-numbered our figures accordingly.  

 

 

Comment #2:  

It is better to show clinical characteristics of each group (HUS and STEC) in another table.  

 

Answer:  

Instead of figures 1 and 2, which we shifted in the supplement, we included the following new table in 

the main manuscript showing the clinical characteristics of the three examined groups:  

 

Table 1:  

 

Patient group Clinical characteristics  

CTRL diarrhea, faecal blood, abdominal pain  

STEC bloody diarrhea, abdominal pain, microbiological proof of STEC O104:H4, vomiting, 

leucocytosis and elevated LDH  

STEC-HUS bloody diarrhea, abdominal pain, microbiological proof of STEC O104:H4, vomiting, 

leucocytosis, elevated LDH and creatinine, low hemoglobin and platelet count, acute renal failure and 

neurological symptoms  

 

 

Comment #3:  

The results of statistical results including p value should be shown in Figure 4 and 5.  

 

 

Answer:  
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We modified figure 4 and 5 (revised figure 2 and 3) according to the reviewers suggestion and 

included the significance measures for VE-cadherin data and the other laboratory parameters in the 

figures themselves as well as in the figure legends.  

 

 

Comment #4:  

The kinetics results of plasma VE-cadherin as well as the other laboratory data in STEC group should 

be shown.  

 

 

Answer:  

We agree with the reviewer that a detailed plot of the VE-cadherin and laboratory parameter kinetics, 

in analogy to former figure 5 (now revised figure 3), would improve the figure. However, there are two 

points that hinder an exact plot in analogy:  

 

1. Due to the better clinical condition of the STEC group compared to the STEC-HUS group their stay 

in the hospital was shorter. In addition, the frequency and thus the number of collected diagnostic 

samples was different. As for our study we only used surplus samples mainly collected for follow-up, 

the number of samples (time points) available per STEC patient was lower than in the STEC-HUS 

group.  

2. In our study we defined the different time points based on the clinical symptoms of HUS, namely 

the elevation of creatinine, the reduction of haemoglobin concentrations and the reduced number of 

platelets. Our “first day of remission” is determined as the first time point with no triad observed and 

our “disease climax” is defined by the LDH activity peak. Because STEC patients lack these 

symptoms, no identical time points could be defined for this patient group.  

 

To address the comment, we show the VE-cadherin concentrations over time for a selection of STEC 

and STEC-HUS patients in comparison in former figure 6, now revised figure 4.  

 

 

Comment #5:  

How is the molecular weight of sVE-caderin?  

The authors described VE-cadherin levels in plasma appear not to be significantly affected by renal 

function in the discussion section. However, serum creatinine levels at remission seems to be still 

slightly elevated. How was the correlation between serum creatinine (or eGFR) and plasma VE-

cadherin levels in remission phase?  

 

 

Answer:  

The molecular weight for the soluble VE-cadherin ecto-domain is 90 kDa, for the complete protein 

~120 kDa.  

 

HUS very often leads to kidney tissue damage that, irrespective of molecule size, results in loss of 

clearance function rather than to leakage in the basal membrane. Therefore, it could be assumed that 

enhanced kidney damage, indicated by higher creatinine concentrations, might lead to accumulation 

of VE-cadherin in the serum.  

 

To address this question we plotted the measured VE-cadherin concentrations versus the serum 

creatinine concentrations and determined the correlation between the parameters. A figure showing 

the correlation is now in the supplemental data as figure 10. However, no significant direct correlation 

between creatinine and VE-cadherin could be observed (spearman correlation: p = 0.0369, rho = -

0.265; pearson correlation: p = 0.1005, R = -0.211).  
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We therefore assume that measured soluble VE-cadherin serum concentrations in STEC-HUS 

patients might depend on the pre-renal vascular endothelial damage.  

 

We added a reference to the supplemental figure in the results section:  

 

[…] A correlation between creatinine and VE-cadherin plasma concentrations was not observed at the 

time point of remission, see supplementary material (figure 10). […]  

 

 

Comment #6a:  

Were VE-cadherin levels significantly lower in severe patients with encephalopathy or in patients with 

acute renal failure required hemodialysis? Also, how was the correlation between VE-cadherin levels 

and the prognosis of HUS?  

 

Answer:  

We checked the records of all included STEC-HUS patients for remarks on disease severity and 

classified the patients into three groups: Patients with no hints on neurological symptoms, patients 

with moderate symptoms such as dizziness or double vision, and patients with severe symptoms such 

as seizure or status epilepticus.  

It was interesting for us to see that patients with severe neurological complications showed a 

tendency to a stronger increase of VE-cadherin concentrations over time from admission to remission 

than those with no symptoms (T-test, p = 0.0631). Using logistic regression this result is marginal not 

significant (p=0.114) though it shows a clear trend. So, we included the results as figure 11 in the 

supplemental data and added the following short comment in the discussion:  

 

[…] Significantly, a high number of the STEC-HUS patients developed neurological complications in 

the course of their disease. The recovery of the patients from neurological symptoms took much 

longer than the normalization of kidney function as reflected by plasma creatinine levels. In each of 

these patients, the typical patterns of increasing concentrations of initially relatively low VE-cadherin 

levels were observed. Patients with severe neurological complications showed a tendency to stronger 

increase of VE-cadherin concentrations over time from admission to remission than those with no 

symptoms (p = 0.0631), see supplementary data (figure 11). VE-cadherin reflecting the endothelial 

damage could serve as a parameter for diagnosis and follow-up. Our data provide hints that the VE-

cadherin concentration potentially could help identify patients with severe neurologic complications. 

[…]  

 

We further updated the materials & methods section by the abstract:  

 

[…] Finally, we checked the records of all included STEC-HUS patients for remarks on disease 

severity and classified the patients into three groups: Patients with no hints on neurological 

symptoms, patients with moderate symptoms such as dizziness or double vision, and patients with 

severe symptoms such as seizure or status epilepticus. The disease severity was correlated with the 

increase in VE-cadherin plasma concentration from admission to remission. […]  

 

And the results section by the abstract:  

 

[…] In contrast, in the STEC-HUS group the initial concentrations are lower but the maximum 

concentrations observed are much higher (~ 1000-6000 ng/mL) in comparison to the Non-HUS STEC 

group (~ 2000-4000ng/mL). STEC-HUS Patients with severe neurologic symptoms showed a 

tendency to exhibit a stronger increase in VE-cadherin concentration over time than patients with no 

neurologic symptoms (p=0.0631, supplementary material; figure 11). […] Comment #6b:  
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Also, how was the correlation between VE-cadherin levels and the prognosis of HUS?  

 

Answer:  

A high number of HUS patients already displayed HUS symptoms shortly after admission. The 

majority of the patients recovered totally from their symptoms including the neurological symptoms. 

Within the group of STEC HUS patients examined here, only one patient died because of severe HUS 

disease. In the two year follow-up the majority of the patients had recovered totally from nephrological 

and neurological symptoms. Taking into consideration the potential correlation of VE-cadherin levels 

with severity of neurological diseases we assume that VE-cadherin levels might serve as a potential 

marker for neurological complications rather than outcome.  

 

In addition to changes made in response to comment 6a, we added the following sentence into the 

discussion:  

 

[…] In conclusion, VE-cadherin may be a biomarker, which reflects the ‘reconstitutio ad integrum’ in 

patients with hemolytic uremic syndrome and might be useful to predict disease’s severity. This may 

be particularly relevant in patients with neurological complications. […]  

 

 

 

Reviewer 2:  

 

Comment #1:  

Hovewer, authors should explain more precisely the potential role of VE-cadherin concentrations 

analysis in the diagnosis and follow-up of the patients.  

 

Answer:  

This comment corresponds to the comment #6 by reviewer 1 addressed above. We added the 

following sentences into the discussion section:  

 

[…] Significantly, a high number of the STEC-HUS patients developed neurological complications in 

the course of their disease. The recovery of the patients from neurological symptoms took much 

longer than the normalization of kidney function as reflected by plasma creatinine levels. In each of 

these patients, the typical patterns of increasing concentrations of initially relatively low VE-cadherin 

levels were observed. Patients with severe neurological complications showed a tendency to stronger 

increase of VE-cadherin concentrations over time from admission to remission than those with no 

symptoms (p = 0.0631), see supplemental data (figure 11). VE-cadherin reflecting the endothelial 

damage could serve as a parameter for diagnosis and follow-up. Our data provide hints that the VE-

cadherin concentration potentially could help identify patients with severe neurologic complications.  

 

In conclusion, VE-cadherin may be a biomarker, which reflects the ‘restitutio ad integrum’ in patients 

with hemolytic uremic syndrome and might be useful to predict disease’s severity. This may be 

particularly relevant in patients with neurological complications. […]  

 

 

 

Comment #2:  

Furthermore, the reader would like to know if VE-cadherin release is observed in non-STEC 

associated HUS (others primary or secondary TMA diseases as atypical HUS or TTP).  

 

Answer:  

This is a very interesting question. To the authors´ best knowledge there are no publications yet 
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describing VE-cadherin serum concentrations in non-STEC associated HUS (atypical HUS or TTP). 

VE-cadherin has been described e.g. in sepsis patients.[1,2]  

 

Our own patient cohorts included in this study do not allow to investigate this issue.  

 

We added an up to date reference (Ebihara et al., june 2014) to the discussion as well as the 

following sentence:  

 

[…] Our study is based on STEC-HUS patients and does not include other TMAs. Further studies are 

needed to show the relevance of VE-cadherin in non-STEC associated HUS. […]  

 

 

Comment #3:  

The clinical interest of this new biomarker should be pointed out.  

 

Answer:  

As we concluded, VE-cadherin may serve as a marker in patients with hemolytic uremic syndrome. 

Especially the time course shows that VE-cadherin concentrations “normalize” in the later clinical 

course (see figure 3). We think that this reduction of VE-cadherin reflects the ‘restitutio ad integrum’.  

We addressed this together with comment #1 and changed the discussion as described above.  

 

 

References:  

 

1. Ebihara I, Hirayama K, Nagai M, Koda M, Gunji M, et al. (2014) Soluble vascular endothelial-

cadherin levels in patients with sepsis treated with direct hemoperfusion with a polymyxin B-

immobilized fiber column. Ther Apher Dial 18: 272-278.  

2. Zhang RY, Liu YY, Li L, Cui W, Zhao KJ, et al. (2010) Increased levels of soluble vascular 

endothelial cadherin are associated with poor outcome in severe sepsis. Journal of International 

Medical Research 38: 1497-1506. 

VERSION 2 – REVIEW 

REVIEWER Masaki Shimizu 
Department of Pediatrics, School of Medicine,  
Institute of Medical Pharmaceutical and Health Sciences, Kanazawa 
University, Japan 

REVIEW RETURNED 19-Sep-2014 

 

GENERAL COMMENTS According to our suggestions, the authors revised their manuscript. 
This report has been improved very well. However, there are several 
points to be considered before acceptance. 
 
I think there are still too many figures. In my opinion, the figures 
related to technical issues might be better to be integrated and show 
in supplementary figures. 

 

REVIEWER Anne-laure Lapeyraque 
CHU Sainte Justine  
Montréal, Canada 

REVIEW RETURNED 15-Oct-2014 
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GENERAL COMMENTS My concern is about the conclusion. I do not believe that VE-
cadherin analysis is usefull for the diagnosis of HUS. HUS is defined 
by a characteristic triad (hemolytic anémia, thrombocytopenia and at 
least one organ failure). Furthermore, I do not believe that this 
measurement might assist in the FU of patients and in the 
identification of severe neurological involvement. Firstable because 
VE-cadherin concentrations increase seems to be late after clinical 
symptoms and secondary because there is a hudge overlap in VE 
cadherin measurement between mild and severe neurological form 
of HUS. 
The paper is very well written and interesting but the clinical 
message is not clear. Please could you clarify the reasons to believe 
that analysis of VE-cadherin may assist the HUS diagnosis 
(characterised by the classical triad) and may assist in the follow up 
(overlap with neurological involvement severity and no correlation 
with mortality and no data about cardiac involvement)  

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer 1:  

We would like to thank the reviewer for his very helpful and constructive comments.  

 

Comment #1:  

I think there are still too many figures. In my opinion, the figures related to technical issues might be 

better to be integrated and show in supplementary figures.  

 

Answer:  

We would like to apologize to the reviewer that we did not make our figure nomenclature clear 

enough. Figures 1 to 4 were intended to be part of the main manuscript while figures 5 to 11 were 

intended to be shown as supplementary figures. To address this inconvenience from our side we 

adjusted the figure naming for figures 5-11 from “Figure” 5, 6, 7, 8, 9, 10, 11 into “Supplementary 

figure” 1, 2, 3, 4, 5, 6.  

 

 

Reviewer 2:  

 

Comment #1:  

My concern is about the conclusion. I do not believe that VE-cadherin analysis is usefull for the 

diagnosis of HUS. HUS is defined by a characteristic triad (hemolytic anémia, thrombocytopenia and 

at least one organ failure). Furthermore, I do not believe that this measurement might assist in the FU 

of patients and in the identification of severe neurological involvement. Firstable because VE-cadherin 

concentrations increase seems to be late after clinical symptoms and secondary because there is a 

hudge overlap in VE cadherin measurement between mild and severe neurological form of HUS.  

 

Please could you clarify the reasons to believe that analysis of VE-cadherin may assist the HUS 

diagnosis (characterised by the classical triad) and may assist in the follow up (overlap with 

neurological involvement severity and no correlation with mortality and no data about cardiac 

involvement).  

 

Answer:  

We agree with the reviewer that VE-cadherin concentrations are probably not a tool for the diagnosis 

of the haemolytic uremic syndrome itself due to the observed delay in concentration increase. The 

classical triad seems to suffice for the diagnosis of HUS according to our current understanding.  
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We rather assume that VE-cadherin concentrations potentially might serve as a tool for identifying 

HUS patients with a tendency to develop neurologic complications. Indeed there is a big overlap in 

concentration levels between patients with moderate symptoms and those with severe symptoms. 

The overlap however with the levels observed in HUS patients whom displayed no neurologic 

complications was considerably lower (p=0.0631).  

 

To account for the reviewer’s concerns we therefore adjusted our discussion and conclusion section 

from:  

 

[…] Patients with severe neurological complications showed a tendency to stronger increase of VE-

cadherin concentrations over time from admission to remission than those with no symptoms (p = 

0.0631), see supplementary data (supplementary figure 6). VE-cadherin reflecting the endothelial 

damage could serve as a parameter for diagnosis and follow-up. Our data provide hints that the VE-

cadherin concentration potentially could help identify patients with severe neurologic complications.  

In conclusion, VE-cadherin may be a biomarker, which reflects the ‘reconstitutio ad integrum’ in 

patients with hemolytic uremic syndrome and might be useful to predict disease’s severity. This may 

be particularly relevant in patients with neurological complications. […]  

to:  

 

[…] Patients with severe neurological complications showed a tendency to stronger increase of VE-

cadherin concentrations over time from admission to remission than those with no symptoms (p = 

0.0631), see supplementary data (supplementary figure 6).  

In conclusion, VE-cadherin is elevated in patients with hemolytic uremic syndrome and may be a 

biomarker, which reflects the ‘reconstitutio ad integrum’. This might be particularly relevant in patients 

with neurological complications. […]  

 

 

 

And we adjusted the conclusion sentence in our abstract from:  

 

Analysis of VE-cadherin concentrations in STEC-HUS patients might assist in the diagnosis and 

follow-up of patients with HUS.  

 

to:  

VE-cadherin concentrations are elevated in STEC-HUS patients and might be a biomarker reflecting 

the endothelial damage in patients with HUS. 
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