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VERSION 1 - REVIEW 

REVIEWER Eugene Kim 
Keck School of Medicine  
University of Southern California  
Children's Hospital Los Angeles  
Los Angeles, CA, 90027 USA 

REVIEW RETURNED 02-Mar-2015 

 

GENERAL COMMENTS The authors Wang et al. present their work which examines the 
outcomes and complications of hemodialysis catheters in 865 
patients from the Henan province of China. Prior to this study, the 
authors state that there has been a lack of reporting and data 
tracking with regards to the outcomes of patents with HD catheters. 
In the current manuscript, the authors have examined the HD 
patients at 14 dialysis centers, and have provided data from patient 
characteristics to catheter profiles. The authors have done a good 
job in setting up the study and executing the study. The authors are 
to be commended for their work. Only by studying the outcomes of 
our patients can we hope to determine factors which improve our 
outcomes. While the work represents a comprehensive evaluation of 
patients with HD catheters, the following issues and points of 
clarification need to be addressed prior to further consideration for 
publication.  
 
1) While overall the written prose is acceptabe, there a re a number 
of syntax issues, spelling mistakes, and grammatical errors. An 
English editor is recommended. Examples: page 7, line 58, 
"underline" should be "underlying". The word errhysis is not a 
commonly used English word. Page 10, line 31, the word "bold" 
should be blood.  
2) In the methods section, page 8, indwelling of the dialysis catheter 
section, the authors state that aseptic technique was used. Exactly 
what aseptic technique was used? How was the patient prepared? 
There are a number of techniques to prepare the site - betadine, 
alcohol-based preps, chlorhexidine. Did all 14 centers use the same 
technique? If not, what was the range of materials used to clean the 
site? If they were different, then it should be examined as an 
independent predictor for infection. Many studies have been 
performed in the USA at looking at the type of skin prep for surgical 
procedures. More and more, alcohol-based preps have largely 
become the standard based on evidence and research studies.  
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3) Also in this section, the authors state lines were performed by 
experienced physicians. Were these surgeons, radiologists, 
students, residents? What were their credentials? Clearly the 
experience of a physician can make a difference in some of the 
complications and outcomes.  
4) The major concern that I have is how the data is presented in the 
Results section, starting on page 13. The authors just list a number 
factors and the statistical analyses without any detail or helpful 
information. The way that the data is presented is impossible to gain 
any meaningful data. For example, on page 13, age is associated 
with CRI. What age and how is it associated? Younger is better or 
older is better? I do not know from how it is written - all I know is that 
age is important. Primary disease is associated with CRI - what 
primary diseases? Education level is associated - what education 
level? High school better, middle school better, college better? The 
authors need to break down every risk factor and actually tell the 
readers meaningful information. It is NOT enough just to say age is 
important, or duration of catheter indwelling (how long?) is important, 
or catheter position (how far is optimal)? So for the univariate and 
multivariate analyses, the authors need to be more specific and 
detailed in describing the factors associated with complications.  
5) In the results section, page 14, the authors look at the type of 
venous catheter associated with complications. This is a good 
example of how the authors take a risk factor and look at it more 
closely. However, one catheter is better with regards to one type of 
complication, and another catheter is better for another complication. 
Can the authors state what catheter is ideal for TVC based on 
overall complication profiles. Also, in comparing NTHC and TVC, 
can the authors state what is better? Tunneled or non-tunneled? In 
providing such data on such a large number of patients, it is the 
authors' responsibility to share this data with the medical community 
and offer insight from previous experience on what catheters are 
better and which have less complications.  
6)The discussion is too long. It needs to be cut down, shortened, 
and streamlined. There are sections that repeat what is found in the 
introduction.  

 

REVIEWER Aristeidis Stavroulopoulos 
Nephrology Department  
IASIO Hospital - General Clinic of Kallithea  
Athens  
Greece 

REVIEW RETURNED 08-Mar-2015 

 

GENERAL COMMENTS The study is interesting. However extended clarification, in 
methodology and presentation of the results, is needed in order to 
be clinically relevant. Comments of this reviewer are:  
1. Introduction: Too long, not so relevant. 1st paragraph not needed. 
Delete sentences that are not essential for this study  
2. Inclusion criteria are not clear. What do you mean at least 20 
eligible patients? Why do you need this criterion? In this section we 
need to know: a. The study (data collection) is prospective or 
retrospective? b. the inclusion criteria for the hospitals, c. the 
inclusion criteria for the patients. Did you include patients with AKI or 
only CKD patients? Did you include patients needed 
plasmapheresis? Did you include children in this study? (Was age 
an inclusion criterion?) If you included children how did you correct 
for socioeconomical factors? (for example none of the children could 
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be a university laureate or married). Why have you excluded 
patients with mental disorders or neurological diseases? Which were 
these mental disorders or neurological diseases?  
3. Did you collect data according to use of high flux filters or HDF or 
online HDF?  
4. If I understand well all the catheters were inserted by 
Nephrologists? Residents or Specialists? Was this associated with 
rate of complications?  
5. Use of different types of TVCs: How did you decide which 
catheter should be used?  
6. Did you attempt reversal of blood lines to perform dialysis in case 
of arterial port dysfunction? Did you consider this catheter 
dysfunction?  
7. How did you identify fibrin shell?  
8. Results: Provide information regarding final study population after 
implementation of inclusion criteria. How many patients were 
dialyzed in each hospital?  
9. When you provide the days for NTHCs and TVCs are with the 
same catheter or include exchanges over guide-wire?  
10. In the univariate (and multivariate) analysis for parameters 
mentioned provide clarifications for OR: Age: for each year? Gender: 
Male or female higher OR? Marriage yes or no etc. We need to 
understand for each parameter mentioned which characteristic of 
this parameter is associated with higher (or lower) OR. At the end of 
the day what we want to know are specific characteristics (for 
example use of femoral vein, or presence of diabetes etc) that are 
associated with higher incidence of complications.  
11. Conversion in PDF resulted in changes in the table format that 
make them hard to read. Please correct it.  
12. Tables 4 and 5: provide which comparisons are statistically 
significant 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer Name Eugene Kim  

Institution and Country Keck School of Medicine  

University of Southern California  

Children's Hospital Los Angeles  

Los Angeles, CA, 90027 USA  

Please state any competing interests or state ‘None declared’: None declared  

Please leave your comments for the authors below  

The authors Wang et al. present their work which examines the outcomes and complications of 

hemodialysis catheters in 865 patients from the Henan province of China. Prior to this study, the 

authors state that there has been a lack of reporting and data tracking with regards to the outcomes of 

patents with HD catheters. In the current manuscript, the authors have examined the HD patients at 

14 dialysis centers, and have provided data from patient characteristics to catheter profiles. The 

authors have done a good job in setting up the study and executing the study. The authors are to be 

commended for their work. Only by studying the outcomes of our patients can we hope to determine 

factors which improve our outcomes. While the work represents a comprehensive evaluation of 

patients with HD catheters, the following issues and points of clarification need to be addressed prior 

to further consideration for publication.  

 

Response: Thank you for taking the time to review our manuscript. We really appreciate the time and 

effort you have put in to helping us improve the quality of the study. We have tried to address all of 

your points. Please see the responses to each point below.  

 

 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-2014-007136 on 20 N

ovem
ber 2015. D

ow
nloaded from

 

http://bmjopen.bmj.com/


 

1) While overall the written prose is acceptabe, there are a number of syntax issues, spelling 

mistakes, and grammatical errors. An English editor is recommended. Examples: page 7, line 58, 

"underline" should be "underlying". The word errhysis is not a commonly used English word. Page 10, 

line 31, the word "bold" should be blood.  

 

Response: We are sorry about these problems. The whole manuscript has now been proofread by 

native English speaker.  

 

 

2) In the methods section, page 8, indwelling of the dialysis catheter section, the authors state that 

aseptic technique was used. Exactly what aseptic technique was used? How was the patient 

prepared? There are a number of techniques to prepare the site - betadine, alcohol-based preps, 

chlorhexidine. Did all 14 centers use the same technique? If not, what was the range of materials 

used to clean the site? If they were different, then it should be examined as an independent predictor 

for infection. Many studies have been performed in the USA at looking at the type of skin prep for 

surgical procedures. More and more, alcohol-based preps have largely become the standard based 

on evidence and research studies.  

 

Response：Thank you for raising this interesting point. There were 14 hospitals that participated in 

this study. More specifically, the medical staff in each hospital’s blood purification center prepared the 

participants, and all of them were trained at the blood purification center of Henan province so they 

performed similar procedures. All catheter implantation surgeries occurred according to the following 

standard operating procedure: 1. Patient preparation: clean and prepare venipuncture sites on the 

skin before hemodialysis catheter implantation; 2. Establishing sterile area: open central venous 

catheter packs, wash hands, wear sterile isolation clothes and sterile gloves, prepare hemodialysis 

catheter, puncture needle, skin expander, guide wire, heparin cap, and normal saline; 3. disinfect 

venipuncture site: first do alcohol lipid-removal 3 times , then disinfect venipuncture site 3 times by 

betadine (use same type of disinfector in 14 hospitals), scope of disinfection should above 

10cm×10cm, after it dry naturally, put drape on the venipuncture site, and then put second drape to 

expand the sterile area; 4. Fix catheterization, cover aseptic dressing, disinfect venipuncture site and 

change dressing every other day; 5. Patients were educated as to the following after their procedure: 

pay attention to sanitation and hygiene, drying, and inform the medical staff immediately if they 

discover any regional minor bleeding, bruising, red or swollen area around the catheter, or abnormal 

discharge. As these details are too much for the manuscript we have just summarized the skin 

preparation as follows: The skin of the venipuncture site was prepared by disinfection with alcohol 

lipid-removal 3 times, then by betadine (the same type of disinfector was used in all 14 hospitals).  

 

 

3) Also in this section, the authors state lines were performed by experienced physicians. Were these 

surgeons, radiologists, students, residents? What were their credentials? Clearly the experience of a 

physician can make a difference in some of the complications and outcomes.  

 

Response：According to the requirement of blood purification quality control of Henan province, 

kidney disease specialists performed all hemodialysis catheter placement surgeries. The kidney 

disease specialists were the attending doctor, and in some cases had higher levels of education; the 

minimum experience was 1 year and 100 cases of catheter placement surgeries. We have now 

modified this statement to make this clear.  

 

 

4) The major concern that I have is how the data is presented in the Results section, starting on page 

13. The authors just list a number factors and the statistical analyses without any detail or helpful 
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information. The way that the data is presented is impossible to gain any meaningful data. For 

example, on page 13, age is associated with CRI. What age and how is it associated? Younger is 

better or older is better? I do not know from how it is written - all I know is that age is important. 

Primary disease is associated with CRI - what primary diseases? Education level is associated - what 

education level? High school better, middle school better, college better? The authors need to break 

down every risk factor and actually tell the readers meaningful information. It is NOT enough just to 

say age is important, or duration of catheter indwelling (how long?) is important, or catheter position 

(how far is optimal)? So for the univariate and multivariate analyses, the authors need to be more 

specific and detailed in describing the factors associated with complications.  

 

Response：Thank you for your suggestions. We have completely edited the results section to try and 

overcome these problems. This has involved presenting the data in new tables and reanalysing the 

data in a more suitable manner statistically. This means that much of the results section has changed 

dramatically; we have also identified different risk factors than before. But we are sure that the 

methods used this time are much more robust and so are the correct interpretation of our data. 

Univariate analyses were performed in order to determine those factors which included multivariate 

analysis. The dependent variables were the following outcomes: catheter-infection，catheter 

dysfunction, and central vein stenosis. The independent variables were patients characteristics 

(including treatment) and parameters surrounding catheter placement: age, gender, registered 

residency, marital status, primary disease, education degree, occupation, source of payment for 

medical costs, serum protein level, serum ferritin level, hemoglobin level, frequency of dialysis, 

duration of hemodialysis, nephropathy visiting before dialysis treatment, establishing long-term 

vascular access in advance informed by doctors, taking drugs preventing catheter thrombus orally, 

imaging examination after catheter implantantion, type of hemodialysis catheter, catheter puncturing 

approach vessel, catheter type, catheter position, number of indwelling surgeries.  

Analysis of the relationship between independent variables and catheter infection by the logistic 

regression model showed that there were independent relationships between catheter infection and 

patients age, OR was 0.351 (95%CI 0.136～0.674), older patients had a higher catheter infection risk; 

the patient’s registered residency, OR was 0.250 (95%CI 0.120～0.520), the catheter infection risk for 

rural registered residents was higher than for urban registered residents; primary disease, OR was 

0.379 (95%CI 0.176～0.818), the catheter infection risk for patients with primary diabetes was higher 

than for patients without primary diabetes; patients with higher education levels had a lower catheter 

infection risk, OR was 10.757 (95%CI 3.637～31.817) for primary school vs college; nephropathy visit 

before dialysis treatment and establishing a long-term vascular access in advance were protective 

factors for catheter infection, OR was 0.22 (95%CI 0.096～0.502) and 0.401 (95%CI 0.193～0.832) 

respectively; taking drugs preventing catheter thrombus orally was a protective factor for catheter 

infection, OR was 0.611 (95%CI 0.404～0.923); the catheter infection risk for patients not taking 

drugs preventing catheter thrombus orally was higher than the patients taking drugs preventing 

catheter thrombus orally; serum protein level, OR was 0.142 (95%CI 0.085～0.237), serum ferritin 

level, OR was 2.162 (95%CI 1.412～23.308), patients with lower serum protein levels and higher 

serum ferritin levels had higher risks of catheter infection.  

 

Analysis of the relationship between independent variables and catheter dysfunction by the logistic 

regression model showed that there were independent relationships between catheter dysfunction 

and the following factors: registered residency, OR was 0.021 (95%CI 0.004～0.101), and the risk of 

catheter dysfunction for rural patients was higher than urban patients; taking drugs preventing 

catheter thrombus orally, OR was 0.106 (95%CI 0.041～0.274), the risk of catheter dysfunction for 

patients not taking drugs was obviously higher than the one for patients taking drugs; imaging 

examination after catheter implantation, OR was 2.631 (95%CI 1.293～5.354), the risk for patients 

without imaging examination after catheter implantation was significantly higher; for catheter type, 

NTHCs had higher risk than TVCs (OR=3.493, 95%CI: 1.358-8.983); patients had medical insurance 
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had lower risk than patients who were self-paying (OR=13.416, 95%CI: 2.541～70.827); nephropathy 

visit before dialysis treatment and establishing a long-term vascular access in advance were 

protective factors for catheter dysfunction, OR was 0.048 (95%CI 0.018～0.124) and 0.025 (95%CI 

0.006～0.109) respectively; left- or right-side catheterization, OR was 0.024 (95%CI 0.007～0.080) 

and the risk for catheterization on the right was lower; for catheter puncturing approach vessels, the 

femoral vein had a higher catheter dysfunction risk than other vessels (internal jugular venous vs 

femoral vein, OR=0.029, 95%CI: 0.005～0.179; external jugular vein vs femoral vein, OR=0.011, 

95%CI: 0.001～0.089; subclavian vein vs femoral vein, OR=0.015, 95%CI: 0.002～0.125); 

hemoglobin level, OR was 2.276 (95%CI 1.101～4.794), and patients with higher levels were easier 

to tolerate it.  

Analysis of the relationship between independent variables and central vein stenosis by the logistic 

regression model showed that there were independent relationships between central vein stenosis 

and the following factors: catheterization frequency, OR was 1.827 (95%CI 1.175～2.841), the risk for 

patients with multiple punctures was higher; orally taking drugs preventing catheter thrombus, OR 

was 0.416 (95%CI 1.261～0.875), and the risk for patients not taking drugs was higher than that for 

patients taking drugs; nephropathy visit before dialysis treatment and establishing a long-term 

vascular access in advance were protective factors for central vein stenosis, OR were 0.319 (95%CI 

0.119～0.855) and 0.162 (95%CI 0.084～0.312) respectively; left- or right-side catheterization, the 

OR was 0.514 (95%CI 0.268～0.986), the risk on the left was higher than the one on the right; 

primary disease, OR was 0.427 (95%CI 0.175～0.841), the risk for patients with diabetes mellitus was 

obviously higher than non-diabetic patients.  

Multivariate logistic regression of factors influencing the development of dialysis catheter-related 

complications  

Independent variables OR 95% CI P Value  

Catheter infection  

Age 0.351 0.136-0.674 0.006  

Registered residency 0.25 0.12-0.52 <0.01  

Primary disease 0.379 0.176-0.818 0.013  

Education degree 0.334 0.198-0.565 <0.01  

University <0.01  

Middle school 1.224 0.547-2.736 0.623  

Below primary school 10.757 3.637-31.817 <0.01  

Nephropathy visit before dialysis treatment 0.22 0.096-0.502 <0.01  

Establishing long-term vascular access in advance 0.401 0.193-0.832 0.014  

Taking drugs preventing catheter thrombus orally 0.611 0.404-0.923 0.019  

Albumin 0.142 0.085-0.237 <0.01  

Ferritin 2.162 1.412-3.308 <0.01  

Catheter dysfunction  

Registered resident 0.21 0.045-1.013 <0.01  

Taking drugs preventing catheter thrombus orally 0.106 0.041-0.274 <0.01  

Imaging examination after catheter implantation 2.631 1.293-5.354 0.008  

Catheter type 3.493 1.358-8.983 0.009  

Medical costs  

Medical insurance 0.004  

New Rural Cooperative Medical System 0.949 0.265-3.403 0.936  

Self-paying 13.416 2.541-70.827 0.002  

Nephropathy visit before dialysis treatment 0.048 0.018-0.124 <0.01  

Establishing long-term vascular access in advance 0.025 0.006-0.109 <0.01  

Catheter left or right 0.024 0.007-0.080 <0.01  

Catheter puncturing approach vessels  

Femoral vein <0.01  
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Internal jugular venous 0.029 0.005-0.179 <0.01  

External jugular vein 0.011 0.001-0.089 <0.01  

Subclavian vein 0.015 0.002-0.125 <0.01  

Hemoglobin 2.276 1.101-4.749 0.012  

Central vein stenosis  

Catheterized surgery times 1.827 1.175-2.841 0.007  

Taking drugs preventing catheter thrombus orally 0.416 0.261-0.875 0.043  

Nephropathy visit before dialysis treatment 0.319 0.119-0.855 0.023  

Establishing long-term vascular access in advance 0.162 0.084-0.312 <0.01  

Catheter left or right 0.514 0.268-0.986 0.045  

Primary disease 0.427 0.175-1.841 0.007  

 

 

5) In the results section, page 14, the authors look at the type of venous catheter associated with 

complications. This is a good example of how the authors take a risk factor and look at it more 

closely. However, one catheter is better with regards to one type of complication, and another 

catheter is better for another complication. Can the authors state what catheter is ideal for TVC based 

on overall complication profiles. Also, in comparing NTHC and TVC, can the authors state what is 

better? Tunneled or non-tunneled? In providing such data on such a large number of patients, it is the 

authors' responsibility to share this data with the medical community and offer insight from previous 

experience on what catheters are better and which have less complications.  

 

Response：We have now tried to clarify these issues with our updated analysis and presentation of 

the results. This has provided a lot more data, which we present below and have added to the 

manuscript.  

Overall complications with TVCs compared to NTHCs  

There were 865 patients included in this study, in whom NTHCs were implanted 564 times, and TVCs 

385 times; the monitoring times were 43051 catheter days (NTHCs) and 90758 catheter days (TVCs). 

Serious acute complications in the 949 total cases were rare. Only 2 patients experienced 

hemopneumothorax as a consequence of internal jugular vein cannulation and 1 patient experienced 

a hematoma due to femoral vein cannulation. All patients were fully recovered from these 

complications without removal of the hemodialysis catheter.  

The incidence of infection related to TVCs was 5.39/1000 catheter days, and 30.29% of patients, 

which was lower than that of NTHCs which was 12.71/1000 catheter days, and 44.92% of patients 

(both P＜0.01); incidence of catheter exit-site infection related to NTHCs was 9.15/1000 catheter 

days, and 39.63% of patients, higher than the rate of TVCs, which was 5.06/1000 catheter days, and 

15.55% of patients (both P＜0.01); because NTHCs does not generate any subcutaneous tunnels 

thus it is hard to compare with TVCs on the incidence of subcutaneous tunnel infection, which was 

2.73/1000 catheter days, and 12.87% of patients; incidence of catheter related bloodstream infections 

related to TVCs was 6.51/1000 catheter days, and 34.85% of patients, higher than the rate of NTHCs, 

which was 3.95/1000 catheter days, and was 17.48% of patients (both P＜0.01). The incidence of 

NTHCs dysfunction was 14.68/1000 catheter days, and the incidence in patients was 65.65%, higher 

than those of TVCs dysfunction, which was 8.64/1000 catheter days, and 44.77% of patients (both P

＜0.01); incidence of NTHCs thrombus was 14.87/1000 catheter days, the incidence of patients was 

57.72%, the incidence of NTHCs kinking or malposition was 4.41/1000 catheter days, 25.41% of 

patients, higher than those of TVCs which was 7.87/1000 catheter days, 38.87% of patients and 

2.13/1000 catheter days, 11.0% of patients (both P<0.01); the incidence of TVCs fibrin shells was 

2.21/1000 catheter days, 38.1% of patients, higher than that of NTHC fibrin shells, which was 

1.67/1000 catheter days, 13.62% of patients (P=0.040 for catheter days; P<0.01 for patients). The 

incidence of TVCs central venous stenosis was 0.79/1000 catheter days, the incidence of patients 

was 15.28%, higher than the incidence of NTHCs, which was 0.44/1000 catheter days, 3.86% of 

patients (P=0.021 for catheter days; P<0.01 for patients).  
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Complications based on the catheter insertion site  

Table 4 shows the incidence of complications with TVCs based on the catheter insertion site: In terms 

of catheter infection, there were no significant differences in the incidence of catheters inserted at the 

right internal jugular vein, left internal jugular vein, external jugular vein, and subclavian vein (P=0.196 

for catheter days; P=0.992 for patients). The incidence of thrombosis (P＜0.01 for catheter days; 

P=0.017 for patients), and the incidence of malpositioned or kinked catheters (P=0.024 for catheter 

days; P=0.001 for patients) were higher in the left internal jugular vein than the right internal jugular 

vein, external jugular vein, and subclavian vein; the incidences of fibrin shells (P=0.993 for catheter 

days; P=0.999 for patients) were not significantly different between puncture approaches; the 

incidence of right internal jugular vein central venous stenosis was (P=0.036 for catheter days; 

P=0.004 for patients) lower than in the left internal jugular vein, external jugular vein, and subclavian 

vein; the incidence of femoral vein catheter infection (P＜0.01 for catheter days; P=0.042 for patients), 

the incidence of thrombus (P＜0.01 for catheter days; P=0.016 for patients) and the incidence of 

malpositioned or kinked catheters (P=0.036 for catheter days) were much higher than with other 

puncture approaches, inferior vena cava stenosis caused by femoral venipuncture was not seen.  

Table 5 shows the incidence of complications with NTHCs based on catheter insertion site. For 

catheter infection the right internal jugular vein, left internal jugular vein, and subclavian vein (P=0.972 

for catheter days; P=0.998 for patients), venous thrombosis (P=0.991 for catheter days; P=0.988 for 

patients) showed no significant differences; and the incidence of femoral vein (both P=0.01), and the 

incidence of thrombus (both P=0.01) were much higher than that of the internal jugular vein, and 

subclavian vein, but not lower than the incidence of fibrin shell in the femoral vein (both P=0.01); the 

incidence of malpositioned or kinked catheter was highest in the femoral vein (P＜0.01 for catheter 

days; P=0.01 for patients), the incidence of malpositioned or kinked catheters in the left internal 

jugular vein was higher than those in the right internal jugular vein and subclavian vein (P＜0.01 for 

catheter days; P=0.080 for patients); the incidences of (left and right side) internal jugular vein and 

central venous stenosis were not significantly different (P=0.310 for catheter days; P=0.343 for 

patients). Femoral vein NTHCs with inferior vena cava stenosis was not seen.  

 

Complications related to the type of catheter  

The incidence of catheter type-related complications are presented in Table 6. The incidences of 

infection (P=0.976 for catheter days; P=0.985 for patients) and fibrin shell formation (P=0.963 for 

catheter days; P=1.000 for patients) related to 4 types of TVCs were not significantly different; the 

highest incidence of catheter thrombosis was with the use of HemoSplit and the lowest incidence was 

with the use of Palindrome catheters (P＜0.01 for catheter days;, P=0.002 for patients); the 

incidences of kinking or malposition using Permcath and Palindrome catheters were not significantly 

different (P=0.857 for catheter days; P=0.992 for patients), but higher than that of Cannon®ⅡPlus 

and HemoSplit catheters (P＜0.01 for catheter days; P=0.030 for patients); incidence of central 

venous stenosis with Cannon®ⅡPlus catheter was lower than with other catheters (P=0.025 for 

catheter days; P=0.028 for patients); Kt/V values were higher in patients using Palindrome than any of 

the other 3 types of TVCs, however the difference was not statistically significant (P=0.990).  

Among the 4 types of NTHCs, the incidence of catheter infection (P=0.971 for catheter days; P=1.000 

for patients) and incidence of central venous stenosis (P=0.963 for catheter days; P=0.961 for 

patients) were not significantly different; the incidences of thrombus (P=0.988 for catheter days; 

P=1.000 for patients), catheters kinking or malposition (P=0.991 for catheter days; P=0.999 for 

patients) and fibrin shell formation (P=0.997 for catheter days; P=0.999 for patients) were also not 

significantly different between the 4 types of NTHCs; Kt/V values were not significantly different 

between the 4 types of NTHCs (P=0.965).  

Table 4. Morbidity of complications related to TVCs  

Catheter-related complications TVCs  

Right internal jugular venous  

Left internal jugular venous  
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Femoral vein  

External jugular vein  

Subclavian vein  

 

 

Infection Exit-site infection (%) 14.35 15.31 37.5 16 16.22  

times/1000 catheter day 4.93 5.06 10.68 5.26 5.16  

Tunnel infection (%) 11.96 13.27 18.75 12 13.51  

times/1000 catheter day 2.76 2.68 3.56 2.72 2.75  

CRBI (%) 34.45 34.70 43.75 36 35.14  

times/1000 catheter day 6.69 6.49 10.08 6.62 6.42  

Dysfunction Thrombus (%) 39.71 58.16 62.5 40 37.84  

times/1000 catheter day 7.96 13.94 14.83 7.81 7.68  

Fibrin shell (%) 38.76 37.76 37.5 36 37.84  

times/1000 catheter day 2.15 2.03 2.08 2.21 2.29  

Malposition or kinking (%) 11.48 29.51 43.75 12 13.51  

times/1000 catheter day 2.07 3.25 3.26 2.21 2.19  

Central venous stenosis (%) 12.44 27.55 0 28 27.03  

times/1000 catheter day 0.59 1.17 0 1.19 1.15  

Note: fibrin shell and Central venous stenosis need to be proofed via imaging examination before 

being taken into statistical analysis.  

Table 5. Morbidity of NTHC related complications  

Catheter-related complications NTHCs  

Right internal jugular venous Left internal jugular venous Femoral vein Subclavian vein  

 

Infection Exit-site infection (%) 36.7 36.2 48.37 35.48  

times/1000 catheter day 8.79 8.54 19.66 8.85  

Tunnel infection (%) / / / /  

times/1000 catheter day / / / /  

CRBI (%) 16.51 17.39 29.77 17.74  

times/1000 catheter day 3.57 3.61 9.93 3.75  

Dysfunction Thrombus (%) 58.7 59.42 78.6 58.06  

times/1000 catheter day 14.74 15 29.98 14.79  

Fibrin shell (%) 13.76 14.49 4.19 14.53  

times/1000 catheter day 1.53 1.9 0.39 1.69  

Malposition or kinking (%) 24.31 37.68 45.12 24.19  

times/1000 catheter day 4.37 10.06 19.86S 4.86T  

Central venous stenosis (%) 3.67 4.35 0 8.06  

times/1000 catheter day 0.45 0.27 0 0.62  

 

 

Table 6. Morbidity of types of catheter related complications  

Catheter-related complications TVC types NTHC types  

PalindromeTM PermcathTM Cannon®ⅡPlus HemoSplitTM ARROW DIALL ABEL TYCO  

 

Infection Exit-site infection (%) 15.69 15.38 15.24 16.09 36.08 36.2 35.97 35.58  

times/1000 catheter day 5.12 5.08 4.97 5.17 8.96 9.08 9.05 8.82  

Tunnel infection (%) 12.75 13.19 12.38 13.79 / / / /  

times/1000 catheter day 2.74 2.7 2.75 2.83 / / / /  

CRBI (%) 35.29 35.16 35.24 35.63 17.09 17.18 17.27 17.31  

times/1000 catheter day 6.53 6.43 6.5 6.68 3.48 3.54 4.05 3.65  

Catheter dysfunction Thrombus (%) 22.55 38.46 39.05 49.42 57.59 57.67 57.55 57.69  
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times/1000 catheter day 5.32 8.76 7.31 9.8 15.01 15.03 14.51 14.86  

Fibrin shell (%) 38.24 38.46 38.1 37.93 13.92 14.11 13.67 13.46  

times/1000 catheter day 2.25 2.06 2.1 2.07 1.49 1.53 1.6 1.51  

Malposition or kinking (%) 18.63 18.68 8.57 10.34 31.01 30.67 30.22 30.77  

times/1000 catheter day 2.73 2.66 1.47 1.51 8.54 8.52 8.29 8.19  

Central venous stenosis (%) 14.71 15.38 3.81 14.94 3.8 4.91 4.32 3.85  

times/1000 catheter day 0.75 0.84 0.24 0.88 0.5 0.64 0.57 0.5  

Kt/V 1.40±0.73 1.39±0.19 1.38±0.13 1.38±0.17 1.06±0.07 1.05±0.07 1.06±0.13 1.06±0.08  

 

6) The discussion is too long. It needs to be cut down, shortened, and streamlined. There are sections 

that repeat what is found in the introduction.  

 

Response：We are sorry you found the discussion to be too long. We have made every effort to 

reduce its length including removing those sections that repeat the introduction.  

 

 

Reviewer Name Aristeidis Stavroulopoulos  

Institution and Country Nephrology Department  

IASIO Hospital - General Clinic of Kallithea  

Athens  

Greece  

Please state any competing interests or state ‘None declared’: None Declared  

 

Please leave your comments for the authors below  

The study is interesting. However extended clarification, in methodology and presentation of the 

results, is needed in order to be clinically relevant. Comments of this reviewer are:  

1. Introduction: Too long, not so relevant. 1st paragraph not needed. Delete sentences that are not 

essential for this study  

 

Response：Thank you for taking the time to review our manuscript. We have shortened the 

introduction as suggested.  

 

 

2. Inclusion criteria are not clear. What do you mean at least 20 eligible patients? Why do you need 

this criterion? In this section we need to know: a. The study (data collection) is prospective or 

retrospective? b. the inclusion criteria for the hospitals, c. the inclusion criteria for the patients. Did 

you include patients with AKI or only CKD patients? Did you include patients needed 

plasmapheresis? Did you include children in this study? (Was age an inclusion criterion?) If you 

included children how did you correct for socioeconomical factors? (for example none of the children 

could be a university laureate or married). Why have you excluded patients with mental disorders or 

neurological diseases? Which were these mental disorders or neurological diseases?  

 

Response: 1. We are sorry these were not clear. The 14 hospitals included in this study were from 

different regions of Henan province, covering almost the entire province. Blood purification centers in 

our study were required from large-scale medical institutions that could provide a certain number of 

cases, state-of-the-art in blood purification techniques, and regional representation of patient 

characteristics. Thus, every institute in the study contained more than 50 cases of maintaining 

hemodialysis patients, and at least 20 cases used a hemodialysis catheter; 2. This is a cross-

sectional study, mainly described the status quo, neither a prospective follow-up nor retrospective 

review; 3. The inclusion criteria of hospital and patients described in the article; 4. Only CKD patients 

using TVCs, patients using NTHCs included some acute kidney injury (AKI) patients, and did not 

include patients undergoing plasmapheresis; 5. The number of pediatric patients with CKD-5 in 
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Henan province was low; most of these children were provided with replacement therapy: peritoneal 

dialysis or kidney transplant. For these reasons, children were excluded from this study. we have 

included this in the exclusion criteria. 6. Patients with "severe mental illness, nervous system disease" 

were excluded we have added "severe" into item 3 of the Exclusion criteria to clarify this. Because 

those patients could not cooperate with the study due to communication difficulties. Most of the 

patients were excluded due to nervous system disorders had other severe complications which would 

influence the study results; they were not suitable for normal hemodialysis at a blood purification 

center, and needed CRRT at an intensive care unit, so we were unable to observe the hemodialysis 

catheter complications; 4. The number of these patients was small and included: schizophrenia, 

cerebral hemorrhage, massive cerebral infarction etc.  

 

 

3. Did you collect data according to use of high flux filters or HDF or online HDF?  

 

Response: We have checked the hemodialyzer and blood purification models used by patients when 

we recorded the hemodialysis catheter complications. Of the 865 patients in our study, 95% received 

care in 14 hospitals that used high flux filters, and 87.1% of the patients underwent HDF once a 

month. Because of the hemodialysis filter and blood purification methods used were similar among 

the 865 patients, they are not presented in this article. We have described the frequency of blood 

dialysis.  

 

 

4. If I understand well all the catheters were inserted by Nephrologists? Residents or Specialists? 

Was this associated with rate of complications?  

 

Response: According to the requirement of blood purification quality control of Henan province, 

hemodialysis catheter placement surgeries were all performed by kidney disease specialists who 

have intermediate professional title or above. They have a minimum 1 year and 100 cases’ 

experience in catheter placement surgery. Rules and regulations have clear requirements of the 

hemodialysis catheterization operator, minimal effects of operator on the complications. So we did not 

link operator factor to the complications. We have also clarified this point in the methods.  

 

 

5. Use of different types of TVCs: How did you decide which catheter should be used?  

 

Response: Our epidemiology investigation is a cross-sectional study, and without any special 

requirement about what kind of TVCs to use. The choice of TVC was decided by each hospital on 

their own. Each hospital purchased only one type of TVCs. Patients could only choose one type of 

TVCs from the same hospital where they had undergone catheterization surgery. After performing our 

study, we found that the TVCs chosen by medical institutions in Henan province included four types: 

PalindromeTM, PermcathTM, Cannon II PlusTM, and HemoSplitTM. The distribution of TVCs cases 

were similar between the 14 hospitals. We have now added that the type of catheter used was 

decided by the hospital under the “Indwelling of the dialysis catheter” subheading of the methods.  

 

6. Did you attempt reversal of blood lines to perform dialysis in case of arterial port dysfunction? Did 

you consider this catheter dysfunction?  

 

Response: The “attempt reversal of blood lines” often appeared actually, both in TVCs and NTHCs, 

we have included it in the section as "Catheter dysfunction".  

 

 

7. How did you identify fibrin shell?  
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Response: The presence of “fibrin shell” needed proof via imaging examination-digital subtraction 

angiography (DSA). We have now added this to the description of fibrin shell in the methods section.  

 

 

8. Results: Provide information regarding final study population after implementation of inclusion 

criteria. How many patients were dialyzed in each hospital?  

 

Response: Thank you for this question the information is available in the manuscript in two locations.  

1) See Table 1. Patient characteristics  

2) Information regarding the number of patients at each hospital is provided in the Subjects and 

Methods section, under Subjects: The 14 hemodialysis centers and the corresponding numbers of 

patient participants in parentheses were: the First Affiliated Hospital of Zhengzhou University (n=125), 

the Third People's Hospital of Zhengzhou City (n=79), the Traditional Chinese Medicine Hospital of 

Henan Province (n=65), the Traditional Chinese Medicine Hospital of Zhengzhou city (n=36), the First 

Affiliated Hospital of Henan University of Science and Technology (n=66), Luoyang Eastern Hospital 

(n=56), Luoyang Center Hospital (n=42), Huaihe Hospital of Henan University (n=71), the First 

People's Hospital of Kaifeng City (n=52), the Second People's Hospital of Kaifeng City (n=47), the 

Puyang Oil Field General Hospital (n=49), the First People's Hospital of Xinxiang City (n=84), the 

Luohe Center Hospital (n=42), and the Sanmenxia Center Hospital (n=51).  

 

 

9. When you provide the days for NTHCs and TVCs are with the same catheter or include exchanges 

over guide-wire?  

 

Response: Catheter day means number of days between catheter placement and the end (catheters 

removed, death of patients, study termination, change the renal replacement therapy). Days were 

calculated based on each hemodialysis catheter instead of on patients.  

 

 

10. In the univariate (and multivariate) analysis for parameters mentioned provide clarifications for 

OR: Age: for each year? Gender: Male or female higher OR? Marriage yes or no etc. We need to 

understand for each parameter mentioned which characteristic of this parameter is associated with 

higher (or lower) OR. At the end of the day what we want to know are specific characteristics (for 

example use of femoral vein, or presence of diabetes etc) that are associated with higher incidence of 

complications.  

 

Response: Thank you for this question, which is similar to one from the other reviewer and was listed 

earlier. We have made some major modifications to the results section of the manuscript this included 

reanalysis of the data, and as a result many of the significant factors have altered. We have tried to 

clarify with this update which factor was higher or lower risk. The details can be seen in the responses 

to the other reviewer.  

 

 

11. Conversion in PDF resulted in changes in the table format that make them hard to read. Please 

correct it.  

 

Response: Most of the tables have now been altered and reformatted so we hope that they are now 

easier to read.  

 

 

12. Tables 4 and 5: provide which comparisons are statistically significant  
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Response: We have modified the entire results and most of the tables. Full statistical information is 

now provided. Please see the details in the modified manuscript and listed above in response to the 

other reviewer. 

VERSION 2 – REVIEW 

REVIEWER Eugene Kim, MD 
Keck School of Medicine, University of Southern California  
Los Angeles, CA USA 

REVIEW RETURNED 28-Jul-2015 

 

GENERAL COMMENTS The authors Wang et al. present their revised work of the Henan 
Province experience with dialysis catheters. While it is improved, 
major problems still exist. The English language is much improved, 
but the following issues need to be resolved.  
1) The univariate analysis section of the results is absolutely un-
readable. Once again, much like the first version of the paper, the 
authors list one factor after the next with the corresponding OR, CI, 
and p values. This is very difficult to read much less take away any 
meaningful data. This entire section needs to be rewritten in such a 
way as to be understandable. While the authors have made the 
effort to show what aspects are being compared (residence: urban 
vs rural), the authors do not actually tell me in the results what is 
better and what is worse. Is urban better or rural better? With 
education level, I see you compared primary school vs university, 
but you do not state what had better outcomes. All we can tell is 
there is a significant difference between the two, but you do not state 
what it is.  
The multivariate section of the results has been rewritten and is 
much more understandable and written in a very easy to read and 
easy to understand style.  
2) There is a large unexplained empty space on page 16.  
3) The conclusion is still too long. After going through the many 
factors individually in the results, the authors then go through each 
of the factors again in the discussion. This is far too long. The 
discussion should focus on the highlighted and important findings 
and compare them to the literature. It is not a place to regurgitate 
ALL of the results. Finally, the authors at the end say "the healthcare 
administration should develop policies...". I believe this is an 
opportunity for the authors to suggest a few changes in policy that 
they feel will improve outcomes based on their study. Your 
discussion should dedicate a few sentences at the end on what you 
would suggest changing. After all, after completing this substantial 
study, you are the experts and the ones best able to provide what 
needs to be changed, not necessarily some administrators who will 
read your work. 

 

REVIEWER Dr Aristeidis Stavroulopoulos 
IASIO Hospital-General Clinic of Kallithea  
Athens  
Greece 

REVIEW RETURNED 20-Jul-2015 

 

GENERAL COMMENTS Minor comments  
1. Abstract: Be more specific about risk factors: for example 
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increased age instead of age, diabetes instead of primary disease 
etc., in order to be clinically meaningful.  
2. P12 l 32 Which drugs?  
3. P22 l 10-34: Again, be more specific about risk factors: for 
example increased age instead of age, diabetes instead of primary 
disease etc., in order to be clinically meaningful.  
4. Tables are hard to read. I hope that is due to PDF conversion and 
that in published version problems would be resolved 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer Name Dr Aristeidis Stavroulopoulos  

Institution and Country IASIO Hospital-General Clinic of Kallithea  

Athens  

Greece  

Please state any competing interests or state ‘None declared’: None declared  

Please leave your comments for the authors below  

Minor comments  

1. Abstract: Be more specific about risk factors: for example increased age instead of age, diabetes 

instead of primary disease etc., in order to be clinically meaningful.  

Response: Thank you for these suggestions we have altered the abstract to be more specific about 

the risk factors.  

 

2. P12 l 32 Which drugs?  

Response: The patients received drugs for prevention of catheter thrombosis such as aspirin, 

clopidogrel and warfarin. This has now been included in the statistical analysis section of the 

methods.  

 

3. P22 l 10-34: Again, be more specific about risk factors: for example increased age instead of age, 

diabetes instead of primary disease etc., in order to be clinically meaningful.  

Response: Again thank you for this suggestion to improve the clarity of the risk factors. However, in 

response to the other reviewer’s comment we have shortened this section to remove repeating the 

results in the discussion, so much of this section has been deleted.  

 

4. Tables are hard to read. I hope that is due to PDF conversion and that in published version 

problems would be resolved  

Response: It is ok in original files.We are unsure why this is we hope that they will be improved in the 

final version.  

 

Reviewer Name Eugene Kim, MD  

Institution and Country Keck School of Medicine, University of Southern California  

Los Angeles, CA USA  

Please state any competing interests or state ‘None declared’: None declared.  

 

Please leave your comments for the authors below  

The authors Wang et al. present their revised work of the Henan Province experience with dialysis 

catheters. While it is improved, major problems still exist. The English language is much improved, but 

the following issues need to be resolved.  

1) The univariate analysis section of the results is absolutely un-readable. Once again, much like the 

first version of the paper, the authors list one factor after the next with the corresponding OR, CI, and 

p values. This is very difficult to read much less take away any meaningful data. This entire section 

needs to be rewritten in such a way as to be understandable. While the authors have made the effort 

to show what aspects are being compared (residence: urban vs rural), the authors do not actually tell 

 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-2014-007136 on 20 N

ovem
ber 2015. D

ow
nloaded from

 

http://bmjopen.bmj.com/


me in the results what is better and what is worse. Is urban better or rural better? With education 

level, I see you compared primary school vs university, but you do not state what had better 

outcomes. All we can tell is there is a significant difference between the two, but you do not state what 

it is.  

Response: Thank you for pointing out these problems. We are sorry they are confusing. We have now 

modified this section so we hope it is easier to read as follows.  

Univariate analysis of factors involved in catheter-related complications  

Increased age (≤17, 18～44, 45~59, ≥60; OR=0.427, 95%CI: 0.242～0.631, P=0.041), diabetes (non-

diabetes vs diabetes; OR=0.416, 95%CI: 0.262～0.826, P<0.01), below primary school education 

level (below primary school vs university; OR=2.405, 95%CI: 1.373～4.214, P=0.002), rural registered 

residence (urban vs rural; OR=0.250, 95%CI: 0.157～0.398, P<0.01), lack of a nephropathy visit 

before dialysis treatment (yes vs no; OR=0.110, 95%CI: 0.064～0.189, P<0.01), lack of pre-

established permanent vascular access (yes vs no; OR=0.242, 95%CI: 0.154～0.381, P<0.01)，not 

taking oral drugs to prevent catheter thrombus (yes vs no; OR=0.218, 95%CI: 0.125～0.379, P<0.01), 

low serum albumin level (＞40 g/L, 35~40 g/L,＜35g/L；OR=0.400, 95%CI: 0.300～0.534, P<0.01) 

and high serum ferritin level (<100ng/ml, 100~800ng/ml, >800ng/ml; OR=1.857, 95%CI: 1.375～

2.508, P<0.01) were associated with catheter infection (Table 2).  

A rural registered residence (urban vs rural; OR=0.218, 95%CI: 0.137～0.345, P<0.01), lack of 

medical insurance (new rural cooperative medical system vs medical insurance; OR=3.762, 95%CI: 

0.517～6.319, P=0.047; self-paying vs medical insurance; OR=6.412, 95%CI: 3.309～12.076, 

P=0.017), lack of a nephropathy visit before dialysis treatment (yes vs no; OR=0.056, 95%CI: 0.033～

0.097, P<0.01), lack of pre-established permanent vascular access (yes vs no; OR=0.114, 95%CI: 

0.063～0.208, P<0.01), NTHC catheter type (NTHCs vs TVCs; OR=1.793, 95%CI: 1.510～2.231, 

P=0.031), left-side catheter position (right vs left; OR=0.067, 95%CI: 0.034～0.130, P<0.01), lack of 

imaging examination after catheter implantation (no vs yes; OR=2.827, 95%CI: 1.804～4.430, 

P<0.01), femoral vein catheter puncturing approach vessel (internal jugular venous vs femoral vein; 

OR=0.126, 95%CI: 0.044～0.361, P<0.01; external jugular vein vs femoral vein; OR=0.06, 95%CI: 

0.017～0.216, P<0.01; subclavian vein vs femoral vein; OR=0.094, 95%CI: 0.027～0.332, P<0.01), 

not taking oral drugs to prevent catheter thrombus (yes vs no; OR=0.100, 95%CI: 0.059～0.168, 

P<0.01) and lower hemoglobin level (<60g/L, 60~90g/L, >90g/L; OR=1.421, 95%CI: 1.318～1.558, 

P<0.01) were associated with catheter dysfunction (Table 2).  

Diabetes (non-diabetes vs diabetes; OR=0.692, 95%CI: 0.148～0.871, P<0.01), lack of a 

nephropathy visit before dialysis treatment (yes vs no; OR=0.249, 95%CI: 0.148～0.420, P<0.01), 

lack of pre-established permanent vascular access (yes vs no; OR=0.225, 95%CI: 0.140～0.362, 

P<0.01), left-side catheter position (right vs left; OR=0.325, 95%CI: 0.204～0.516, P<0.01), increased 

number of indwelling (≥3, 2, 1; OR=2.471, 95%CI: 1.818～3.360, P<0.01) and not taking oral drugs to 

prevent catheter thrombus (yes vs no; OR=0.189, 95%CI: 0.089～0.362, P<0.01) were associated 

with central vein stenosis (Table 2).  

 

The multivariate section of the results has been rewritten and is much more understandable and 

written in a very easy to read and easy to understand style.  

Response: Thank you we are glad this section has improved.  

 

2) There is a large unexplained empty space on page 16.  

Response: We are sorry about this a page break had been included during the editing process. This 

has now been removed.  

 

 

3) The conclusion is still too long. After going through the many factors individually in the results, the 
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authors then go through each of the factors again in the discussion. This is far too long. The 

discussion should focus on the highlighted and important findings and compare them to the literature. 

It is not a place to regurgitate ALL of the results. Finally, the authors at the end say "the healthcare 

administration should develop policies...". I believe this is an opportunity for the authors to suggest a 

few changes in policy that they feel will improve outcomes based on their study. Your discussion 

should dedicate a few sentences at the end on what you would suggest changing. After all, after 

completing this substantial study, you are the experts and the ones best able to provide what needs to 

be changed, not necessarily some administrators who will read your work.  

Response: Thank you for these suggestions we have tried to shorten the discussion again and have 

removed the summary of all the multivariate results, which are a large part of it. We have also added 

the following suggestions: “These results suggest that healthcare policies for patients with CKD 

should be modified for example we suggest the following points: 1. Arrange for a nephrosis specialist 

to interview the early stage CKD patient periodically, and educate the patient about hemodialysis and 

vascular access; 2. Formulate strict early referral procedure, to avoid delayed diagnosis and 

treatment of end stage renal disease (ESRD) due to lack of expertise of GPs; 3. Health administrative 

departments should evaluate the quality of hemodialysis based on the ratio of patients with catheter in 

their hemodialysis centers; 4. Hemodialysis centers should set up a vascular access team which 

consists of a nephrosis specialist, hemodialysis experts, hemodialysis nurse specialist, vascular 

surgeon, interventional therapy doctor, and caretaker to better maintain the lifeblood of the 

maintenance hemodialysis (MHD) patient.” We have also modified the conclusion to include “the 

healthcare administration should develop policies to assess patients early, ideally prior to the 

requirement for dialysis, to allow preparation in advance to establish permanent vascular access as 

soon as possible”. 

 

VERSION 3 – REVIEW 

REVIEWER Eugene Kim, MD 
University of Southern California Keck School of Medicine  
Los Angeles, California, USA 

REVIEW RETURNED 14-Sep-2015 

 

GENERAL COMMENTS The reviewer completed the checklist but made no further 
comments. 
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