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ABBREVIATIONS:  

AVF: arteriovenous fistula  

ESRD: end stage renal disease 

HD: hemodialysis 

PVA: programmed vascular access 

RTx: renal transplant 

UPVA: nonprogrammed vascular access 

VA: vascular access 
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ABSTRACT 

Background: In incident hemodialysis (HD) patients the use of catheters is associated 

with a worse prognosis when compared to those with an arteriovenous fistula (AVF), 

but the role of vascular access (VA) type in the morbidity and mortality of patients 

returning to HD with a failing renal allograft is unknown. We aimed to determine the 

associations between the type of vascular access and mortality in this population. 

Methods: This was a retrospective observational cohort study of 138 patients who 

initiated dialysis after kidney transplant failure between 1995 and 2014. We recorded 

access type, laboratory values at entry, stratified patients per risk and determined the 

effect on mortality of programmed vascular access (PVA), (AVF or PTFE graft) and 

nonprogrammed vascular access (UPVA), (tunneled or nontunneled catheters) at the 

initiation of HD. Results: 85 (61.6 %) and 53 (38.4 %) patients initiated therapy with 

PVA and UPVA, respectively. Overall mortality was 14.6 % at 1 year. Patients using 

catheters had greater mortality than those with a PVA (Log Rank p value <0.0001). At 

24 months 7 patients died in PVA group vs. 22 in UPVA group. Multivariate Cox 

analysis showed that initiation of HD with a catheter (hazard ratio (HR), 5.90; 95 %, 

confidence interval (CI) 2.83 to 12.31) was independently associated with greater 

mortality after adjusting for confounders. Conclusion: Nonprogrammed vascular access 

with a catheter predicted all cause mortality among patients with transplant failure 

reentering HD.   
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INTRODUCTION 

Renal transplantation is the treatment of choice in end stage renal disease 

(ESRD)
1
.  However, despite a significant improvement in short and long term graft 

survival, related in part to the currently available immunosuppressive agents
2
, over 30% 

of renal transplant recipients return to dialysis within the 1st 5 years. Moreover, patients 

with graft failure have become a growing proportion of incident and prevalent dialysis 

patients worldwide
3
. The rate of patients returning to HD after renal graft failure is 

approximately 12% per year in our dialysis units.   

 

There is increasing evidence that late nephrological referral of ESRD patients is 

associated with increased morbidity and mortality when compared to an early referral 

and current data suggest that between 20 and 57% of patients in Europe and the US are 

not referred to the nephrologist on time 
4-11

. A possible reason for these results is that 

early referral patients are started on dialysis with a functioning vascular access 

fashioned weeks before, after careful planning
12

. At the same time in incident 

hemodialysis (HD) patients the use of catheters, whether tunneled or not, is associated 

with a worse prognosis when compared to an arteriovenous fistula (AVF)
12

. 

 

The clear majority of renal transplant patients worldwide are managed by 

nephrologists and hence are part of an early referral group. Hence, the relative role of 

vascular access (VA) type in the morbidity and mortality of this population can be 

dissected out from other prognostic factors.  Therefore, our objective was to determine 

whether there is a relationship between the type of vascular access and mortality in 

patients returning to HD after allograft failure.  
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MATERIALS AND METHODS 

Study design      

We carried out a retrospective, observational, cohort study of individuals 

returning to HD with a failing renal transplant (RTx) per the type of VA at the time of 

initiation of HD.  The study had approval by our institutional IRB.  

 

Patients  

We collected data in 138 patients who started HD with a failing RTx at our 

center between January 1995 and December 2014. All patients were followed by 

nephrologists at our center where we perform renal transplants as well as we run a 

chronic dialysis clinic, therefore they belong to an early referral group. We excluded 

patients who did not complete 1 month of dialysis treatment and those entered in our 

Continuous Ambulatory Peritoneal Dialysis (CAPD) program. All patients were placed 

on a thrice weekly regimen, using polysulfone dialysers, a bicarbonate dialysis bath, 

controlled ultrafiltration and with a target equilibrated KT/V above 1.2.  

 

Transplant related data 

61 Sixty-one patients (44.2%) received a kidney from a living donor and 55.8% 

from a deceased donor. 34.3 % received induction with polyclonal antibodies 

(Thymoglobulin), and 86.2 % were immunosuppressed with a Calcineurin inhibitor-

based (cyclosporine or tacrolimus) triple therapy regimen. 67.4 % presented at least 1 

episode of acute rejection and 95/138 (68. 8 %) patients lost their kidney to biopsy 

demonstrated chronic allograft nephropathy (CAN). 
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Group assignment 

The study population was divided into 2 groups per the type of VA at the 

initiation of HD.  The programmed vascular access (PVA) group included all patients 

with either an AVF or a polytetrafluorethylene graft (PTFE graft). The unprogrammed 

VA (UPVA) included those patients started on dialysis using a dual lumen temporary 

catheter either tunneled (silicone dual lumen PermCath from Quinton or Tesio from 

Medcomp) or nontunneled (polyurethane catheters from Quinton, Arrow or 

Medcomp) The decision on the type of the VA at entry was made by the attending 

nephrologist.   

 

Data collection 

We collected demographic data (age, gender, VA at initiation of HD, original 

cause of CKD in the native kidneys, time on HD before the transplant, type of donor, 

graft survival, time on HD after the RTx) and relevant laboratory data just before 

starting dialysis (creatinine, estimated glomerular filtration rate (eGFR) by MDRD 

formula, hemoglobin, serum albumin, intact parathyroid hormone (iPTH), calcium-

phosphate product, hepatitis B and C status). At the start of HD the risk of death was 

stratified into 3 categories using Khan’s co-morbidity index which has been previously 

validated for HD populations and is based on age, presence or absence of diabetes 

mellitus (DM) and organ-specific diseases
13

. The low risk group includes patients less 

than 70 years old, without DM or co-morbidities. The moderate risk group includes 

patients between 70 and 80 years of age or patients with DM or those with significant 

cardiovascular conditions. The high-risk group includes patients over 80 years of age, or 

above 70 but with DM or less than 70 with DM and significant cardiovascular disease 

or involvement of 2 or more organs or cancer (excluding nonmelanoma skin cancer). 
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The initiation of HD therapy was considered the beginning of treatment. Patients 

were recruited until 31/12/2104. The study was closed at the end of the observation 

period which lasted until 31/12/2016. Patients were censored if and when they received 

a new transplant, were switched to CAPD or were lost to follow up. Death from any 

cause was considered the main endpoint.  

 

Statistical analysis 

Continuous variables were compared using a t test and categorical variables 

using a Chi Square test. Nonparametric variables were compared using the Mann-

Whitney test. The Kaplan-Meier method was used to compare the survival curves of the 

2 groups and the Log Rank test to determine their differences. 

 

In the univariate analysis, we included age, gender, time on HD before the RTx, 

type of donor, immunosuppression treatment, graft survival, time on HD after transplant 

failure, type of VA at the start of HD, laboratory data, hepatitis B and C status, and 

Khan Risk index.  All variables found to be statistically significant (p value <0.05) were 

included in 2 Cox multivariate models. In Model 1 all potential predictors were 

included: age, DM, Time on HD before Tx, Induction with thymoglobulin and anti-IL2, 

Hb, donor type and VA type at dialysis initiation, Model 2 included Time on HD before 

Tx, Hb, induction, donor type, VA type at dialysis initiation and Khan’s index but did 

not include age and diabetes, given that they are part of Khan’s index itself. In none of 

the 2 models we included variables that did not predict mortality in the univariate model 

such as, serum creatinine, serum albumin, iPTH and Calcium-Phosphate product. 

Associations with a p value < 0.05 were considered statistically significant. All results 

were expressed as mean, median, interquartile range (IQR) and standard deviation (SD) 
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as appropriate. Statistical analysis was performed using SPSS 10.0 for Windows (SPSS 

Inc, Chicago, IL.). 

 

RESULTS 

Clinical and demographic data 

Data are shown in table 1. Of the 138 patients, 85 subjects (61.6 %) began HD 

with a PVA, of which 37 (43 %) was preexisting access from before the transplant, the 

remaining 53 (38.4 %) began HD with a UPVA. 

 

  At the time of dialysis initiation all patients were on steroids as part of their 

maintenance immunosuppression associated with Tacrolimus and Micophenolic Acid in 

54 (39.1 %), Cyclosporine and Azathioprine in 38 (27.5 %), Cyclosporine and 

Micophenolic Acid in 11 (8 %), Azathioprine alone 15 (10.9 %), Micophenolic Acid 

alone in 9 (6.5%) and Sirolimus and Micophenolic Acid in 11 (8 %). There were no 

significant differences between groups on this regard. Calcineurin inhibitors were 

stopped at dialysis initiation, the rest of immunosuppression was tapered over a 3 

months’ period.  

 

Fifty-six patients died during follow up (40.6%) and 32 (23.2%) were 

retransplanted. The survival rates for the total cohort at 12, 24 and 48 months were 85.4 

%, 78.5 % and 71 % respectively. 

 

We observed a statistically significant increase in mortality in the UPVA group 

and this difference was more pronounced during the 1st and 2nd year of follow-up. In 

these 2 years 7 patients died in the PVA group vs 22 in the UPVA group (Figure 1). In 
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the PVA group there were 4.5 deaths per 100 patient’s years at risk versus 18 deaths per 

100 patient’s years at risk in UPVA group.  In the PVA group there were no differences 

in mortality whether the VA was preexisting before transplantation or performed before 

dialysis initiation.   Overall survival was significantly better in the AVP group (log 

Rank Test 31.9 p<0.0001. The same association was observed adjusting the data for the 

Khan index (Figure 2). Likewise, Table 2 depicts the mortality observed in the different 

Khan Index staging categories according to the type of VA. Mortality was higher in 

patients with UPVA with a high Khan index at 12 and 24 months. 

 

Causes of death 

Cardiovascular causes were the most frequent, including sudden death in 36.4 

%, infectious causes (27.3 %), neoplasms (12.7 %) and undetermined (12.7 %). Of the 

15 (27.3 %) patients who died from infectious diseases, 12 belonged to the UPVA and 3 

to the PVA group. This difference was not statistically significant, perhaps due to small 

number of patients.  No other differences in the causes of death were evident when 

comparing the PVA vs UPVA. We also found no differences when we analyzed causes 

of death at 12 and 24 months (Table 3) 

 

Univariate Analysis 

In the univariate analysis (Table 4), age, (HR: 1.069 IC 95%: 1.04-1.09), DM 

(HR: 2.290 IC 95 %: 1.14-6.33), Time on HD before Tx (HR: 1.007 IC 95 %:1.00-

1.01),  donor type (living donor was considered the reference group) (HR: 5.377 IC 

95%: 2.66-10.83), Induction with thymoglobulin and anti-IL2 (HR: 2.134 IC 95 %: 

1.19-3.81), Hb (HR: 1.174 IC 95 % 1.03-1.33), VA at start of HD (PVA was the 

reference group) (HR: 4.587 IC 95 %: 2.58-8.15), Khan’s index (moderate vs low risk) 
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(HR: 5.116 IC 95 %: 2.48-10.54) and (high vs low risk) (HR:12.270 IC 95 %: 5.99-

25.13) showed a strong association with death.  

 

Cox multivariate analysis 

All the variables that showed significance in the univariate analysis were 

included in multivariate analysis. Results of the 2 multivariate models developed are 

described in table 5. In summary, in Model 1 we observed that age: HR: 1.050 (1.02-

1.08) P < 0.001, and vascular access type: HR: 4.261 (2.24-8.00) P < 0.0001 were 

strongly associated with mortality. Using this 2nd Model vascular access type HR: 

5.904 (2.83-12.31) P < 0.0001 continued to be strongly associated with death despite 

having been adjusted for Khan’s index.  

 

DISCUSSION 

Our data indicates that subjects with a failing renal transplant, followed up by 

nephrologists (early referral) and reentering hemodialysis with a nonprogrammed 

vascular access show significantly greater mortality than those with a vascular access 

despite adjusting for Khan’s risk index and that most of the increased mortality is 

observed in the 1st 2 years of follow up.  

 

At present, there is a worldwide increase in the number of patients with failing 

renal grafts entering renal replacement programs and it is thus appropriate to consider 

the clinical status of these patients when they reenter HD programs
14

. In our study, we 

observed that some of the analyzed variables such as the eGFR 10 ml/min, the 

Hemoglobin 9.2 g/dl and the serum albumin-3.6 g/L, fell below the recommended 

DOQI guidelines, although they were like the values reported by Arias et al, in their 
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study patients with CAN were restarted on dialysis with a Creatinine Clearance of 9 

ml/min and a Hb of 8.9 g/dl
14

. Also, these variables were not significantly different 

between groups and renal function was similar at the beginning of replacement therapy 

which excludes early versus late dialysis initiation as an explanation of our results. 

 

Our overall mortality rate was 14.6 % at 1 year, lower than that reported for the 

general incident dialysis population by the Argentine Registry of Chronic Dialysis 

patients for the year 2007 (17.55%)
15

, even though previous studies suggest that patients 

with failing grafts have an increased mortality compared to the general HD population.  

For example, Gill et al, determined the number of deaths between 1995 and 2003 in a 

single group of patients that were initially on dialysis and placed on the transplant 

waiting list, underwent renal transplantation and then reentered hemodialysis due to a 

failing graft. They observed that the lowest mortality rate was observed during the 

period with a functioning graft and the highest after reentering dialysis (17.9/100 

patients/year; CI 95 % 15.7-20.3). They also observed that diabetic and older patients 

were at increased risk at all times
16

. Likewise, Rao et al, analyzed
17

 the death rate of 174 

436 patients included in the Scientific Registry of Transplant Recipients database and 

compared those reentering dialysis with a failing graft with the group on the transplant 

waiting list for the 1st transplant during the period between 1995 and 2004 and the risk 

of death from any cause was 78 % higher in the group with the failing graft. 

 

In our cohort and in agreement with other studies the main causes of death were 

cardiovascular (36.4 %) and infectious (27.3 %).  Patients with UPVA had more 

infections than those with PVA. Although this difference did not reach statistical 

significance (probably due to a low number of patients), we hypothesized that this could 
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be an explanation for the survival difference observed between the groups. Gill et al, 

data
18

 based on the analysis of 4741 patients with a failing graft showed that 

cardiovascular causes were responsible for 36% of deaths followed by infections (17%). 

In a Cox regression analysis of their data they found that older age, female gender, 

white race, diabetes as a cause of ESRD, congestive heart failure, peripheral vascular 

disease, illegal drug use, tobacco smoking and a high GFR at the start of HD were 

predictors of death from any cause. Kaplan et al, looked at the risk factors for death 

after a failed renal transplant in 78 564 patients taken from the USRDS database. Their 

data showed that the death rate was 3 times higher than that observed in patients with a 

functioning graft (94.2 vs 28.1 patients/year); that the adjusted annual cardiovascular 

death rate was 7 times higher after graft loss when compared with cardiovascular deaths 

with a functioning transplant (43.1 vs 6.9 per 100 patients/year); and that the death rate 

due to infectious causes was 4 times higher after restarting HD when compared with 

individuals with a functioning graft (16.3 vs 3.7 per 100 patients/year)
19

. 

 

We further show that patients using catheters have a greater mortality risk than 

those with a programmed vascular access. (Log Rank p value<0.0001). Previous studies 

in incident HD patients showed that catheter use is associated with an increased rate of 

death from any cause, but none of these looked specifically at the population restarting 

dialysis after a failed renal graft.  

 

Lorenzo et al, reported that in 538 patients a nonprogrammed initiation of 

dialysis (late referral) and the use of temporary catheters were independently associated 

with greater mortality, especially during the 1st year
12

. Similarly, Pastan et al, showed 

that in a population of 7497 patients the use of a catheter whether tunneled or not was 
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associated with greater all cause mortality when compared with an AV fistula (OR 1.4, 

CI 1.1-1.9) or a PTFE graft (OR 1.3, CI 1.1-1.6)
20

.  This increased mortality was seen at 

the initiation of dialysis as well as in the long term follow up
21

. In our study 53 (38.4 %) 

patients entered dialysis with a catheter of which 18 (34 %) were switched to a AV 

fistula over time.  This could explain the increased adjusted early mortality of this group 

that is not seen in the long term follow up. 

 

These studies also showed that incident patients starting HD in a programmed 

way had higher hematocrit and serum albumin values whereas we could not establish 

any difference in hemoglobin, serum albumin, calcium-phosphate product and 

creatinine values between the 2 groups. 

 

Several investigators have observed that early referral to a nephrologist is 

advantageous for patient survival
4-12

. Patients with a failing graft, by definition an early 

referral group, should show low mortality rates even with the use of a catheter but this 

was not the case in our study. In agreement with other study
18

 we did not find that use 

of polyclonal antibodies, acute rejection, or transplant survival had an impact on all 

cause mortality. On the other hand, in univariate and multivariate analyses (model 2), 

we found that a deceased donor source was independently associated with greater 

mortality (p<0.0001, OR 5.90, CI 2.8-12.3). In a literature search of English language 

journals we could not find a similar result. A plausible hypothesis for this finding is that 

patients receiving a living donor kidney spend a shorter time on dialysis before the 

transplant, receive less immunosuppression and are retransplanted sooner after their 

graft fails. 
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Limitations 

Our study has some limitations including the retrospective design, relatively 

small sample size and the fact that we were not able to study whether the number of 

admissions to our hospital were different between the 2 groups. Lastly, we found that 

many patients that were restarted on HD using a catheter had a high (38.5%) or an 

intermediate (17.3 %) value for Khan’s co-morbidity index, which might indicate that 

patients in this group were somehow sicker and for this reason were selected for 

catheter placement based on the a priori assumption that they would have a short 

survival. Nevertheless, after adjusting for Khan’s index in model 2, vascular access type 

continued to be strongly associated with death. 

 

Likewise, in a simpler analysis UPVA predicted increasing mortality for each     

category staging of the Khan index.  

 

Another limitation is that the evaluation of co-morbidity Khan index has been 

validated for incident HD patients and not for their subgroup of patients returning to HD 

after renal graft failure. 

 

Finally, the lack of a control group of failing native kidney patients appears as 

another limitation for our study. Nevertheless, studies in this population have shown 

similar results with patients entering dialysis with a catheter having the worst 

prognosis
12, 20-22.

 In our own nonpublished data, over 322 incidental hemodialysis 

patients, those who started early (MDRD> 7 ml/min) with a catheter had worse survival 

than those entering later (MDRD<7ml/min) with a fistula or AV graft 
23

.  
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Conclusions 

In this retrospective study patients entering our 2 institutional hemodialysis 

programs after a failed renal transplant using a catheter as opposed to a previously 

fashioned permanent access showed a greater all-cause mortality. 
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Figure 1. Kaplan-Meier plots of survival curves: the effect upon survival of vascular 

access type at the start of hemodialysis (PVA vs UPVA). 

 

Figure 2. Cox analysis plots for mortality adjusting for Khan Index. 
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Figure 2. 
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Table 1. Clinical and demographic data stratified according to the type of vascular 

access at the start of hemodialysis 

Variables All Patients 
n=138 

PVA 
n=85 

UPVA 
n=53 

p 

Age (y) 45 ± 13.4 43 ± 12.0 48 ± 15 < 0.02 
Sex Male % 68.8 73 61 0.2 

DM % 5.8 4.7 7.7 0.47 
Follow up (m) 49 (15-97) 68 (27-107) 17.8 (9-69) <0.0001 

Tx Survival (m) 90 (40-147) 91 (44-148) 90 (38-145) 0.57 
FU before Tx (m) 29 (14-63) 26 (14-60) 39 (14-68) 0.2 

Immunosuppression 
At start HD() 

 
 

   

Tacro/MPA% 39.1 41.8 34.6  
CSA/AZA% 27.5 32.6 19.3  
CSA/MPA% 8 5.8 11.5 0.226 
SRL/MPA% 8 5.8 11.5  

MPA% 6.5 4.7 9.6  
AZA% 10.9 9.3 13.5  

Creat (mg/dl) 6.0 ± 2.1 6.0 ± 1.8 6.1 ± 2.6 0.88 
eGFR (ml/min) 10 (8-13) 10 (8-13) 10 ( 7-12.5) 0.88 

Hb (g/dl) 9.2 ± 2.0 9.1 ± 2.0 9.2 ± 2.1 0.86 
Albumin (g/dl) 3.6 ± 0.5 3.6 ± 0.5 3.6 ± 0.6 0.75 

Ca x P 49.5  ± 16 49 ± 17 49 ± 16 0.90 
PTHi 277 (101-608) 242 (72-607) 366 (132-652) 0.16 

Hepatitis C 50.4 % 52.4 % 47.1 % 0.60 
Hepatitis B 9.6 % 6.0 % 15.4  % < 0.08 
Khan Index     
Low risk % 58.7 67.4 44.2  

<0.02 Medium risk % 22.3 22.1 17.3 
High risk % 21.0 10.5 38.5 

Donor Source (L) 44.2 % 50 % 34.6 % 0.17 
 

DM (diabetes mellitus), Tx (transplant), HD(hemodialysis), Tacro (Tacrolimus), MPA 

(Mycophenolic Acid), CSA (Cyclosporine), SRL (Sirolimus), AZA (Azathioprine), 

Creat (creatinine), eGFR (estimated glomerular filtration rate), Hb (hemoglobin), Ca x P 

(calcium-phosphate product), L (living donor). PTHi (intact parathormone) 

() All patients were on steroids 
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Table 2. Mortality rate and Khan index at 12 and 24 months in PVA and UPVA groups.  

Khan 
Index 

PVA 
Deaths/12 

months 
of FU 

UPVA 
Deaths/12 

months 
of FU 

p PVA 
Deaths/24 

months 
Of FU 

UPVA 
Deaths/24 
months of 

FU 

P 

Low 0 0  1 0  
Medium 2 4 <0.0001 5 6 < 0.0001 

High 1 13  1 16  
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Table 3. Causes of death at 12 and 24 months 

 

 PVA 

7 patients 

Cause of death UPVA 

22 patients 

Cause of 

death 

P 

 2  CV disease 4 CV disease  

12 months 1  Neoplasm 5 Infection  

   4 Neoplasm 0.56 

   1 Undetermined  

   3 Others  

 3 CV disease 2 CV disease  

24 months 1  Infection 2 Infection 0.47 

   1 Undetermined  
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Table 4. Univariate analysis 

Variable Chi-S DF HR: IC 95 % P 

Age 45.8 1 1.069:1.04-1.09 < 0.0001 

Sex 0.61 1 0.886: 0.65-1.28 0.436 

DM 5.56 1 2.690: 1.14-6.33 0.02 

Time on HD before Tx 9.47 1 1.007: 1.003-1.012 < 0.002 

Tx Survival 0.14 1 1.001:0.997-1.004 0.70 

Donor type 

(deceased vs living) 

26.9 1 5.377: 2.66-10.85 < 0.0001 

Induction 6.82 1 2.134: 1.19-3.81 < 0.01 

Immunosuppression at  

HD initiation 

1.12 1 0.923: 0.79-1.0 0.290 

Hepatitis C 2.02 1 0.671: 0.38-1.16 0.150 

Hepatitis B 0.38 1 2.034: 0.85-4.93 0.73 

eGFR 5.93 1 1.012: 0.93-1.09 0.763 

Hb 6.28 1 1.174:1.036-1.331 < 0.012 

Albumin 3.21 1 0.646: 0.40-1.04 0.073 

VA at Start of HD 
UPVA vs PVA 

31.8 1 4.587: 2.58-8.15 < 0.0001 

Khan’ Index 
Intermediate vs Low 

 

  5.116: 2.48-10.54 < 0.0001 

 
Khan’ Index 
High vs Low 

 

68.1 2  
12.270: 5.99-25.13 

 
< 0.0001 
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Chi-S (Chi-square), DF (Degree of freedom), DM (diabetes mellitus), HD 

(haemodialysis), Induction (thymoglobulin and anti-IL2), eGFR (estimated glomerular 

filtration rate), Hb (haemoglobin), VA (vascular access) 
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Table 5. Cox models to assess association with death 

Variable Model 1 () Model 2 () 
 

Age 
 

 
HR: 1.050 (1.02-1.08) 
       P  < 0.001 

 

Time on HD before Tx HR: 1.002(0.99-1.00) 
P 0.59 

HR: 0.997(0.99-1.00) 
P 0.42 

DM HR:0.626(0.20-1.88) 
P 0.40 

 

Induction HR: 1.739(0.86-3.48) 
P 0.11 

HR: 1.289(0.63-2.60) 
P 0.47 

 
Hb HR: 1.031(0.87-1.21) 

P 0.71 
HR: 1.064 (0.89-1.26) 

P 0.47 
Khan’ Index 

Intermediate vs Low 
 
 

High vs Low 
 

 
 

 
HR: 8.104 (3.56-18.40) 

P < 0.0001 
             
       HR:10.062 (4.39-23.0) 

P < 0.0001 
 

Type of donor 
Deceased vs Living 

 

 
HR: 0.432 (0.17-1.06) 
        P < 0.069 

 

 
HR: 5.443 (2.40-12.3) 

                P < 0.0001 
 

 
Vascular Access at Start of HD 

UPVA vs PVA 

 
HR: 4.261 (2.24-8.00) 

P < 0.0001 
 

 
HR: 5.904 (2.83-12.31) 

P < 0.0001 
 

 

HR (hazard ratio), HD (hemodialysis), DM (diabetes mellitus), Induction 

(Thymoglobulin and anti-IL 2), Hb (hemoglobin) 

 

() Chi-square: 78.2;  Degree of freedom: 7 

 

() Chi-square: 99.1;  Degree of freedom: 7 
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