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A B S T R A C T   

Background: There is currently a controversy for the optimal vascular access option in the elderly, regarding their 
multiple comorbidities and life expectancies. Our study aimed to compare the survival of tunneled cuff venous 
catheter (CVC) and arteriovenous access (AV access) in elderly patients. 
Methods: A retrospective cohort study was performed by electronic medical record review. All hemodialysis 
patients aged 65 years and over who firstly initiated dialysis from January 1, 2012 to December 31, 2016 at 
Siriraj hospital, Thailand, were included. The primary outcomes are to compare a 2-year period of survival 
between CVC and AV access in terms of abandonment, death, and combined outcome. Propensity score covariate 
and Charlson Comorbidity Score (CCI) were used for multivariable analysis adjustment. 
Results: A total of 359 patients were included; 216 (60.2%) patients had initiated hemodialysis via CVC while the 
rest used AV access. The patients’ average ages were 76.7 ± 7.0 and 74.0 ± 5.8 years (p-value<0.001) in the CVC 
and AV access group, respectively. The 2-year mortality rates of CVC and AV access groups were 24.1% and 
15.4%, respectively (p-value = 0.038). Multivariable analyses showed that the adjusted hazard ratio (aHR) of 
combined endpoints, i.e., vascular access abandonment and death, was statistically different only in the CCI- 
adjusted model (aHR = 0.68, 95% CI: 0.46–0.99). Mortality from infection cause was more common in the 
CVC group than the AV access group. 
Conclusion: CVC access maybe considers an alternative option for frail elderly patients. However, the patient 
selection is a crucial issue, given higher infection-related mortality in patients using CVC.   

1. Background 

Recently, the prevalence and incidence of renal replacement therapy 
in the aging population have been increasing. The guidelines recom-
mended arteriovenous (AV) access, especially arteriovenous fistula 
(AVF), as the preferred long-term vascular access for dialysis patients 
regarding longer patency, fewer access-related complications, and the 
lowest mortality [1–9]. However, there are many barriers to promoting 
AVF in the elderly, including multiple comorbidities and atherosclerotic 
diseases that may affect AVF maturation and patency. Previous studies 
demonstrated a high rate of primary failure of AVF in elderly patients 

[10]. Moreover, approximately 70% of elderly patients aged over 80 
years died before the AVF maturation [11]. Nevertheless, another 
finding depicted the advantages of the tunneled cuff venous catheter 
(CVC) in elderly patients, mostly in low cardiac reserve patients [11,12]. 
However, data on clinical outcomes and vascular access patency in 
elderly patients is still lacking. 

Our study aimed to compare the survival of two vascular access types 
for elderly hemodialysis patients. 
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2. Materials and methods 

A retrospective cohort study was performed by electronic medical 
record review. All hemodialysis patients aged 65 years and over at Sir-
iraj hospital, Thailand, who firstly initiated dialysis from January 1, 
2012 to December 31, 2016 were included. The primary outcomes are to 
compare the two years of survival between CVC and AV access in terms 
of abandonment from both thrombosis and infection, death, and com-
bined outcome of vascular access abandonment and death. The vascular 
access abandonment was defined by no longer using available, and 
catheter abandonment was determined by the date of placement until 
removal or intervening manipulation according to the standard defini-
tion guideline in the society for vascular surgery on an intention-to-treat 
basis [13]. 

Censored dates comprised the dates of kidney transplantation, 
transferring to peritoneal dialysis, or loss-to-follow up. All patients in 
this study were followed for two years. The study was approved by 
Ethics committees and institutional review boards Siriraj Hospital Ethic 
number 907/2561 (EC1). The study was registered at researchregistry. 
com via a unique identifying number (UIN)- researchregistry5763. 
The work has been reported in line with the STROCSS criteria [14]. 

The types of initial vascular access for HD were classified into tunnel- 
cuffed CVC and AV access, including AVF and arteriovenous graft 
(AVG). The baseline demographic and clinical data were collected and 
analyzed. The studied outcomes were the hazard ratios of three end-
points (abandonment, death, and combined). The starting point was the 
first dialysis date using each access type. 

3. Statistical analysis 

The comparison of baseline demographic and clinical characteristics 
between the tunnel-cuffed central venous catheter group and arterio-
venous hemodialysis access group was analyzed using the independent t- 
test for continuous variables and Fisher’s exact test for categorical var-
iables. The patients’ propensity scores of the patients were generated by 
multivariable logistic regression analysis of the factors related to the 
selection bias of the compared groups (age, diabetes, myocardial 
infarction, heart failure, and cancer). Continuous variables with normal 
distribution were presented as mean (standard deviation, SD), while 
categorical variables were revealed as frequencies (percentage, %). The 
study’s endpoints were illustrated between vascular accessed types 
using Kaplan-Meier curves, and Cox’s proportional hazard regression 
assessed the differences. Both univariable and multivariable regression 
was done. The multivariable regression models composed of CCI- 
adjusted and propensity score-adjusted models. Statistical analysis was 
performed using Stata Statistical Software: Release 15 (StataCorp, Col-
lege Station, TX, USA). 

4. Results 

A total of 359 hemodialysis vascular accesses were created in elderly 
patients with end-stage renal disease (ESRD). Two hundred and sixteen 
patients have initiated hemodialysis via CVC (60.2%), while one hun-
dred and forty-three patients used AV access (39.8%). The patients’ 
average ages were 76.7 ± 7.0 years and 74.0 ± 5.8 years (p-value <
0.001) in the CVC and AV access group, respectively. There was a 
significantly higher male proportion in the AV access-group compared 
with the CVC group (53.9% vs. 39.6%, respectively; p-value = 0.009). 
The baseline patient characteristics were depicted in Table 1. About 69% 
in the CVCs group and 66% in the AV access group had diabetes. Patients 
using CVC had a higher percentage of myocardial infarction (74.9% vs. 
35.0%) and significantly higher Charlson comorbidity index (10.6 ± 2.4 
vs. 9.2 ± 2.0) than the AV access group. The number of peripheral 
arterial disease and cerebrovascular disease was similar among the two 
groups. The propensity scores were statistically different between CVC 
and the AV access group (0.37 ± 0.12 vs. 0.44 ± 0.12, p-value < 0.001). 

Clopidogrel was prescribed more common in the CVC group (15.7% vs. 
7.0%). 

Table 2 illustrated 2-year mortality rate were observed more in CVC 
group than AV access group (24.1% vs. 15.4%, p-value = 0.038). 
Moreover, the combined endpoint (i.e., mortality and abandonment) 
were revealed significantly higher in CVC groups. However, the 2-year 
abandonment rate alone did not differ, as shown in Kaplan-Meier 
curves (Figs. 1–3). Cox proportional hazard regression analysis 
demonstrated that hazard ratio (HR) of 2-year mortality rates and 
combined endpoint were significantly lower in AV access group, 
compared with CVC group in univariable analysis (mortality HR: 0.59, 
95%CI: 0.36–0.97 and combined endpoint HR: 0.65, 95%CI: 0.45–0.94). 
Unfortunately, in the multivariable analyses, the aHR of combined 
endpoints was statistically different only in the CCI-adjusted model 
(aHR: 0.68, 95%CI: 0.46–0.99) (Table 3). 

Compared with the AV access group, infection-related abandonment 
was higher in the CVC group (32.4% vs. 15.8%). However, abandon-
ment from thrombosis was higher in the AV access group than the CVC 
group (84.2% vs. 67.6%). 

Mortality from any infection cause was more common in the CVC 
group than the AV access group (46.2% vs. 32.8%). The non-infectious 
related mortality cause in both groups included cardiovascular disease 
(20.3%), cancer (8.1%), and others (29.7%). 

5. Discussion 

According to the recommended guidelines for hemodialysis vascular 

Table 1 
Baseline characteristic.  

Vascular access, n (%) Overall CVCs AV access p-value 

n = 359 n = 216 
(60.2) 

n = 143 
(39.8) 

Age (years) 75.6 ± 6.7 76.7 ± 7.0 74.0 ± 5.8 <0.001 
BMI (kg/m2) 22.9 ± 4.2 22.7 ± 4.4 23.1 ± 4.0 0.43 
Male 162 

(45.1%) 
85 (39.6%) 77 (53.9%) 0.009 

Diabetes 245 
(68.3%) 

150 (69.4%) 95 (66.4%) 0.564 

Hyperlipidemia 285 
(79.4%) 

179 (82.9%) 106 (74.1%) 0.047 

Myocardial infarction 147 (41%) 97 (74.9%) 50 (35%) 0.063 
Heart failure 59 (16.4%) 43 (19.9%) 16 (11.2%) 0.03 
Peripheral arterial 

disease 
56 (15.6%) 34 (15.7%) 22 (15.4%) 0.9 

Cerebrovascular disease 65 
(18.11%) 

45 (20.8%) 20 (14.0%) 0.123 

Smoking 85 (23.7%) 52 (24.1%) 33 (23.1%) 0.9 
Hemoglobin (g/dL) 10.1 ± 1.6 10 ± 1.6 10.3 ± 1.5 0.0692 
Propensity score 0.40 ±

0.10 
0.37 ± 0.12 0.44 ± 0.12 <0.001 

Charlson comorbidity 
index 

10.0 ± 2.4 10.6 ± 2.4 9.2 ± 2.0 <0.001 

Aspirin 183 (51%) 107 (49.5%) 76 (53.2%) 0.519 
Clopidogrel 44 (12.3%) 34 (15.7%) 10 (7%) 0.014 
Vitamin K antagonists 30 (8.4%) 22 (10.2%) 8 (5.6%) 0.172 

AbbreviationCVCs; Tunnel-cuffed central venous catheters, AV access; arterio-
venous access, BMI; Body-mass index. 

Table 2 
2-year mortality and 2 year abandonment.  

Vascular access, n (%) CVCs AV access p-value 

n = 216 n = 143  

2-year mortality rate 52 (24.1%) 22 (15.4%) 0.038 
2-year abandonment 37 (17.1%) 19 (13.3%) 0.25 
Combined 89 (41.2%) 41 (28.7%) 0.02 

AbbreviationCVCs; Tunnel-cuffed central venous catheters, AV access; arterio-
venous access. 
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access, AV fistula is still the best vascular access for the patients, and the 
fistula first initiative policy was adopted in practice worldwide [2]. The 
vascular access is the lifeline and Achilles heel in clinical practice, 

especially in maturation and patency aspect. There are several factors 
affected by AVF maturation, including vascular anatomy and uremic 
vasculopathy [15]. We were considering a meaningful increase in the 
prevalence of end-stage renal disease in elderly people. Therefore, the 
optimal option of hemodialysis vascular access for these patients re-
quires appropriate strategies concerning comorbidities such as frailty, 
geriatric syndrome, and life expectancy [16]. The previous studies 
demonstrated high mortality rates in elderly hemodialysis patients using 
CVC compared with AVF and AVG [11–13,17–21]. Our study’s mortality 
rate was 12.9 per 100 person-year, which was similar to Rivara et al. 
[22]; this reflected the standard of care in our center. 

Although United States Renal Data System (USRDS) data revealed 
the advantages in pre-emptive AV fistula in elderly who had a life ex-
pectancy over four months [23], there is limited data for catheter sur-
vival and complications in the elderly patient who could not be provided 
AV access. Thus, our study aimed to define the CVCs survival compared 
with permanent AV access in elderly patients. Our study, results from 
univariable analyses showed that patients in AV groups had significantly 
better survival and combined endpoints than patients in the CVC group. 
However, after the CCI and propensity score adjustment, all outcomes 
were indifferent, except the combined outcomes in the CCI-adjusted 
model still reached a significant level. Since high CCI (10.0 ± 2.4) was 
observed in our patients, CVC can be an alternative modality for frail 
elderly patients. A recent study by Jee Ko et al. demonstrated compa-
rable mortality outcomes between CVC and AVF using patients over 80 
years old [24]. Accordingly, our patient’s mean age was around 75 years 
old, and we hypothesized that CVC might not be inferior to AV access in 
extreme-age hemodialysis patients. Nonetheless, infection is still an 
issue in patients using CVC, as shown in higher infection-related mor-
tality and abandonment. We observed that the CVC group patients had 
lower serum albumin than the patients in the AV access group (mean 
serum albumin 3.1 ± 0.55 g/dL and 4.4 ± 0.85 g/dL for the CVC group 
and the AV access group, respectively) (data not shown). Therefore, 
malnutrition may be explained for a higher infection rate in the CVC 
groups. Similarly, a previous study reported that low serum albumin 
increased risk of septicemia in hemodialysis patients [25]. 

Consequently, appropriate patient selection is a crucial point for 
dialysis access consideration in elderly patients. 

The present study’ strengths were adequate sample size and follow- 
up duration, which provides enough power to detect the difference be-
tween the two groups. Furthermore, none of the patients lost to follow 
up during the study period. Additionally, the comparison groups cared 
under the same standard practice in a single hemodialysis unit. 

Unfortunately, there were a few limitations to our study. Firstly, the 
retrospective nature of the study led to selection bias. We, therefore, 
adjusted the outcomes by CCI and propensity score to minimize this 
disadvantage. Secondly, we did not examine our patients’ dialysis ade-
quacy and quality of life, which were the general vital issues that should 
be considered in dialysis patient care. Further prospective studies, which 
include holistic aspects, should be performed to evaluate the optimal 
vascular access in elderly hemodialysis patients. 

6. Conclusion 

CVC may be an alternative modality for frail elderly patients in 
resource-limited settings. However, the appropriate patient selection is a 
crucial issue, given higher infection-related mortality in patients using 
CVC. 
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