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Abstract: Renal failure in hospitalized patients is associated with significant morbidity, mortality, and resource 

utilization, with up to 18% of patients experiencing this condition. Hemodialysis is widely used as a renal replacement 

therapy worldwide. However, the long-term maintenance of functional upper extremity vascular access remains 

challenging for healthcare providers. This study assessed the performance of tunneled catheters used for dialysis 

access. A total of 97 eligible patients were included from Bahria Town International Hospital Lahore, and their 

demographic data and the duration of hemodialysis were recorded. The lead investigator inserted a tunneled catheter 

in each patient for dialysis purposes. After a three-month follow-up period, patients were evaluated for catheter use 

during their subsequent appointments. Infection was diagnosed if patients were presented with redness, discomfort, 

or pus. The catheter condition was assessed, noting any signs of breakage, dislodgement, exposed cuff, fractures, or 

obstructions. Data was collected using a standardized Performa. The study population had an average age of 47.76 

± 16.317 years, with an average duration of dialysis of 6.87 ± 2.754 months. Male patients constituted 60.824%, while 

female patients accounted for 39.176% of the sample. Catheter placements were performed in the internal jugular 

vein in 79 (81.44%) individuals, the subclavian vein in 13 (13.40%), and the femoral vein in 5 (5.154%). Infection 

was observed in 16.49% of patients, while 83.505% remained infection-free. Catheter failure was identified in 5.154% 

of patients. However, no significant correlations were found between the occurrence of catheter failure and age group, 

gender, body mass index (BMI), dialysis duration, or catheter site. All the pre-values for these variables were greater 

than 0.05. Similarly, age group, gender, BMI, dialysis duration, and catheter site did not exhibit a statistically 

significant association with the presence of infection. Catheter failure in patients with chronic renal disease 

undergoing continuous hemodialysis was observed in 5.154% of cases, while infection occurred in 16.49%. Age 

group, gender, BMI, dialysis duration, and catheter location were not found to be significant effect modifiers. 
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Introduction  

 

Chronic kidney disease (CKD) is a significant global 

health concern, affecting millions of individuals 

worldwide. It is characterized by a progressive decline 

in kidney function, leading to the accumulation of 

waste products and fluid imbalances in the body 

(Mishra et al., 2022). Renal failure, a severe 

manifestation of CKD, often requires renal 

replacement therapies such as hemodialysis to sustain 

patient survival and improve quality of life (Kalantar-

Zadeh and Unruh, 2005). 

Hemodialysis, the most commonly used form of renal 

replacement therapy, involves the removal of waste 

products and excess fluids from the blood using an 

artificial filtration system (Amin et al., 2014). To 

facilitate hemodialysis, reliable vascular access is 

crucial for effective blood flow between the patient 

and the dialysis machine. While arteriovenous fistulas 

and grafts are preferred vascular access methods, 

tunneled catheters are often used as a temporary or 

long-term solution when these options are unavailable 

or unsuitable (Murea et al., 2019). 

The long-term maintenance of functional upper 

extremity vascular access, including tunneled 

catheters, remains challenging for healthcare 

providers (Fluck and Kumwenda, 2011). 

Complications such as infections, catheter 

dysfunction, and thrombosis can significantly impact 

patient outcomes, increasing morbidity, mortality, 

and healthcare resource utilization. Therefore, 
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evaluating the performance and outcomes of tunneled 

catheters used for hemodialysis access is essential to 

optimize patient care and enhance the delivery of 

renal replacement therapies (Xue et al., 2013). 

In this descriptive case series study, we aimed to 

assess the performance of tunneled catheters as a form 

of vascular access for hemodialysis in a specific 

healthcare setting. We focused on patients admitted to 

Bahria Town International Hospital in Lahore, 

considering their demographic characteristics and the 

duration of hemodialysis. Our study aimed to 

determine the incidence of catheter-related 

complications, including infections and catheter 

dysfunction, while examining potential correlations 

with patient demographics and clinical factors. 

By understanding the performance and associated 

factors of tunneled catheters, healthcare providers can 

identify areas for improvement, develop targeted 

interventions, and ultimately enhance patient 

outcomes in the context of renal replacement 

therapies. This study's findings will contribute to the 

existing body of knowledge regarding vascular access 

management and guide evidence-based practices for 

clinicians, ultimately leading to better patient care and 

resource utilization in nephrology. 

 

Methodology  

This descriptive study was conducted in the dialysis 

department of Bahria International Hospital, from 

September 17, 2021, to July 30, 2022, after obtaining 

ethical approval from the hospital's review board. The 

study population consisted of patients aged between 

15 and 70 years who had chronic kidney disease 

(CKD) and were undergoing hemodialysis through a 

tunneled catheter, a subcutaneously placed tube 

reaching a major blood vessel. The study aimed to 

assess the incidence of infection, catheter failure, and 

catheter site in these patients. 

Infection was defined as symptoms such as redness, 

pain, or pus discharge from the catheter site, 

accompanied by a fever greater than 100°F. Catheter 

failure was defined as catheter blockage within two 

months of insertion, damage, or dislodgement from 

the major vessel. Patients with a history of sepsis 

before catheterization, documented episodes of fever, 

or ongoing antibiotic treatment were excluded from 

the study. Patients requiring catheter replacement due 

to breakage or blockage were also excluded. 

97 eligible patients who met the inclusion criteria 

were enrolled in the study. Informed consent was 

obtained from each patient, and their demographic 

information, including height, weight, age, and 

gender, was recorded. The primary investigator 

inserted the tunneled catheter under aseptic conditions 

and initiated dialysis. The patients were then followed 

up for three months, during which the investigators 

assessed the presence of infection and catheter 

patency. Infection was identified based on the 

previously defined criteria, while catheter failure was 

determined by evaluating catheter blockage due to 

thrombus formation or dislodgement. Data on these 

parameters were documented in a Performa and 

analyzed using SPSS version 20. 

Quantitative data, such as age, body mass index 

(BMI), and duration of dialysis, were presented as 

mean and standard deviation. Qualitative data, 

including gender, catheter site, infection status, and 

catheter failure, were presented as percentages. 

Stratification was performed based on gender, age, 

BMI, catheter site, and total duration of dialysis, and 

the results were compared using a chi-square test. A 

p-value less than 0.05 was considered statistically 

significant. 

 

 Results 

Figure 1 illustrates the gender distribution of the 97 

patients enrolled in the study. Among them, 59 

patients (60.82%) were male, while 38 (39.17%) were 

female. The minimum recorded body mass index 

(BMI) was 24 kg/m^2, and the average BMI for all 

patients included in the research was 28.66 kg/m^2. 

The mean duration of dialysis was approximately 6.87 

± 2.75 months, as presented in Table 1. Regarding the 

catheter insertion site, the internal jugular vein was 

chosen most frequently, accounting for 81.44% of 

cases. The subclavian vein was utilized in 13.40% of 

patients, and the femoral route was used in 5.154% of 

cases, as demonstrated in Figure 2. Regarding 

complications, 16 patients (16.49%) experienced 

infections, while the majority (83.50%) remained 

infection-free. Catheter failure occurred in 5.154% of 

patients, while the catheters of 94.84% of patients 

functioned without any issues, as outlined in Table 2.

 

Table 1 Demographic Variables of Study Population (N=97) 

 Minimum Maximum Mean Standard Deviation 

Age (Years) 18 70 47.76       16.31 

BMI (kg/m2) 24 32       28.66        2.27 

Dialysis duration (months) 3 10        6.87 2.75 
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 Figure 1 Gender distribution of the study population 

Figure 2 Sites of catheter insertion in the study population 

 

Table 2 Details of infection and catheter failure among patients 

 

The study conducted chi-square tests to examine the 

associations between age, gender, BMI, catheter site, 

and duration of dialysis with catheter failure and 

infection. The results indicated no significant 

associations between these variables and the 

occurrence of catheter failure. The p-value for the 

association between age and catheter failure was 

0.454, suggesting no statistically significant 

relationship. Similarly, there was no significant 

association between infection and age, as indicated by 

Infection Frequency N=97 Percentage  

Yes  16 16.49 

No 81 83.505 

Catheter failure   

Yes  5 5.154 

N0 91 94.846 
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a p-value of 0.654. Gender was not associated with 

catheter failure (p-value = 0.346) or infection (p-value 

= 0.470). Additionally, no significant associations 

were observed between BMI and catheter failure (p-

value = 0.343) or infection (p-value = 0.376). 

However, it should be noted that the associations 

between catheter site and duration of dialysis were not 

investigated in this study. 

 

Discussion 

 

The current clinical practice guidelines recommend an 

Our study aimed to investigate the association 

between various factors, including age, gender, BMI, 

catheter site, and duration of dialysis, with catheter 

failure and infection in patients undergoing 

hemodialysis for chronic kidney disease. The findings 

from our study provide valuable insights into these 

associations. 

In our study population of 97 patients, we observed a 

higher proportion of male patients (60.82%) than 

female patients (39.17%). This gender distribution 

aligns with the existing literature on the prevalence of 

chronic kidney disease in different populations (Smith 

et al., 2018). Furthermore, the average BMI among 

the patients was 28.66 kg/m^2, with a range of 24-32 

kg/m^2. These findings indicate that our study 

population consisted of individuals with varying 

degrees of adiposity, which may have implications for 

their dialysis outcomes (Brown & Thomas, 2019). 

Regarding the duration of dialysis, the mean duration 

was found to be 6.87 ± 2.75 months. This information 

provides insight into the length of time the patients 

have been undergoing dialysis, which could be an 

important factor in assessing the risk of complications 

such as catheter failure and infection (Johnson & 

Smith, 2016). 

Regarding the catheter site, we observed that the 

internal jugular vein was the most frequently chosen 

site for catheter insertion, accounting for 81.44% of 

cases. This preference for the internal jugular vein 

aligns with established practices in hemodialysis 

catheter placement (Johnson & Smith, 2016). 

However, it is important to note that the subclavian 

vein and femoral route were also utilized in a smaller 

proportion of cases (13.40% and 5.154%, 

respectively). These variations in catheter site 

selection may have implications for the occurrence of 

complications and warrant further investigation. 

Regarding complications, 16 patients (16.49%) 

experienced infections, while the majority (83.50%) 

remained infection-free. Catheter failure was 

observed in 5.154% of patients, while most patients 

(94.84%) did not experience any catheter issues. 

These findings highlight the importance of 

monitoring and managing complications associated 

with catheter use in hemodialysis patients (Anderson 

& Dugan, 2017). 

The statistical analysis of our data using chi-square 

tests revealed no significant associations between age, 

gender, BMI, and the occurrence of catheter failure or 

infection. The p-values for age and catheter failure, 

age and infection, gender and catheter failure, and 

gender and infection were 0.454, 0.654, 0.346, and 

0.470, respectively. Similarly, no significant 

associations were observed between BMI and catheter 

failure (p-value = 0.343) or infection (p-value = 

0.376). These results suggest that in our study 

population, age, gender, and BMI did not play a 

significant role in predicting catheter failure or 

infection. 

It is important to compare our results with previous 

studies to gain a broader perspective. Smith et al. 

(2018) systematically reviewed the association 

between catheter failure and age in patients 

undergoing hemodialysis. Their findings suggested 

that age was not significantly associated with catheter 

failure, which aligns with our results. This 

consistency in findings strengthens the evidence 

supporting the lack of a significant relationship 

between age and catheter failure. 

Furthermore, Anderson and Dugan (2017) 

investigated gender differences in catheter failure 

rates among patients with chronic kidney disease on 

hemodialysis. Their study indicated that gender was 

not a significant predictor of catheter failure, which is 

consistent with our findings. This similarity in results 

strengthens evidence supporting the lack of an 

association between gender and catheter failure. 

In terms of BMI, our study did not find a significant 

association between BMI and catheter failure or 

infection. This finding aligns with a retrospective 

analysis conducted by Brown and Thomas (2019), 

which also reported no significant association 

between BMI and catheter failure. The consistency 

between our study and previous research suggests that 

BMI may not strongly predict catheter-related 

complications in hemodialysis patients. 

However, it is important to acknowledge that our 

study did not investigate the associations between 

catheter sites and the duration of dialysis, which may 

have potential implications for catheter-related 

outcomes. Future research should explore these 

factors to understand better their impact on catheter 

failure and infection in hemodialysis patients. 

Conclusion 

In conclusion, our study found no significant 

associations between age, gender, BMI, and the 

occurrence of catheter failure or infection in patients 

undergoing hemodialysis. These findings align with 

previous research and contribute to the existing 

knowledge on this topic. However, further 

investigation is needed to explore the associations 
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between catheter site and duration of dialysis. 

Understanding these factors will enhance our ability 

to identify and manage complications related to 

catheter use in hemodialysis patients. 
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