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Evaluation and Patterns of Vascular Access among Chronic Kidney Disease Patients on Maintenance Haemodialysis in a Tertiary Hospital in Nigeria: A Retrospective Descriptive Study


Abstract
Introduction: Haemodialysis vascular access is pivotal as it impacts on the quality of care of chronic kidney disease patients, and guidelines recommend arteriovenous fistula (AVF) as the preferred access route for better outcomes. However, in resource-limited settings, there are challenges associated with creation of AVF, leading to heavy reliance in the use of central venous catheters (CVCs) for haemodialysis.
Aim: The main objective of this study is to determine the patterns of vascular access among chronic kidney disease (CKD) patients on maintenance haemodialysis (HD).
Methods: A hospital-based retrospective, descriptive study was conducted among 649 CKD patients on maintenance HD at the dialysis centre of the University of BeninTeaching Hospital (UBTH). Data was manually collected from the medical records of patients who received HD treatment over a period of 3 years. Data were analyzed using descriptive statistics, and presented as tables and charts.
Results: Among the CKD patients, there were more males (59.3%) as compared to females (40.7%), and the mean age of the study population was 43.1±16.8 years. There was a high prevalent use of central venous catheters (97.0%) for HD, and femoral catheters (95.6%) were most commonly used compared to the other catheters. Only a very small proportion used AVF (3.0%), however, there was an increasing trend in the use of AVF from 18.8% to 81.2% and a decreasing trend in CVCs use from 37.5% to 29.5%. Chronic glomerulonephritis (40.9%) was the commonest cause of CKD that necessitated the initiation of HD. 
Conclusion: Our study highlighted the prevalent use of central venous catheters as the primary vascular access method for CKD patients on maintenance hemodialysis. These findings underscore the urgent need to improve access to AVF and enhance vascular access management, ultimately optimizing patient outcomes in resource-limited settings.
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1. Introduction

Chronic kidney disease (CKD) affects more than 10% of the population worldwide, impacting more than 850 million individuals (Lok et al., 2025). In Nigeria, CKD is a growing health burden with prevalence rate ranging from 10 – 19% based on a meta- analysis (Chizenum et al., 2025). Renal replacement therapy (RRT) including dialysis, mainly haemodialysis, and kidney transplantation are modalities of management of CKD (Chizenum et al., 2025).
Haemodialysis is a life-saving modality of treatment for end stage renal disease (ESRD) patients. Also, haemodialysis has resulted in increased life expectancy in many patients with CKD (Okyere et al., 2021). However, access to haemodialysis remains a major challenge in resource-poor settings such as in sub-Saharan Africa. These challenges include but not limited to lack of government funding, limited dialysis resources, and higher costs of dialysis services (Bamgboye, 2016; Ashu et al., 2022; Meremo et al., 2017).
 
Vascular access is a critical component of effective hemodialysis care and is widely regarded as the lifeline of patients on haemodialysis . The three main types of vascular access are arteriovenous fistulas (AVFs), arteriovenous grafts (AVGs), and central venous catheters (CVCs), (Kabongo & Kovacevic, 2026). The type of vascular access used in maintenance heamodialysis (HD) has a significant impact on patient morbidity and mortality.

However, among the available haemodialysis vascular access, arteriovenous fistulas are associated with superior long-term patency, lower infection rates, and improved survival when compared with arteriovenous grafts and central venous catheters (Kabongo & Kovacevic, 2026). Accordingly, international guidelines, including the Kidney Disease Outcomes Quality Initiative (KDOQI), Kidney Disease: Improving Global Outcomes (KDIGO) and the Fistula First Initiative strongly advocate for arteriovenous fistulas (AVFs) as the preferred vascular access due to their superior long-term survival rates and lower risk of complications compared to catheters (Lok et al., 2021; Chan et al., 2019).  Summarily, these guidelines therefore recommend minimizing catheter use and prioritizing permanent vascular access whenever feasible.

Despite these recommendations, there are still global disparities in haemodialysis vascular access. In high income country such as the United States, although catheter use at dialysis initiation remains common with a prevalence of 80.0%, and substantial progress has been made toward increasing AVF prevalence (Packer & Kaufman, 2020). In contrast, sub-Saharan African countries continue to depend heavily on catheters as primary means of vascular access, largely driven by late presentation of chronic kidney disease patients requiring urgent dialysis, poverty, limited access to vascular surgery, and health system constraints (Bamgboye, 2016; Meremo et al., 2017; Msilanga et al., 2024; Naicker & Ashuntantang, 2017). This dependence on CVC predisposes patients to preventable complications, including bloodstream infections, metastatic infections, catheter thrombosis, central venous stenosis, frequent hospitalizations, and associated significant morbidity and mortality (Kabongo & Kovacevic, 2026; Packer & Kaufman, 2020; Ayokunle et al., 2024; Ravani et al., 2013; Patel et al., 2019).

In sub-Saharan Africa, including Nigeria, the use of CVCs either for initiation or for maintenance haemodialysis is still very prevalent regardless of the complications associated with these catheters. The prevalence rates of CVCs use in sub-Saharan Africa ranges from 72.0 – 98.0%, while the use of AVF ranges from 2.0 – 28.0% as reported in some studies (Okyere et al., 2021; Msilanga et al., 2024; Ayokunle et al., 2024; Kabinga et al., 2019). 

Worldwide, there are variations in the type of vascular access used in patients either for initiation or maintenance haemodialysis (HD). The use of CVCs is still common in some high-income and middle-income countries, such as United States and Romania respectively (Packer & Kaufman, 2020; Stefan et al., 2025). Although, these countries are making significant progress toward the recommended guideline for HD vascular access. However, many European countries and Japan report much lower catheter rates at initiation of HD, and in Europe, the proportion of patients starting HD with an AVF is 2–3 times higher than in the United States (Packer & Kaufman, 2020).

In view of the gap that exists between global best practices on HD vascular access and local conditions, this underscores the need for local data on the patterns of vascular access in haemodialysis patients, which is limited in our environment. 

This research therefore aimed to determine the patterns of vascular access among CKD patients on maintenance haemodialysis at the University of Benin Teaching Hospital. By examining these patterns, the study can inform strategies in improving vascular access routes and enhancing the quality of care for CKD patients in our environment.

2. Materials and Methods

A cross-sectional retrospective analysis of vascular access for haemodialyis in chronic kidney disease patients at the dialysis centre of University of Benin Teaching Hospital from October 2007 to September 2010. 

The data was manually collected from the medical records of all CKD patients that received haemodialysis. A total of 544 patients were reviewed but only 538 patients had complete data over the 3 year period, and those with incomplete data for analysis were excluded from the study. Data extracted includes socio-demographic characteristics such as gender and age, aetiology of CKD and indications for dialysis, types of vascular access including arteriovenous fistula and central venous catheters such as internal jugular, subclavian and femoral catheters. Approval was duly obtained from the ethical committee of the hospital to use the data.

2.1 Statistical analysis

The data obtained was entered into and analysed using IBM SPSS version 20 for Windows (IBM Corp., Armonk, NY). The frequency of the different vascular access types was determined using descriptive analysis, tables and charts were used to present the data.

3. Results and Discussion

3.1 Demographic and clinical characteristics of participants

Among the CKD patients on HD, there were more males (59.3%) as compared to females (40.7%), and the mean age of the study participants was 43.1±16.8 years. Chronic glomerulonephritis (40.9%), hypertension (22.5%), and diabetic nephropathy (12.6%) including HIVAN (12.3%) were the commonest causes of CKD and indications for HD as shown in table 1.

Table 1. Demographic and clinical characteristics

	Variable 
	Frequency(%),  Mean±SD
(N = 538)

	Gender
Female
Male 
	
219(40.7%)
319(59.3%)

	Age
	43.1±16.8

	Diagnosis/Indication for dialysis
CGN
Hypertension
Diabetic nephropathy
HIVAN
Obstructive uropathy
ADPKD
Toxic nephropathy
Analgesic nephropathy
Sickle cell nephropathy
	
220(40.9%)
121(22.5%)
68(12.6%)
66(12.3%)
33(6.1%)
3(0.6%)
15(2.8%)
4(0.7%)
8(1.5%)


ADPKD, Autosomal dominant polycystic kidney disease, CGN, Chronic glomerulonephritis, HIVAN, HIV-associated nephropathy

3.2 Haemodialysis vascular access route

The commonly used type of vascular access were the central venous catheters (femoral, jugular, subclavian) constituting 97.0%, while just a very small proportion used arteriovenous fistula (3.0%). This is shown in figure 1. 


Figure 1.  Haemodialysis vascular access route


AVF, Arteriovenous fistula, CVCs, Central venous catheters

3.3 Haemodialysis vascular access according to the period of the year

As shown in figure 2, over the period of the study, there was a downward trend in the use of central venous catheters from 37.5% to 29.5%with a decrease of 8.0%.  On the other hand, there was an upward trend in the use of arteiovenous fistula from 18.8% to 81.2% with an increase of 62.4%.

Figure 2. Haemodialysis vascular access based on period of the year


AVF, Arteriovenous fistula, CVCs, Central venous catheters

3.4 Central venous catheter route
The frequency of types and routes of central venous catheters is shown in table 2. The majority (95.6%) of the study participants used femoral catheters while a very small proportion used jugular (3.4%) and subclavian (1.0%) routes.

Table 2. Haemodialysis central venous catheter route

	Variable 
	Frequency (%)

	Central venous catheters
Jugular
Femoral 
Subclavian
	
18(3.4%)
499(95.6%)
5(1.0%)





The findings in this retrospective study provides valuable insights on the vascular access practice patterns among chronic kidney disease patients on maintenance haemodialysis in a resource-limited settings at the dialysis centre of the University of Benin Teaching Hospital, a tertiary hospital in Nigeria.

In this study, there were more males constituting more than half of the population. The mean age of the study population was 43.1±16.8 years; there was a high rate of use of central venous catheters which is more than four-fifth of the study participants, and a very low rate of use of arteriovenous fistula (3.0%). Moreso, a large proportion (95.6%) of the patients used femoral catheters as vascular access route, and the commonest cause of CKD that necessitated the initiation of HD was chronic glomerulonephritis, closely followed by hypertension and diabetic nephropathy. 

The high rate of use of CVCs (97.0%) as vascular access for haemodialysis in our study is comparable to several studies in Africa and outside Africa, where there are variations in the prevalence rates ranging from 72.0-98.0% (Okyere et al., 2021; Packer & Kaufman, 2020; Msilanga et al., 2024; Ayokunle et al., 2024; Kabinga et al., 2019; Stefan et al., 2025). Irrespective of the prevalence rates in these studies, just like in our study, majority of the patients were placed on CVCs. This finding is a real cause of concern as catheter-based vascular access route have been reported to be associated with higher rates of complications. These complications include, but not limited to catheter-related infections including endocarditis or other metastatic infections, occlusion and poor blood flow with associated frequent hospitalization, high morbidity, mortality and healthcare costs (Packer & Kaufman, 2020; Ayokunle et al., 2024; Ravani et al., 2013; Patel et al., 2019;  Lazarus et al., 2025; Allon, 2019). The assessment for catheter-related complications was outside the scope of our study.
.
However, our finding on the use of CVCs is contrary to the practice in higher income countries, where CKD patients start hemodialysis therapy either by using a tunnelled CVC and converting to an AVF or starting with an AVF (Pisoni et al., 2015). In this study conducted by Pisoni et al across high income countries, the use of AVF for haemodialysis ranged from 49.0% to 92.0%, to about 84.0% in Japan and as low as 28.0% in United States and Canada (Pisoni et al., 2015). Similarly reports from other studies in Africa and elsewhere in Europe and Asia documented various prevalence rates of AVF use ranging from 20.0% to 69.0% (Okyere et al., 2021; Msilanga et al., 2024; Stefan et al., 2025; Pisoni et al., 2015; Hamdan et al., 2019). The rate observed in our study (3.0%) is very low, but some studies in sub-Sahara Africa reported similar observation (Ayokunle et al., 2024; Kabinga et al., 2019). The variability in the prevalence rates of AVF use for haemodialysis in our study from resource-poor settings and that from studies in high income settings may likely be due to limited pre-dialysis care, late presentation of CKD patients necessitating urgent hemodialysis, lack of expertise for AVF creation, and the high costs associated with AVF creation, which can be more than five times the cost of CVCs as most patients pay out of pocket (Bamgboye, 2016; Mremo et al., 2017; Msilanga et al., 2024; Hemachandar, 2015; Grant et al., 2021).

Although, the rate of use of AVF for haemodialysis in our study was low, there was however an interesting pattern observed over the study period. There was an increasing trend in the use of AVF from 18.8% to 81.2%, while CVCs use decreased from 37.5% to 29.5%. This finding is in keeping with observations from some studies that reported significant upward trend in the use of AVF (Stefan et al., 2025; Pisoni et al., 2015).

Chronic kidney disease patients on maintenance HD require reliable vascular access route that can be utilized over a long period, extending from months to years. Arteriovenous fistula is regarded as the permanent and gold standard vascular access for chronic haemodialysis due to the numerous advantages over central venous catheters (Lok et al., 2021). As compared to CVCs, arteriovenous fistula is associated with lower risk of infections, adequate dialysis due to higher blood flow rates that can achieve adequate clearance, improved quality of life, better survival rates, and reduced mortality (Packer & Kaufman, 2020; Lazarus et al., 2025; Allon, 2019; Ocak et al., 2011; Murakami et al., 2024).
Furthermore, the prevalent use of femoral catheters as vascular access route for HD accounted for 95.7% in our study. However, this observation is comparable to reports from Morocco and some other Nigerian studies where majority of the patients on haemodialysis were placed on femoral catheters (Ayokunle et al., 2024; Bahadi et al., 2017; Dada et al., 2019). The high rate of femoral catheter use among haemodialysis patients remain a major concern and challenge for the Nephrologist in many low-income countries, especially in sub-Sahara African as cited in the studies from Morocco and Nigeria. Femoral catheters are favoured in resource-limited settings due to their relatively low cost and attendant ease of insertion and re-insertions (Ayokunle et al., 2024). However, these advantages are not without some drawbacks related to femoral catheter use. Femoral catheters have been shown to frequently malfunction, limit blood flow rates, and subsequently impact negatively on the dose of haemodialyis, and the overall patient well-being (Swift & Farrington, 2019). At the long run, the frequent multiple insertions of femoral catheters will ultimately negate the potential cost saving benefit of their use in haemodialyis patients (Patel et al., 2019). This will further increase the burden on patients, caregivers and overall healthcare systems.
In this present study, the commonest cause of CKD that necessitated the initiation of haemodialysis was chronic glomerulonephritis (40.9%), closely followed by hypertension and diabetic nephropathy. Some studies in sub-Sahara Africa pointed to similar observation (Bamgboye, 2016; Dada et al., 2019).
Our study is not without some limitations. Firstly, being a retrospective study conducted at a single public centre, the findings may not be generalizable to private dialysis facilities or the wider population in Nigeria. Additionally, the study did not examine factors that influenced the choice of vascular access types, complications associated with vascular access such as infection rates, and hospitalizations, thereby hindering comprehensive conclusions about their impact on patient outcomes. Despite these limitations, the findings revealed a significant reliance on central venous catheters for haemodialysis in low-income country like Nigeria, thereby highlighting the need for further research into the costs and complications of prolonged CVCs use to improve vascular access practices.

4. Conclusion

This study revealed a high prevalence of central venous catheter route as the primary vascular access in chronic kidney disease patients on maintenance haemodialyis. Femoral catheters were mostly used, and the commonest cause of CKD that necessitated the initiation of dialysis was chronic glomerulonephritis. However, there was an upward trend in the use of arteriovenous fistula and a downward trend in the use of central venous catheters over the study period.

The implications of our findings may be far-reaching, as central venous catheter vascular access can negatively impact patient outcomes, quality of life, and the overall adequacy of haemodialysis therapy. Therefore, addressing the barriers militating against creating and maintaining AVFs should be a priority in our setting and other resource-limited sub-Saharan Africa countries. 

There will be need for collaboration of all the stakeholders involved in the healthcare systems in overcoming some of the challenges. The government should lead the way by providing adequate funding for healthcare infrastructure, training of skilled vascular surgeons, and subsidizing the cost of AVF creation.
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