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Abstract

Background: Guidelines recommend using Arteriovenous Fistulas (AVFs) as the preferred
vascular access route for haemodialysis patients. However, in resource-poor settings,
establishment and maintenance of AVFs can be challenging. This research aims to audit
the current practices and outcomes of vascular access routes for haemodialysis at a tertiary
hospital in sub-Saharan Africa.

Method and materials: This retrospective, descriptive analysis examines vascular access
routes for haemodialysis at our dialysis centre over 11 years, utilising data collected from
the medical records of patients who received haemodialysis.

Results: Among the 318 patients, males were more prevalent (61.3% vs. 38.7%). The
average age was 49.7 years. Femoral catheters were most commonly used compared to
other catheters. Catheter use lasted less than a month for two-thirds of patients (66.4%),
while 24.8% used them beyond 6 months. Catheter-related infection (49.8%) was the most
frequent complication followed by discomfort (25.8%). Discontinuation reasons included
clinical improvement (especially in acute kidney injury patients, 52.0%), death (17.3%),
transplantation (3.1%), bleeding (2.8%), and recurrent infection (6.0%).

Conclusion: The implications of these findings are far-reaching, as suboptimal vascular
access can negatively impact patient outcomes, quality of life, and the overall effectiveness
of haemodialysis.
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Grafts (AVGs), and Central Venous Catheters
(CVGCs). However, AVFs are considered the
gold standard for long-term vascular access
due to their lower risk of infection and longer
patency rates compared to CVCs and AVGs
[4-6].

Guidelines

Introduction

Haemodialysis is a life-saving treatment
for End-Stage Renal (ESRD)

patients. However, in resource-poor settings,

Disease

particularly in sub-Saharan Africa, access to

haemodialysis remains a significant challenge

[1-3]. One of the critical factors determining recommend using AVFs as

access route for

the success and longevity of haemodialysis is
establishing a reliable and well-functioning
vascular access route. Vascular access serves as
the conduit through which blood is removed
from the body, circulated through the dialysis
machine, and returned to the patient during
haemodialysis.

The three main types of vascular access are
Arteriovenous Fistulas (AVFs), Arteriovenous

the preferred vascular
haemodialysis patients [6,7]. However, in
resource-poor settings, the establishment and
maintenance of AVFs can be challenging due
to various factors, including late presentation,
poverty and limited access to skilled surgeons
[1,3,8,9]. Consequently, many patients in
resource-poor settings rely on CVCs as their
primary or sole means of vascular access.
While CVCs provide immediate access for
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haemodialysis, they are associated with higher
risks of infection, thrombosis, and central venous
stenosis, which can lead to significant morbidity
and mortality [10,11].

This research aims to audit the current practices
and outcomes related to vascular access routes
for haemodialysis patients at Ekiti State
University Teaching Hospital, Ado Ekiti,
Nigeria, a tertiary hospital in a resource-poor
sub-Saharan African setting. By understanding
the challenges and barriers to establishing and
maintaining optimal vascular access, this study

can inform strategies to improve patient
outcomes and enhance the delivery of
haemodialysis ~ services in resource-limited
environments.

Materials and Methods

This is a retrospective analysis of vascular access
routes for haemodialysis in our dialysis centre.
The data was collected from the medical records
of patients who received haemodialysis between
2012 and 2023. The nephrologist in our centre
did the placement of the access routes except for

the AV fistula and graft.

Data extracted include socio-demographic

characteristics (age, gender, comorbidities), type
fistula,
arteriovenous graft, central venous catheter or

of wvascular access (arteriovenous
femoral catheter), indication for insertion (acute
kidney injury or end stage kidney disease),
duration of vascular access before removal or
discontinuation of use and complications.
Approval for the use of the data was obtained

from the ethical committee of the hospital.

Data analysis

The data was entered into and analysed using
IBM SPSS version 25 for Windows (IBM
Corp., Armonk, NY). The frequency of use and
outcomes of different vascular access types was
determined using descriptive analysis and tables
and charts were used to present the data.

Results

Among the patients, 318 (94.9%) had complete
data and were included in the analysis. Male
patients were almost twice as much as female
61.3% versus 38.7%. The age ranges from 16
years to 95 years with a mean age of 49.7 + 16.5
years. The frequency of the age distribution is
shown in Table 1.

Age group (years) Frequency (n) Percentage (%)
<30 42 13.2
31-40 63 19.8
41-50 62 19.5
51-60 65 204
61-70 51 16
>71 35 11

Table 1. Frequency and age group distribution of patient.

About one-quarter of the patients 65 (20.4%)
and only 35(11.0%) were respectively in the age
51-60 and above 70 years category.

The frequency of access routes and types is
in Table 2 below. The majority
(64.2%) used femoral catheters while less than

shown

one-third (31.8%) had jugular access route.

In about two-thirds (66.4%) of the patients, the
duration of catheter use is less than one month
while 80 (24.8 %) used the permanent catheter
beyond 6 months (Figures 1 and 2).

m <1 month
m 1-6 months

® >6months

Figure 1. Average catheter duration among the patients.
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Figure 2. Prevalence of complications experienced by patient.

Access route Frequency %
Jugular catheter* 101 31.8
Femoral 204 64.2
AV fistular 2.2
Subclavian 1.9
Note: *Tunnel and Non-tunnel

Table 2. Frequency and types of access route among the patient.

The most common complication is catheter-
related infection in about half of the patients
(49.8%) closely followed by reports of
discomfort (25.8%). Others include a patient
with a fractured catheter.

Indications for discontinuation of use of catheters

include clinical and laboratory improvement,
especially among patients with acute kidney
injury (52.0%), died (17.3%), transplanted
(3.1%), haematoma formation (2.8%) and
recurrent catheter infection (6.0%). This is
shown in the Figure 3 below.
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from AKI another route  catheter formation bleeding formation

infection

Figure 3. Indications for discontinuation and removal of catheters.

Discussion

The findings of this retrospective study,
which examined vascular access routes for
haemodialysis patients at our tertiary hospital’s
dialysis centre between 2012 and 2023 revealed
concerning trends that highlight the challenges

faced in providing optimal vascular access for
haemodialysis patients in resource-limited
settings.

The prevalent use of femoral catheters as the
primary vascular access route accounts for 61.8%
in this study. This is similar to the report of
Bahadi et al. where the majority of their patients
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were placed on a femoral catheter [12]. This is
a significant cause for concern because catheter-
based access route is generally associated with
higher rates of complications. This complication
includes catheter infection, occlusion and
poor blood flow with the attendant increased
morbidity, mortality and healthcare costs [10].
‘This is in contrast to the report of Hamadneh et
al. the majority (77.0%) had AV access and only
23.0% were placed on temporary non-tunnel
catheters [13]. Similarly reports from other
centres documented various prevalence rates of
central venous catheter insertion ranging from

3- 69% [14,15].

The overreliance on catheters in our study
population can be attributable to various
factors commonly encountered in resource-poor
settings, such as poverty, inadequate government
health support and prioritization of renal care
services, late presentation and limited access to
skilled vascular surgeons [9,16].

These barriers can hamper the successful creation
and maintenance of Arteriovenous Fistulas
(AVFs) and grafts, which are considered the gold
standard for long-term vascular access [6,7,15].

In this audit, about one-quarter of the patients
complained of catheter discomfort while a
significant proportion also developed poor blood
flow while on the machine [17,18].

Almost half of our patient cohort (49.8%) had
catheter-associated infections. This is comparable
to the study by Manuti et al. that evaluated
catheter-related bacteraemia in patients with
end-stage renal disease on haemodialysis. Nearly
two-thirds of their patients had positive culture
[19]. A remarkably lower rate of infection was
reported by another report that documented
incidence of infection as 9.1% and found the
risk factors to include length of hospital stay and
insertion of the catheter in the left femoral vein
[20]. This underscores the risks associated with
catheter use in this vulnerable patient population.

In this study, indications for removal of the
catheter include clinical recovery in about one-
third (29.6%) while a patient developed an
aneurysm of the femoral vein and had a switch
to another access type. The report of Beigi et
al. on placement of long-term haemodialysis
catheter (permcath) in patients with end-
stage renal disease documented two cases of
catheter removal following the development of
thrombosis and catheter infection respectively
[21]. Compared to this study, the complications

of haemodialysis catheters observed among our
patients that require removal or discontinuation
include  uncontrolled  bleeding, thrombus
formation and catheter fracture [6,22]. Other
rare complication includes perforation of the
superior vena cava, adhesion, migration, and
perforation by the catheter tip [23,24].

Chronic haemodialysis requires durable vascular
access that can be utilized over extended periods,
spanning months to years. Arteriovenous Fistula
(AVF) is regarded as the optimal permanent
vascular access [22]. Clinical practice guidelines
recommend the use of arteriovenous fistula as the
optimal vascular access for haemodialysis due to
its overall advantages over other access routes [6].
Conversely, catheters are best reserved for acute
dialysis or when there are immediate challenges
in establishing permanent vascular access [25].

The regular use of temporary catheters,
particularly femoral catheters, among
haemodialysis patients remains a major concern
for nephrologists in many underdeveloped
countries, especially in sub-Saharan Africa
[12,26]. This pragmatic approach balances the
challenges posed by limited resources with the
need to provide essential haemodialysis access in
resource-constrained settings as femoral catheters
are favoured due to their relatively low cost and
ease of placement and replacement. However,
these advantages come with significant
drawbacks that create concern for the
nephrologists. Femoral catheters are associated
with a higher risk of infection, blood clots
(thrombosis), and malfunction compared to
AVFs [27,28]. Additionally, femoral catheters
can limit blood flow rates, potentially affecting
the effectiveness of haemodialysis and patient
well-being [29]. These complications can lead to
increased morbidity and mortality and require
frequent replacements, ultimately negating
potential cost saving [11]. Increasing the burden
on both patients and healthcare systems.

Conclusion

The implications of these findings are far-
reaching, as suboptimal vascular access can
negatively impact patient outcomes, quality of
life, and the overall effectiveness of
haemodialysis ~ treatment.  Addressing  the
barriers to establishing and maintaining AVFs
should be a priority in our setting and similar
resource-limited  environments.  While we
advocate for adherence to clinical practice
guidelines recommendations on the use of
arteriovenous fistula  as the optimal vascular
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access for haemodialysis, collaborative efforts
between healthcare providers, policymakers,
and stakeholders are necessary to address the

systemic barriers. Exploring opportunities for

alternative vascular access options beyond central

venous catheters, strengthening the training

and availability of skilled vascular surgeons and

establishing dedicated vascular access teams

and multidisciplinary care models are potential

strategies to improve vascular access in resource-
limited settings.
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