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Abstract

Background & Objective: Patients on hemodialysis (HD) require well-functioning vascular access
for its initiation and successful transition to dialysis. Arteriovenous fistula is recognized internationally
as the first choice of vascular access due to its long lifespan and low incidence of complications
in comparison to other methods. Despite this, the rates remain poor. The aim of the study was to
document the trend of vascular access currently observed in the hemodialysis centers.

Methodology: This is cross-sectional study in Hemodialysis Centers in Ministry of Health, Kingdom
of Bahrain. All patients undergoing regular hemodialysis in May 2020 were included in this study.

Results: A total of 536 patients undergoing regular renal replacement therapy were recruited.
Majority of the patients; 478 (89.2%) were on hemodialysis. Of them, 214 (44.8%) patients were on
arteriovenous fistula/graft (AVF/ AVG), while the remaining 264 (55.2%) were on tunnel line. Causes
of tunnel line hemodialysis were further evaluated. About 137(51.9%) patients were undergoing
investigations. This was followed by patient refusal and unfit for surgery among thirty-five (13.3%) and
23 (8.7%) patients, respectively. The remaining patients were either awaiting surgery, or experienced
complications post arteriovenous fistula/graft creation.

Conclusion: In this study, a high use of tunnel line vascular access in HD was observed in comparison
to AVF. A potential for higher utilization of AVF/AVG up to 60% was observed in this practice. Further
studies and strategies to increase the usage of AVF is highly recommended to reach international
standards and improve patient care.
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Introduction

Chronic kidney disease (CKD) is a global medical
condition that affects more than 10% of the world’s
population. CKD will eventually develop to end-
stage renal disease (ESRD) that requires renal
replacement therapy (RRT). '** The most commonly
used method of RRT is hemodialysis (HD), which
requires well-functioning vascular access for its
initiation and successful transition to dialysis.**¢
Vascularaccess can be established by two main ways;
native arteriovenous fistula (AVF) or arteriovenous
graft (AVG), and central venous catheter (CVC).%7
Despite careful patient assessment, the smooth
transition to dialysis and the creation of functional
vascular access does not always result in permanent
access availability because of numerous factors.
Maintaining functional vascular access remains a
challenge for the vascular access team in dialysis
units.”® The role of a dedicated vascular access team
is essential in monitoring the cases and improving
outcomes.®

The authors had observed an increased utilization
of tunnel line over AVF/AVG at the HD centers
in Ministry of Health. The aim of this study was
to evaluate the trends of vascular access currently
used at the HD centers and to improve outcomes.

Methodology

All patients undergoing regular hemodialysis in
Hemodialysis Centers in the Ministry of Health,
Kingdom of Bahrain during May 2020 were
included in the study. All patients’ demographics
and clinical records were collected via a database
registry. Patients below the age of 14 years, and
patients who were started on hemodialysis as an
emergency intervention were excluded from the
study:.

Results

A total of 536 patients undergoing regular RRT at
the dialysis centers in Ministry of Health, Kingdom
of Bahrain were observed. Majority of the patients;
478 (89.2%) were on HD, while the remaining
58 (10.8%) patients were on peritoneal dialysis.
(Figure 1)
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Figure 1: Total number of patients on regular
renal replacement therapy in the Kingdom of
Bahrain.

A total number of 214 (44.8%) patients on HD were
on AVF/AVG, and 264 (55.2%) were on tunnel
line. (Figure 2)
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Figure 2: Vascular access
hemodialysis.
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Patients on tunnel line HD were further evaluated.
Of them, 162 (61.4%) patients were male and the
remaining were female. Majority of patients were
between 40-60 years of age. (Figure 3)
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Figure 3: Age distribution of patients on tunnel line.
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Evaluation regarding the causes for tunnel line
HD showed about 137 (51.9%) patients were
undergoing investigations prior to the transfer to
vascular team. These investigations included full
assessment of the patient’s comorbidities, detailed
tests such as echocardiogram, and ruling out
underlying malignancy or active infection. Further,
35 (13.3%) patients refused surgical creation of
AVF/AVG, while 23 (8.7%) patients were unfit to
undergo surgery. Furthermore, 22 (8.3%) patients
were awaiting their scheduled surgery.

Finally, subsets of patients were placed on tunnel
line after undergoing AVF/AVG because they
developed complications such as aneurysm in
11(4.2%) patients, steal syndrome in 4 (1.5%)
patients, and failed or weak AVF in 31(11.7) patients.
One patient (0.4%) remained on tunnel line and was
due for kidney transplant. These causes were also
categorized into avoidable and unavoidable causes.
Avoidable causes included assessment time and
surgery schedule, while the unavoidable included
patient refusal, unfit for surgery, complications post
AVF/AVG creation, and awaiting kidney transplant.
About 60.2% were avoidable, and the remaining
39.8% were non-avoidable causes. This indicated
that in this practice, there was a possibility for
higher utilization of AVF/AVG of up to 60%.

140 - 137(51.9%)
120 -
100 -
80 -
60
40 -

35(13:3%)

SILLLERG) 22(8.3%) 23B.7%)

11(4.2%)

20 1 4(1.5% 1(0.4%).
0 L
& X A A & X
&o& \@% S‘ &0 0&9 Q&? &-<.~° %Q\rz?
F & F & & S
a° & $ S £ &
o® ~\‘$ & $ & &Y. ¢
> & o < X
& Ca,
ebé R . &Q
& Y:xf"

Figure 4: Reasons and characteristics of patients
on hemodialysis via Tunnel Line.

Discussion

AVF is recognized internationally as the first choice
of vascular access due to its long lifespan and low
incidence of complications in comparison to other
methods."*>° Where this is not applicable, the use
of AVG is recommended as a second choice. This
method allows to link two vessels which would
not be possible to connect due to their distance

using a prosthetic segment that can also be used
for the insertion of HD catheters.” The prosthetic
AVG access has been the most common access for
dialysis in the United States.” The third and last
option is the use of CVC once autogenous options
have been exhausted. Although this method is
less favored, it has become an important adjunct
in maintaining patients on HD, especially when
urgent HD is required or when a permanent access
becomes dysfunctional.’

The most frequent complications related to AVFs
are insufficient maturation of the fistula, stenosis,
thrombosis, aneurysm, and steal syndrome: '*%7 As
for the AVG, the functional survival is much shorter
than with AVF, with higher infection and ischemia
rates.” CVC carries the highest rate of infection.
Infection is responsible for the removal of 30%-—
60% of HD CVCs. Complications of CVC insertion
reaches up to 19%. Other complications include
thrombosis, catheter kinking, pneumothorax, and
higher hospitalization rates, and therefore is less
favored.*”!10

The prevalence of vascular access methods varies
greatly between counties. The Kidney Disease
Outcomes Quality Initiative (K/DOQI) guideline
suggests that AVF should be used in at least 65%
of patients on HD, while CVC should be used in
less than 10% of patients.® Japan leads by example
and reports having 1% on CVC. On the contrary
CVC use in Belgium and Canada is 42%, and 44%
respectively.” Similarly in Singapore where the rates
range from 44.1% -85.7%.% In the United States
up to 80% of patients are initiated on HD with a
temporary CVC.? Despite all efforts, CVC remains
the predominant use of vascular access in Ireland."
In this study CVC usage reached up to 55.2%. The
study results fall in the range of CVC usage in Gulf
countries ranging from 29% in Oman to 56% in
Kuwait, which is considered high according to the
international guidelines.'

Despite clear international guidelines for timely
initiation of a HD via AVF, the rates remain poor.
Several factors attribute to this internationally,
both remedial and non- remedial. Delayed AVF
placement consumes a large number of resources
and contributes to patient comorbidity.” Studies
have reported higher mortality rates on CVC access



in comparison to AVF reaching up to two folds, as
well as higher risks of cardiovascular events.!*!415
Early conversion from CVC to AVF/AVG has been
shown to improve survival.'

Few centers reported lack of formal written policies
with regards to patient referral to dialysis education
or surgical assessment.’ These issues could be
resolved by maintaining a clear referral checklist
and database to monitor patient course, which is the
standard operating procedure at the study centre.
Despite this, prolonged time for patient assessment
prior to referral to vascular unit including up to
51.9% of the patients. Far appointments for some
investigations such as echocardiogram, as well
as treatment of the underlying active infection
or malignancy may contribute to the delay in the
referral for timely AVF/AVG creation.

Another important factor is patient-related barriers,
which has received lesser attention according to
a recent study.’ Delay in patient clinical pathway
such as late referral are important barriers but
doesn’t fully account for the observed trends.’
Patient’s delay behaviors such as hesitation to
discuss dialysis, lack pre dialysis education, denial
about the disease, nonattendance appointments,
refusal or delay to make decisions related to
dialysis or access may all contribute to the delay
in initiating the AVF.>** In this study, the authors
experienced about 13.3% refusal rate to transfer
from CVC to AVF/AVG, which is the second cause
of high utilization of tunnel line in this center. It
is reported that patients who request to wait and
see usually end up on unplanned dialysis initiation
via temporary CVC.? It was also found that patients
often express their concerns with the appearance
of the fistula, and the fear of undergoing surgery,
thus prefer looking for other alternatives.> Another
factor is unmodifiable patient-associated limitations
such as multiple comorbid conditions, limited life
expectancy, and generally unfit which increases the
likelihood of CVC dialysis rather than AVF.*4>

Subset of patients remain on tunnel line after AVF/
AVG due to its post-operative complications.
Primary AVF/AVG failure is a relatively common
complication and ranges from, 8%-62%. In the study
about 11.7% weak and failed AVF postoperatively,
which is within the acceptable range.*
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There is a strong evidence that educating the patient
influences their preference for dialysis modality
and access. Therefore, it is encouraged to improve
patient and family engagement, and addressing
patient’s emotional concerns in order to initiate
AVF as the first modality.*”

Conclusion

The study observed a high use of tunnel line
vascular access in HD in comparison to AVF. A
potential for higher utilization of AVF/AVG up to
60% in this practice was noticed. Further studies
and strategies to increase the usage of AVF is highly
recommended to reach international standards and
improve patient care.
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