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Abstract

Background: Arteriovenous fistula (AVF) has many post-operative complications. One of it
is failure to mature, prone to early dysfunction which relates to poor outcome. Though it is not
sure that whether early AVF failure is linked with death in CKD patients on hemodialysis.
Material and methods: A retrospective cohort study was performed using data of patients
who underwent initial AVF surgery at our institution at IGIMS PATNA from April 2018-
March 2020. Demographic, clinical, biochemical and AVF parameters were noted from the
logbook records, and the association between these variables and mortality was analysed. The
Inclusion criteria were 1. Patient aged between 20-60 years who underwent avf creation within
given time period. 2. Only native avf creation patient was selected 3. Patient with
brachiocephalic avf were selected. Exclusion criteria were Patient in whom av graft was done
2. Patient who was seriously ill 3. Patient with Radiocephalic avf. A total of 620 patients on
hemodialysis (68% male) were included, and the median observation period was 2 years. Out
of them 68 patients had failure of AVF. Out of which 48 had early failure within 8 weeks of
avf creation. Out of 48, 42 died within a year of AVF creation but none had mortality linked
or associated with AVF creation. The cause of mortality in most of them were linked to
cardiovascular causes as evident from their death records. Conclusion: Mortality in CKD
patient is an independent variable and does not relate with early failure of arterio-venous fistula,
though it definitely raises the morbidity.
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Introduction

Studies have suggested that arteriovenous
fistula is the most suitable type of vascular
access for hemodialysis[1-3]. Due to native
tissue, fistulas have longer patency and
lower rates of complications compared with
arteriovenous grafts and catheters[4,5] but
with the increasing proportion of elderly
patients on hemodialysis, the rate of failure
to mature has increased with a decrease in
patency rates[6]. So, the choice and use of
vascular access should be selected on the
basis of each patient’s and risks and
benefits should be thoroughly analysed
before ~ the  procedure. = Moreover,
complications related to vascular access
should be considered carefully prior to the
choice of vascular access type, informing
the patient prior regarding type, risk,
prognosis and fistula care to be taken
postoperatively (creation, monitoring, and
use). Fistula complications are associated
with high morbidity and mortality, which
adds to a high economic burden[7-10]. The
predictors of overall mortality in CKD
patients  include older age, peripheral
artery disease (PAD), cardiomegaly, higher
white blood cell (WBC) count and calcium
level, and lower total cholesterol level,
while predictors of cardiovascular mortality
included older age, coronary artery disease
(CAD), PAD and lower hemoglobin level.
Several earlier studies have concluded that
patients with early AVF failure were
associated with increased risk of overall
mortality. Delivery of effective dialysis is
of utmost importance for hemodialysis
patients since vascular access dysfunction
is associated with higher risk of mortality
and morbidity[11,12] Clinical practice
guidelines have recommended that native
arteriovenous fistula (AVF) as the first-
choice access to support hemodialysis
owing to good long-term patency and a low
incidence of complications[13,14].
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However, the AVF has several
disadvantages of higher early failure rate,
which is usually caused by immaturity and
thrombosis[14] and also several late
complications. Several clinical factors have
been identified as being associated with
higher rate of early failure, eg. Presence of
diabetes, advanced age, cardiovascular
disease, high creatinine, coagulopathy [15-
17]. These comorbidities and related risk
factors are also common underlying causes
of mortality in hemodialysis patients[18] in
several studies and also our study showed
this. Arterio-venous access (AVA) includes
both AVF and arteriovenous graft (AVG).
The main aim of this study was to
investigate the association between the
early failure of AVF and mortality in
hemodialysis patients.

Materials and methods: The study was
conducted in department of CTVS IGIMS
PATNA Retrospective cohort data of
patient operated from April 2018-March
2020 were analysed from logbook records
and data tabulated. Demographic, clinical,
biochemical and AVF parameters were
noted from the logbook records, and the
association between these variables and
mortality was analysed. A total of 620
patients on hemodialysis (68% male) were
included, and the median observation
period was 2 years (April 2018- March
2020).

Inclusion criteria

1. Patient aged between 20-60 years of
age who underwent AVF creation
within given time period.

2. Only native AVF creation patient was
selected.

3. Patient with brachiocephalic AVF
were selected

Exclusion criteria
1. Patient in whom AV Graft was done.
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2. Patient who was seriously ill.
3. Patient with RC AVF

Methods: Data were analysed, and
observation were put with respect to
vascular access, before vascular access
placement,  preoperative  sonographic
vascular mapping was performed in a large
portion of our patients for the purpose to
identify vessels suitable for access creation.
Only patient who underwent BC -AVF
were selected. Early AVF failure was
defined as an AVF that never developed to
the point that it could be used or failed
within the first 8 weeks of usage after
operation irrespective of the cause of
failure. Data on mortality was collected
from their death certificates and cause was
noted whether due to cardiovascular, or
other reasons. Death due to cardiovascular
causes and AVF complication or due to
renal failure were noted.
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A total of 620 patients on hemodialysis
(68% male) were included, and the median
observation period was 2 years. Out of them
68 patients had failure of AVF (68 out of
620). Out of which 48 had early failure
within 8 weeks of AVF creation. Out of
48, 42 died within a year of AVF creation
but none had mortality linked or associated
with AVF creation. The cause of mortality
in most of them were linked to
cardiovascular causes as evident from their
death records (30 out of 42). Advanced age,
Female sex, poor nutrional status, anemia,
hypoproteinemia, high creatinine, low
albumin presence of associated
comorbidities had more failure rates. Most
of causes of mortality were due to
cardiovascular dysfunction 30 out of 42. In
remaining 12 patient the death was due to
unidentifiable causes as the patient were
from very remote areas where death records
could not be actually verified due to
deficiency of document.

Results:
Sex distribution
BF
EM
Figure 1: Sex distribution
Age Groups distribution
20-25
Figure 2: Age groups distribution
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EARLY AVF FAILURE 48 OUT OF
68 PATIENT No

29.5%

M Present

Figure 3: Early AVF failure 48 out of 68 patients

Table 1: Death due to cardiovascular cause (30 out of 42)

DEATH DUE TO CARDIOVASCULAR CAUSE %

30 OUT OF 42

71.4%

Discussion:

Patients with early AVF failure were
associated with a significantly higher risk
of overall morbidity but not mortality.
Although several studies have discussed the
relationship  between vascular access
dysfunction and mortality, the present study
suggested that the early fistula failure was
not linked directly with mortality. This
study indicated that older and female
patients were prevalent in the group of early
AVF failure, and this finding is consistent
with a previous study, which established
that elder age had an impact on early AVF
failure probably owing to higher vascular
stiffness. It is also postulated that smaller
vessel diameters in female gender are
responsible for the higher early AVF failure
rate. Hormonal factors could also be
recognized as another risk factor of early
AVF failure based on prior investigation.
Additionally, early AVF failure patients
also showed higher prevalence of
cardiovascular risk factors. Similar findings
are also seen in prior studies, in which these
risk factors directly influence AVF patency.
Finally, a low serum albumin level was not
only a marker of malnutrition but an
inflammatory indicator as well and might
also be related to vascular access stenosis.

Kuo et al. established that dialysis vascular
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access dysfunction was significantly
associated with an increased risk of major
adverse cardiovascular events (MACE),
and a significant exposure—response trend
between the frequency of vascular access
dysfunction and MACE was noted. Though
the parameters in the study were based on
diagnostic codes and several important
variables such as vascular access type,
laboratory data and medications were not
included in analysis since these might affect
access dysfunction and cardiovascular
events[19].

Study by Wu et al. showed that early AVF
failure was independently associated with a
higher risk of mortality, and they showed
that patients with intervention-free intervals
of <3, 3-6, and 6-12 months had similar
trends of lower survival. Similarly, the
studied variables were dependent on
diagnostic codes and the cause of death was
not illustrated[20]. There are several
possible explanations for the links between
early AVF failure and overall mortality in
hemodialysis patients. Firstly, various risk
factors including cardiovascular disease,
presence of diabetes, malnutrition, and
inflammatory state have been reported to be
both main causes of the AVF dysfunction
and mortality in hemodialysis patients as
well. These risk factors are commonly
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observed in dialysis patients. Moreover,
vascular disease in both arm and cardiac
areas share  common  pathogenic
mechanisms like atherosclerosis,
arteriosclerosis and calcification. Based on
previous findings, maturation failure of
AVF might be related to combined impacts
of neointimal hyperplasia and unfavorable
remodeling majorly owing to preexisting
calcifed vessels. In fact, these vascular
pathologic changes increase both AVF
failure rate and mortality rate in
hemodialysis patients. It was proposed that
the pathophysiology underlying the
development of AVF dysfunction is
complicated and multifactorial.Patients on
maintenance hemodialysis, the immune
disorders, chronic infammation and
endotoxemia are prevalent, and these
infammatory and endotoxin factors not only
exhibit bad effect on vascular endothelial
cells through causing atherogenesis but
could also lead to infection status;
therefore, patients with AVF dysfunction
and cardiovascular disease are also
susceptible to infectious disease and other
comorbidities, and these contribute to their
mortality.

Earlier studies have showed that patients
with older age, history of CAD, Peripheral
arterial disease and cardiomegaly were
associated with an increased risk of overall
and/or cardiovascular mortality. Finally,
anemia, hypoalbunemia, high WBC count
and corrected calcium level, which could
lead to inflammation status, atherosclerotic
vascular disease and infection-related
complications, might also increase risk of
death among hemodialysis populations.

In contrast to previous studies, our results
indicated that early AVF failure was not a
significant risk factor, as most of mortality
in patient occurred due to cardiovascular
dysfunction which could not be solely
attributed to AVF dysfunction. There were
several limitations of our study, it was a
single centre study, the data was
retrospective,and limited,a small no. of
early dysfunction patients, most of patient
were from rural background were the cause
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of death remained unidentified due to death
at home, moreover the CKD patient had
several associated comorbidities and
cardiovascular risk factors present.
Moreover, majority of patient were from a
very poor economic background where
financial constraint had impingement on
their treatment protocol directly.

Conclusion:

Mortality in CKD patient is an independant
variable and does not relate with early
failure of arterio-venous fistula. Though the
dialysis of patient gets hampered, it does
not solely contribute to mortality in CKD
patients. These patients had several
associated cardiovascular risk factors at
time of presentation which affected both the
patency of AVF adversely and also
impacted the morbidity.
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