ORIGINAL ARTICLE
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Background: Arteriovenous fistula (AVF) stenosis is an important complication in hemodialysis (HD) patients. Prediction of survival after
percutaneous transluminal angioplasty (PTA) is also crucial for close-up monitoring and early correction. The impact of post-angioplasty access
flow rates on AVF survival was controversial. The authors conducted a prospective study to assess the relationships between post-angioplasty
access flow rate and AVF survival.

Materials and Methods: The cohort study in hemodialysis patients undergoing PTA for AVF stenosis at Srinagarind Hospital was performed
between January 2012 and September 2022. Intra-access flow rates were measured by an ultrasound dilution technique during 2 weeks after
PTA and followed every 3 to 6 months. Comparison of incidence rates and median survival times of AVF between the different access flow groups
were conducted. Risk factors of AVF re-stenosis were evaluated by the Cox proportional hazard model.

Results: 62 patients with 94 PTA procedures (1 to 7 procedures/patient) were enrolled. The mean post-angioplasty intra-access flow rate was
726+327 ml/min. The incidence of AVF dysfunction was 1.05 per 1,000 patients-days (95% CI: 0.82 to 1.35) and the median post-angioplasty
survival time was 341 days (95% CI: 233 to 802). Multivariable analysis demonstrated that comparisons with <500 ml/min group, hazard ratios
(HR) of AVF failure in 501 to 750 and >750 ml/min groups were 0.43 (p=0.003) and 0.29 (p<0.001). The other risk factors were upper arm AVF
(HR 2.58), a previous angioplasty procedure (HR 1.86), and body mass index (HR 0.90 for every increase 1 kg/m?).

Conclusion: Higher intra-access flow was associated with higher post-angioplasty AVF survival rate. The intra-access flow of less than 500 ml/
min was associated with unacceptable survival times and a very high risk for AVF failure. Monitoring and surveillance for detection of early AVF

re-stenosis are encouraged to strengthen the successful correction with high access flow and extended the usage duration.
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Well-functioning vascular access (VA) is necessary for
chronic hemodialysis (HD) patients. There are three main
types of VA, i.e., arteriovenous fistulas (AVF), arteriovenous
grafts (AVGQ), and central venous catheters (CVC). From
“Fistula First-Catheter Last Initiative” program to improve
outcome of prevalent hemodialysis patients, an AVF is
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recommended as the first line of hemodialysis VA because
it has a better patency rate and fewer complications than
other types!» while CVC may consider in patients with
poor long-term prognoses and limited life expectancy
or absence of AV access creation options“?. Loss of VA
patency caused inadequate HD and leads to increased
mortality and morbidity. The National Kidney Foundation-
Kidney disease outcomes quality initiative (NKF-
KDOQI) clinical practice guidelines recommend regular
physical examination to detect clinical indicators of flow
dysfunction of the AVF while surveillance procedures
may consider as supplementary to clinical monitoring®.
Intra-access blood flow (ABF) monitoring is a preferred
method in both AVF and AVG surveillance and preemptive
treatment of subclinical AVF stenosis reduces thrombosis
rate, hospitalization, central venous catheterization and
improves AVF survival rate®®. Percutaneous transluminal
angioplasty (PTA) is the first-line modality for treatment of
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VA dysfunction because of high success rate, defined as an
improvement of anatomic and hemodynamic parameters®,
is safe and minimally invasive® but patency after PTA
is highly variable that depends on various factors, e.g.
age of patient, comorbidities, cause of end stage kidney
disease (ESKD), type and location of VA, metabolic and
inflammatory markers, length of stenotic lesion, and residual
stenosis®'?. Prediction of patency of VA after angioplasty
is also crucial for further monitoring and early intervention.
Results from previous studies, however, indicated that
post-angiographic ABF remained inconclusively to be the
predictor of secondary patency of VA especially in AVF":
1319, Therefore, this research was performed to determine
whether post-angioplasty ABF predicted AVF patency and
to identify the potential factors that effect AVF patency
which may help physicians to enhance AVF surveillance
and preemptive treatment to improve patient outcomes.

Materials and Methods
Ethical considerations and patient selection

The retro- and prospective cohort study was conducted
in the Srinagarind Hospital, Khon Kaen University between
January 1%, 2012 and September 30™, 2022. Chronic HD
patients included were >18 years of age, receiving HD
via AVF and who underwent PTA for AVF stenosis or
thrombosis. Exclusion criteria were failure of VA correction
with PTA, unable to measure an ABF by the ultrasound
dilution technique or loss to follow-up. The present study
was approved by the Ethics Committee for Human Research,
Faculty of Medicine, Khon Kaen University, Thailand
(HE581144) and all patients were provided with written
informed consents.

Patient management

After patients were enrolled, ABFs were measured by
the ultrasound dilution technique within 2 weeks after PTA
then serially evaluated every 3 to 6 months until the end
of study or until they met the study composite outcomes,
i.e., access abandonment, AVF stenosis or thrombosis, or
re-PTA from previous AVF failure. The intra-dialytic AVF
blood flow measurement was performed during an initial 30
minutes of HD session by the trained HD nurse (BT). The
authors measured intra-access flows by using the ultrasound
dilution machine [H4FX Flow/Dilution Sensors with HD03
Monitor (Transonic® system Inc.)]. The procedure composed
ofan injection of 10 ml of isotonic saline via a venous blood
line after reversal of dialysis lines and measured blood
velocity at arterial line by ultrasound technique which its
protein and ion concentrations influenced the velocity. After
diluting with saline infusion, a change of ultrasound velocity
was proportional to the concentration of blood which blood
flow can be calculated by the mathematical analysis!'®.
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Post-angioplasty patency was defined as an interval from
the time of intervention until thrombosis or the time of re-
intervention to maintain or reestablish patency'®. Patient
data were terminated when patient was shifted to peritoneal
dialysis, received kidney transplantation or death. During
the study period, patients with ABF less than 350 to 400 ml/
min were suggested for re-PTA. If patients denied or were
unsuitable for re-PTA, patients were followed-up and ABF
was measured as per study protocol.

Data collection

Baseline characteristics and demographic data, e.g.,
age, sex, weight, height, body mass index, comorbid
diseases, causes of ESKD, history of smoking, site and
primary patency of AVF (an interval from the time of access
placement until any intervention designed to maintain or
reestablish patency)!'” and an episode of previous PTA
were collected from the interview, physical examination
and review of medical records. AVF failure was diagnosed
when the AVF was not successfully used for HD whether it
was patent or not!”. HD adequacy assessed by using a urea
kinetic model, Kt/V value, was evaluated monthly during
the study period.

Statistical analysis

Sample size was calculated by Rubinstein’s formula®
or survival analysis that compared 2 survival curves with
a minimum hazard ratio of 2.87 and median survival times
in the control group that was 6 months. The power of
the test that was 0.9 and a p-value <0.05 was considered
statistically significant. The total samples size should be
49 post-angioplasty procedures.

Continuous data were expressed as mean + SD or
median and 25 and 75 percentiles. Categorical data were
expressed as number and percent of total participants. Two
groups were compared by using Student’s t-test or Mann-
Whitney U test for the continuous variables expressed
as mean or median differences and a 95% confidence
interval (CI), and the Chi-square test or Fisher’s exact test
for categorical variables. In patients with multiple PTA,
the value of each post angioplastic ABF and its number
of angioplasty procedure were used for analyses of AVF
survival and the potential risk factors. Survival analyses
were expressed as Kaplan-Meier curves and compared
between groups by Log-rank tests. Cox regression analysis
was used to analyze factors that were potentially related to
survival of AVFs and expressed as the hazard ratio and 95%
CI. HRs that accounted for the effects in univariable analysis
with p-value <0.05 and other potential factors related with
AVF survival reported in previous studies were entered into
a multivariate Cox regression model. Statistical analyses
were done using STATA version 17.0 and p-value less than
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0.05 was considered to be statistical significance.

Results

62 chronic HD patients, 59.7% and 40.3% of them who
had twice and thrice weekly HD, with 94 PTA procedures
(range of 1 to 7 procedures/patient) were enrolled. The
overall mean age was 62.249.7 years, 61.3% male, 77.4%
had forearm AVF, median duration of ESKD and AVF ages
were 32 (15.4 to 64.1) months, and 21.5 (9.7 to 37.8) months.
In 57.5% of all post-angioplasty procedures these were the
first PTA procedure (Table 1).

The mean and median ABFs in pre- and 2 weeks post-
angioplasty were 147.2+121.1, 150 (0 to 230) ml/min and
725.7+326.8, 690 (460 to 920) ml/min. All patients were
received ABF monitoring every 3 to 6 months throughout
the entire the present study period. Median follow-up times
was 246.5 (152 to 741) days. During the follow-up period
of'total 94 post-angioplasty procedures, 63 of them met the
outcome of AVF stenosis/thrombosis, 31 of them still had
patency of AVFs, however, 22 post-angioplasty procedures
were censored: 11 from death, 7 from referred to other
hospitals, 3 from received kidney transplantation, and 1
from shifted to peritoneal dialysis. Therefore 9 of total 94
AVF post-angioplasty procedures still continuously patented
at the end of study.

Survival analysis

The follow-up time of 94 post-angioplasty procedures
from 62 chronic HD patients was 59,814 patient-days.
The incidence of composite outcomes was 1.05 per 1,000
patients-days (95% CI: 0.82 to 1.35) and the median post-
angioplasty survival time was 341 days (95% CI: 233 to
802). The post-angioplasty AVF survival rate was 74.5%
and 49.7% at 6 and 12 months.

There was an association between post-angioplasty
ABF and survival of AVF; lower ABF was significantly
associated with lower survival rate and even the cut point
levels were 350, 450, 500, 550, 600, 650, 700, 750, 800 and
850 ml/min but this association was not significant when
the cut point value was 900 ml/min.

The patients were classified into 3 groups according
to the post-angiographic ABF (<500, 501 to 750, and >750
ml/min) in which their incident rates of AVF failure were
2.15 (95% CI: 1.47 to 3.16), 1.15 (95% CI: 0.67 to 1.98),
and 0.66 (95% CI: 0.44 to 0.98) per 1,000 patient-days and
median survival times were 224 (95% CI: 124 to 433), 322
(95% CI: 162, -), and 867 (95% CI: 308 to 2,147) days
(p=0.001) as shown in Figure 1. Furhthermore, there was
an association between post-angiographic ABF and survival
of AVF demonstrated by an increasing of ABF every 50
ml/min reduced the hazard ratio of AVF failure 6.4%,
p=0.004 (Table 2) and the positive correlation between post-
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Table 1. Patient characteristics

Participants
(n=62)
Sex, male, n (%) 38 (61.3)
Age (years), mean + SD 62.2+9.7

Duration of ESKD (months), median (IQR)
Caused of ESKD, n (%)

32 (15.4 to 64.1)

Diabetic nephropathy 34 (54.8)
Hypertensive nephropathy 13 (21.0)
Gout 6(9.7)
Glomerulonephritis 4 (6.5)
ADPKD 2(3.2)
Nephrolithiasis 1(1.6)
Unknown 2(3.2)
Comorbid disease, n (%)
Dyslipidemia 61 (98.4)
Hypertension 60 (96.8)
Diabetes mellitus 34 (54.8)
Ischemic heart disease 6(9.7)
Dilated cardiomyopathy 2(3.2)
Obstructive sleep apnea 2(3.2)
Cerebrovascular disease 1(1.6)
Peripheral arterial disease 1(1.6)
Smoking status, n (%)
Nonsmoking 45 (72.6)
Former smoking 13 (21.0)
Current smoking 4 (6.5)
Body mass index (kg/m?), mean + SD 22.5+3.7
Hemoglobin (g/dL), mean + SD 10.7+1.6
Hemodialysis adequacy (Kt/V), mean + SD 1.61+0.25
Age of AVF (months), median (IQR) 21.5 (9.7 to 37.8)
PTA procedure, n (%) 94 (100)
Number of PTA procedures (n=94)
1 PTA 54 (57.5)
27 PTA 20 (21.3)
3 PTA 10 (10.6)
4 PTA 5(5.3)
5% PTA 3(3.2)
6" PTA 1(1.1)
7% PTA 1(1.1)
Site of AVF (n=94)
Forearm 63 (67.0)
Upper arm 31(33.0)
Intra-access flow (ml/min), mean #* SD (n=94)
Pre PTA 147.2+121.1
Post PTA 725.7+£326.8

ESKD=end stage kidney disease; ADPKD=autosomal dominant polycystic
kidney disease; AVF=arteriovenous fistula; PTA=percutaneous transluminal
angioplasty; SD=standard deviation; IQR=interquartile range

angiographic ABF and duration of AVF patency (r=0.32,
p=0.002, Figure 2).
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The factors related with AVF survival evaluated by
univariate analysis were the ABF and location of AVF,
number of PTA procedures, number of HD sessions per
week and body mass index (Table 2). The other factors
e.g. age, sex, comorbidity diseases of; - diabetes mellitus,
hypertension, myocardial infarction, dyslipidemia, and
cerebrovascular diseases, smoking status, duration of
ESKD, and lifespan of AVF had no significant affect on
post-angiographic AVF survival rates (Table 2).
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Figure 1. The post-angiographic survival of AVF compared 3 groups
categorized by post-angiographic intra-access blood flow (ABF): <500, 501
to 750, and >750 ml/min.

After adjustment for potential factors related with
AVF survival by multivariate analysis, post-angioplasty
ABF, repeated angioplasty, body mass index and location
of AVF had significant effects on AVF failure (Table 3).
When compared with patients whose post-angioplasty
ABF <500 ml/min group, the adjusted HRs for AVF failure
were 0.43, and 0.29 in patients who had post-angioplasty
ABF 501 to 750 and >750 ml/min groups. Increase of post-
angioplasty ABF every 50 ml/min reduced the adjusted
HR of AVF failure 7.3%, p=0.003. Patients with repeated
angioplasty had an AVF failure more than patients with the
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Figure 2. The correlation between post-angiographic intra-access blood
flow (ABF) and duration of arteriovenous fistula (AVF) patency.

Table 2. Risk factors for post-angiographic AVF failure assessed by univariate analysis.

Variables HR (95% CI) p-value
Intra-access blood flow (every increase 50 ml/min) 0.936 (0.90 to 0.98) 0.004
Location of AVF (upper arm/forearm) 2.54 (1.50 to 4.30) 0.001
Number of PTA treatment (every increase 1 time) 1.15 (1.01 to 1.31) 0.03
Repeated PTA (yes/no) 2.50 (1.43 to 4.39) 0.001
Body mass index (every increase 1 kg/m?) 0.89 (0.82 t0 0.97) 0.007
HD sessions/week (trice/twice) 0.51 (0.30 to 0.88) 0.015
Age (every increase 5 years) 1.03 (0.91 to 1.17) 0.64
Sex (male/female) 1.23 (0.72 to 2.11) 0.44
Duration of ESKD; every increase 100 days 0.99 (0.96 to 1.01) 0.33
Underlying and comorbidity diseases (presence/absence)
Diabetes mellitus 1.34 (0.81 to 2.23) 0.26
Hypertension 0.88 (0.21 to 3.62) 0.86
Cardiovascular disease 1.26 (0.56 to 2.80) 0.58
Dyslipidemia 0.40 (0.05 to 2.92) 0.37
Smoking status (quit or current/none) 1.13 (0.66 to 1.94) 0.65
Hemoglobin level (every increase 1 g/dL) 0.90 (0.76 to 1.08) 0.25
Post-angioplasty Kt/V (every increase 1 unit) 0.60 (0.23 to 1.60) 0.31
Age of AVF (every increase 50 days) 0.99 (0.98 to 1.01) 0.40
Site of AVF stenosis (anastomosis/non-anastomosis) 1.57 (0.88 to 2.82) 0.13
Percentage of pre-PTA AVF stenosis (every increase 1%) 1.005 (0.98 to 1.03) 0.39
Percentage of residual stenosis 230% (yes/no) 1.19 (0.53 to 2.68) 0.67

HR=Hazard ratio; Cl=confident interval; AVF=arteriovenous fistula; PTA=percutaneous transluminal angioplasty; HD=hemodialysis; ESKD=end stage

kidney disease
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Table 3. Risk factors for post-angiographic AVF failure from multivariate analysis*

Crude HR Adjusted HR 95% CI p-value

Intra-access blood flow

<500 ml/min 1 1

501 to 750 ml/min 0.58 0.43 0.20 to 0.92 0.03

>750 ml/min 0.35 0.29 0.15 to 0.56 <0.001
Location of AVF

Forearm 1 1

Upper arm 2.54 2.58 1.41to0 4.73 0.002
Number of PTA procedures

1 1 1

22 2.50 1.86 1.02 to 3.40 0.042
BMI (every increase of 1 kg/m?) 0.89 0.90 0.80 to 0.997 0.043

* Multivariate analysis adjusted for age, BMI, comorbid disease, smoking status, location of AVF, lifespan of AVF, repeated angioplasty, and frequency of HD

per week D adequacy.

PTA=percutaneous transluminal angioplasty; AVF=arteriovenous fistula; BMI=body mass index; HR=hazard ratio; CI=confident interval

first procedure and upper arm AVF location was associated
with higher risk of AVF failure than forearm AVF. Patients
with high BMI were associated with decreasing risk of AVF
failure (11% for every 1 kg/m?), after classified into high
(>25 kg/m?), normal (18.5 to 25 kg/m?) and low (<18.5 kg/
m?) BMI groups found that the patients in high BMI group
had significant lower AVF failure when compared with
normal BMI group (HR 0.28,95% CI 0.10 to 0.78; p=0.016)
while patient in low BMI group does not significantly
increase risk of AVF failure (p=0.29) (Table 3).

Discussion

In the present study, there were 94 PTA procedures
from 62 HD patients; 57.45% were the first time for PTA.
Overall survival rate of AVF was 74.5% and 49.7% at 6
and 12 months and median post-angioplasty survival time
was 341 days. These results were comparable with previous
studies in that survival rate of AVFs ranged from 52 to 85%
and 26 to 55% at 6 and 12 months after angioplasty 41920,
however, high post-angiographic survival rates were
reported from studies that only included the patients with
first time of PTA.

The NKF-KDOQI guideline recommends that HD
patients should be surveilled for AVF dysfunction by
regularly physical examination and review of clinical
indicators associated with AV access dysfunction®. ABF
may be also useful for detection of AV access dysfunction,
however, there is no validated threshold of ABF that
accurately predict further AVF loss. The previous RCT
study of AVF surveillance using ultrasound dilution
technique demonstrated the trend to detect AVF stenosis
earlier, however, benefit on VA patency was inconclusive®.
Moreover, the present study in patients without clinical of
VA dysfunction found that the prophylactic intervention
might increase risks for infection and pseudo-aneurysm
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without benefit on VA survival®®. Nevertheless, levels of
ABF threshold suggesting physicians to perform further
investigations and treatment were vary by different
guidelines, ranging from <300 to 500 ml/min®**?%. The post-
angioplasty ABF <500 ml/min discovered from the authors’
study was significantly associated with further AVF failure
therefore this value should be considered as threshold for
close monitoring or surveillance of AVF re-stenosis after
the angioplasty.

Successful angioplasty was defined as residual
diameter stenosis less than 30% and flow restoration that
exceeded pre-defined threshold values®). In this current
study, there was a limitation in angiographic evaluation
for residual stenosis after angioplasty. This anatomical
endpoint with a residual stenosis of less than 30%, however,
was unreliable for predicting the long-term patency. A poor
correlation between residual stenosis and subsequence
patency was reported from a study of 96 interventions
in native AVF!” while Heye et al."" found that technical
success PTA of a residual stenosis of <30% was associated
with higher VA dysfunction from thrombosis (HR 6.15;
p=0.013) and trended to increase VA dysfunction (HR 2.59;
p=0.107). Heerwagen et al.!¥ reported a good correlation
between the anatomic endpoint (<30% residual stenosis)
and hemodynamic endpoint (post-interventional flow >600
mL/min by endovascular flowmeter) with a discrepancy rate
that was 25% (23 of 93 intervention). In the current study,
the post-intervention ABF was 686+323 ml/min which
was higher than the routine ABF prescription for adequate
hemodialysis and the post-PTA 6-month patency rate was
60% more than the threshold of 50% from Kidney Disease
Outcomes Quality Initiative (KDOQI) recommendations
for clinical success of PTAs.

Post-angiographic ABF may predict long-term
patency in AVG©@*?” but these findings in the AVF are still
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inconclusive. It was found that post-angiographic ABF can
predict survival rate of AVF after PTA. According to post-
intervention ABF, the survival rate of AVF was significantly
lower in the post-angiographic ABF <350 ml/min group by
univariate and multivariate analyses, comparable with the
recommendation that the functional VA should be able to
deliver a flow rate of 350 to 400 mL/min without access
recirculation for the entire HD treatment time!'”. These
results were supported by the Tessitore et al.”” study that
higher post-intervention ABF was significantly associated
with improved access longevity (RR: 0.995, 95% CI10.990 to
0.999; p=0.044). A non-significant effect of post-angioplasty
ABF on AVF patency, however, was also reported from
previous studies. Heerwagen et al.!"¥ reported that post-
interventional blood flow more than 600 mL/min did not
improve primary patency at 12 months (p=0.35). This
finding was similar with the result from Guedes-Marques
et al."¥ in that increasing of post-intervention ABF more
than 2 times of pre-intervention ABF, did not even have
a significant impact on AVF survival (88.9% vs. 68.8% at
12 months; p>0.05). These findings might be explained
by higher flow improvement reflects a more vascular
sheer stress trauma that causes endothelial cell injury and
stimulates inflammation and cell proliferation resulting in
early restenosis from intimal hyperplasia®?.

The AVF age was previously identified as a factor that
affected post-angiographic AVF patency. The study from
Heerwagen et al.' found that increasing the fistula age
every 10 months was associated with a decreasing of patency
loss 2.6% (HR 0.974 for a one-month difference, 95% CI
0.950 to 0.998; p=0.038). This finding was confirmed by
other 2 studies that shorter AVF age especially, less than 6
months, was associated with a significantly increased risk of
patency loss. Heye et al.!'V reported that the older AVF had
smaller probability of recurrence stenosis and occlusion and
the AVF age less than 6 months was associated with shorter
post-intervention patency and from the Maeda et al.@? study,
the age of fistula <6 months significantly increased risk of
patency loss (RR 4.52;95% CI 1.5 to 13.6, p=0.007). In the
current study, the increasing of AVF age did not significantly
increase post-angiographic patency (p=0.570), however,
mean AVF age in the present study was relatively longer than
previous study (mean 28.8 months vs. 18.95 months® and
median 20 months®?) and only about 10% of patients in that
AVF age were less than 6 months. This might be mitigating
the effect of AVF age on post-angiographic patency.

The association between location of AVF, type of AVF
and post-angiographic AVF patency remained inconclusive.
A non-significant difference in post-PTA patency between
upper arm and forearm AVF was reported from a previous
study (HR 1.17; p=0.27)®» while Rajan et al."” reported
lower post-PTA patency at 12 months in patients with
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an upper arm AVF (39% +7 vs. 62% +5; p=0.004). The
upper arm AVF was associated with a higher risk for post-
angiographic AVF failure that was observed in the current
study (HR 3.38,95% CI 1.57 to 7.25; p=0.002) and this may
result from a higher flow rate and turbulent flow in the upper
arm AVF and some patients had the upper arm AVF due to a
limitation in forearm fistula creation from peripheral arterial
disease in which peripheral artery disease, coronary artery
disease and diabetes mellitus were previously reported as
the risk factors of patency loss after intervention'?.

Most studies found that previous intervention and early
recurrence of stenosis was a strong risk factor for AVF failure
after PTA(12143D_ The angioplasty procedure itself causes
endothelial injuries resulting in cellular proliferation and
neo-intimal hyperplasia which are the major predisposing
factors of VA dysfunction. In the present study by Chang et
al.®, it was found that the cellular proliferation indices using
an antibody to the expression of a proliferating cell nuclear
antigen, of both intimal and medial layers, were significantly
greater in the post-PTA restenosis group than the primary
stenosis group. In the restenosis group, proliferation indices
correlated positively with the number of PTAs per lesion
(r=0.754; p<0.001) and negatively with the interval from
PTA to restenosis (r=-0.741; p<0.001). These results support
the findings of the current study that patients with at least
one previous PTA had higher risks for AVF failure after PTA.

From previous study of impact of obesity on AVF
outcome in 388 HD patients (47.2% fistula first) found that
obese patients (BMI >30 kg/m?) had poor long-term AVF
survival compared with non-obese patients (HR 2.74; 95%
CI 1.48 to 7.90; p=0.004)®. The Potential explanation of
inferior survival of AVF in obese patients were 1) smaller
utilized vessels, 2) soft tissue thickening that increase risk
for vein transposition and/or infiltration during cannulation,
3) risk for hypercoagulable state, and 4) more aggressive
myointimal hyperplasia. Contrast with the authors’ study that
high BMI and/or obese patients were associated with better
post angioplasty AVF survival which may result from high
ABF in these patients (mean ABF 686 vs. 789 ml/min in
BMI <30 and >30 kg/m? respectively). Previous study which
found that patients with overweight status (BMI >25 kg/
m?) was independently associated with higher ABF (mean
difference 160 ml/min; p=0.02)??. Yang et al.®® study to
determine the ideal body weight (IBW) base access flow
threshold to predict AVF patency reported that low ABF/
IBW is an independent predictor of AVF functional loss
better than low ABF alone and suggested to use normalized
ABF with body size for further investigation rather than use
single ABF threshold for all patients. The authors analyzed
by using normalized ABF with IBW and BMI the results
was similar, higher ABF/IBW (ml/min/kg) and ABF/BMI
(ml * m*min/kg) were independently associated with lower
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risk of AVF failure (HR 0.93; 95% CI10.88 to 0.98; p=0.007
and HR 0.97; 95% CI 0.95 to 0.99; p=0.018 respectively).
The present study has several limitations. Because
angiographies were not performed in all participants,
therefore, some details discovered in angiography and
probably related with AVF patency such as severity, length
and multiple lesions of stenosis were lacking. These
parameters, however, were defined variably among studies
and previous study found that location of stenosis (HR
4.11; p=0.25), degree of stenosis (HR 0.44; p=0.51), length
of stenosis (HR 3.08; p=0.08) and presence of multiple
stenosis lesions (HR 0.18; p=0.67) were not significantly
related with post-angioplasty VA dysfunction!”. However,
result from Aktas et al. study shown that grade of stenosis
(HR 1.02; p=0.38) and multiple stenosis lesion (HR 0.62;
p=0.43) were not significantly associated with secondary
patency of AVF after angioplasty while length of stenosis
(HR 1.01; p=0.003) associated with poor AVF patency?.

Conclusion

PTA is an effective and highly successful intervention
for AVF dysfunction in HD patients. Multiple factors are
potentially related with post-angiographic AVF patency.
Prediction of AVF patency is beneficial for close-up
monitoring or a suggestion to create new VA in some
patients. Post-angioplasty ABF can predict the patency of
AVF, i.e., higher ABF flow correlated with longer survival
time and a lower risk for AVF failure was reported. HD
patients with post-angioplasty ABF <500 ml/min especially
in patients with upper arm AVF and who previously
received a PTA should be classified as high-risk patients
for AVF failure which need more aggressive surveillance
and monitoring. Further studies are needed to find out
new innovations or medications that can prolong post-
angiographic AVF patency especially in the high-risk groups.

What is already known on this topic?

From international guideline of vascular access in
hemodialysis patient, supplemented intra-access blood flow
(ABF) with clinical monitoring is preferred than clinical
examination alone to early detection of vascular access
dysfunction especially in patient with history of vascular
access stenosis. However, there is no validated threshold
of ABF to diagnose vascular access dysfunction or predict
of vascular access survival which can be used for further
optimal surveillance or preemptive intervention.

What this study adds?

From this study, patient with post angioplasty ABF
<500 ml/min should undergo close monitoring for vascular
access dysfuction especially in patients with upper arm AVF
and previous angioplasty procedure. Post angioplasty ABF
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>500 ml/min may be one of the parameter of successful
angioplasty; however, the benefit from preemptive re-
angioplasty in these groups need to be identified in further
study.
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