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ABSTRACT

Introduction Patients with end-stage renal disease
may require arteriovenous (AV) access in the form of
arteriovenous fistulae (AVFs) or arteriovenous grafts
(AVGs) for haemodialysis. AV access dysfunction requires
intervention such as plain balloon angioplasty or covered
stents to regain patency.

Aim To systematically review and meta-analyse

the patency outcomes of covered stents in failing
haemodialysis AV access, compared with balloon
angioplasty.

Methods The review was first registered on the
International Prospective Register of Systematic Reviews
(CRD42018069955) before data collection. We searched
six electronic databases to identify relevant randomised
controlled trials (RCTs) up until August 2020, without
language restriction. Two reviewers assessed the
suitability and quality of studies for inclusion using the
Consolidated Standards of Reporting Trials guidelines. We
meta-analysed data using a random-effects model.
Results We included seven studies including 1147
patients in the systematic review, of which 867 had AVGs
and 280 had AVFs. One study was an ongoing RCT. In

the meta-analyses, we assessed patients with failing
AVGs only. Overall risk of bias was moderate. Covered
stents were associated with lower loss of patency versus
angioplasty alone at 6, 12 and 24 months (OR 4.48,
95%Cl 1.98 t0 10.14, p<0.001; OR 4.07,95%Cl 1.74 to
9.54, p=0.001; OR 2.24, 95%Cl 1.17 t0 4.29, p=0.01,
respectively). Covered stents afforded superior access
circuit primary patency compared with angioplasty

alone at 6 and 12 months (OR 1.91,95%Cl 1.31 to

2.80, p<0.001; OR 1.97, 95% Cl 1.14 to 3.41, p=0.02,
respectively). This was not significant at 24 months. There
was no significant difference in loss of secondary patency
between groups at 12 or 24 months (OR 0.74, 95%Cl 0.45
t0 1.23, p=0.25; OR 0.67, 95% Cl 0.29 to 0.154, p=0.34,
respectively).

Conclusion Our results support use of covered stents
over angioplasty alone, at 6, 12 and 24 months in failing
AVGs. Further clinical trials are warranted.
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Strengths and limitations of this study

» This study provides the most up-to-date systemat-
ic review of prospective studies of the outcomes of
covered stents versus angioplasty in failing arterio-
venous (AV) access.

» A random-effects model was employed to account
for heterogeneity among different studies.

» This meta-analysis included primary patency at
24 months and access circuit primary patency
outcomes.

» Due to lack of data on covered stents in failing AV
fistulae, our pooled analysis only focused on failing
AV grafts.

» Due to lack of data on cephalic arch stenoses, meta-
analysis of patients with these particular stenoses
were not performed.

incidence' and may be treated with kidney
transplant. Transplant, however, is not always
possible due to the limited supply of donor
kidneys and contraindications to surgery in
potential recipients. As a consequence, over
two million patients worldwide with ESRD are
currently undergoing haemodialysis, a form
of renal replacement therapy.”
Haemodialysis requires an access site either
by creating autogenous arteriovenous fistulae
(AVFs) or via arteriovenous grafts (AVGs)?;
however, stenoses of these circuits inevitably
occur over time. Excluding the cephalic arch,
these are initially managed by plain balloon
angioplasty, which provides a mechanical
force to reopen the lumen of the circuit.
However, when these stenoses become recur-
rent, angioplasty may be inadequate for
maintaining patency. In situ covered stents
(also known as stent grafts) are increasingly
employed to provide a sustained mechanical
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foreign devices into blood vessels introduces risk of infec-
tions and other specific complications, including throm-
bosis, stent migration and stent fracture.

Haemodialysis is very common worldwide, and the
intervention of choice in maintaining patency of circuits
could have stark implications on quality of life and risk to
patients, in addition to significant health service costs.*
There are currently two published systematic reviews
comparing the outcomes of angioplasty versus stents for
recurrent stenosis in AV circuits.® ° However, the studies
included bare-metal stents and were incomplete as a
recent randomised controlled trial (RCT) comparing the
two interventions was not included. Moreover, none of
these studies included results pertaining to AVFs.

Therefore, the objective of this systematic review was
to assess the effectiveness of covered stents versus plain
balloon angioplasty in both AVGs and AVFs.

METHODS

Literature search

In accordance with guidelines, our systematic review
protocol was registered with the International Prospec-
tive Register of Systematic Reviews on January 2018
(CRD42018069955). We searched six databases for rele-
vant studies (CENTRAL, DARE, MEDLINE, Embase, SCI-
EXPANDED and CPCI-S) without language restriction
from inception until May 2018. Existing trials were also
searched, and intermediate results were also considered.
Search terms are specified in online supplemental file 1.
The searches were updated in August 2020.

Selection criteria

We included only RCT5s in adults (218 years) comparing
covered stents versus balloon angioplasty and patients
undergoing haemodialysis with recurrent stenosis of AV
access. We excluded trials where patients had definitive
treatment for renal failure; or other interventions such
as drug-eluting stents or bare-metal stents. Two reviewers
(BN and MF) independently screened potential studies
for inclusion. Any disagreements were resolved by two
senior authors (IJO and CH).

Risk of bias assessment

Two reviewers (BN and MG) independently assessed the
risk of bias of included published studies. Each item was
judged as being at high, low or unclear risk of bias as set
out in the criteria adapted from the Consolidated Stan-
dards of Reporting Trials guidelines.7 8 Disagreements
were resolved via consensus.

Data extraction

Two reviewers (BN and MF) independently extracted the
following data from each included study: (1) number of
participants, (2) age, (3) gender, (4) percentage stenosis
of access site, (5) length of stenosis, (6) comorbidities,
(7) type of access circuit (AVG or AVF), (8) age of access
circuit, (9) technical success, (10) primary patency, (11)

secondary patency, (12) number of interventions before
failure and (13) stent types. Disagreements were resolved
via consensus.

Data analysis

To calculate pooled mean for study characteristics, mean
values provided in each study were multiplied by their
sample sizes. These were summed and subsequently
divided by the total sample size. Pooled SD was deter-
mined by Cohen’s SD formula.” We used Review Manager
V.5.4" for the meta-analyses and used a Mantel-Haenszel
random-effects model (BN and MF) as patient character-
istics were quite heterogenous (table 1)."” We used ORs
with 95% ClIs to compare event rates. We assessed hetero-
geneity using the I” statistic; values of 25%, 50% and 75%
represented mild, moderate and substantial heteroge-
neity, respectively.

Patient and public involvement statement
Patients or the public was not involved.

RESULTS

Our search strategy produced 1672 articles, of which 14
records were considered eligible (figure 1 and online
supplemental file 1). Seven further studies were excluded
as they analysed bare-metal stents rather than covered
ones. One other study, which was initially excluded, was
added later due to its significance. In total, in all eight
relevant studies (all RCTs), we included 867 patients for
meta-analysis, who all had AVGs.""™" The patient popula-
tions of the two results were overlapping.'®'” All studies
were RCTs (four multicentre and two single-centre trials).
Excluded studies from the meta-analyses were one small
trial on cephalic arch stenosis and an ongoing trial (total
of 294 patients), both of which had a patient popula-
tion with AVFs."” '® The key details of these papers are
summarised in table 1.

Of these 867 patients, 432 (49.8%) were treated by
balloon angioplasty alone, and 435 (50.2%) were treated
by covered stents (table 1). The mean ages were 61.7+14.0
(39.4% men) for the angioplasty group and 63.2+13.2
(36.8% men) for the covered stent group. All studies but
one reported hypertension and diabetes as comorbidi-
ties; two studies had overlapping patient populations. In
the angioplasty group, 57.0% (171/300) had diabetes
and 86.7% (260/300) had hypertension. For covered
stenting, 56.9% (169/297) of the patient population had
diabetes and 91.9% (273/297) had hypertension.

The average duration of access circuit (four studies)
for angioplasty was 2.20+2.34 years and that for covered
stenting was 2.40+2.73 years (p<0.001). One small study
was excluded as it only reported this parameter in median
and IQR ranges.

The pooled mean percentage stenosis was 71.6%+12.3%
in the angioplasty group compared with 70.4%+x11.7% in
the covered stent group (five studies, p=0.04). The length

2

Ng B, et al. BMJ Open 2021;11:044356. doi:10.1136/bmjopen-2020-044356

"1ybuAdoo Aq paroslold 1sanb Aq #7202 ‘vT aune uo ;jwod [wg uadoluwg//:dny woll papeojumod "TZ0Z dUNnrC 6 U0 9GEH10-0202-uadolwg/oeTT 0T Se paysignd isii :uado rINg


https://dx.doi.org/10.1136/bmjopen-2020-044356
https://dx.doi.org/10.1136/bmjopen-2020-044356
https://dx.doi.org/10.1136/bmjopen-2020-044356
http://bmjopen.bmj.com/

BMJ Open: first published as 10.1136/bmjopen-2020-044356 on 9 June 2021. Downloaded from http://bmjopen.bmj.com/ on June 14, 2024 by guest. Protected by copyright.

panuiluo)

)
7
[
3]
3]
@
c
[
o

o

'8 sieah g 1'Gl sieak g
¥'06 syuow g 869 edk | 20g ek |
9'g/ lsyjuowigl  L'/p syuowg 6'2G syuowg (%L79) ¥8 :NA  (%9°9Y) (N (pueiq) syusys
9'9G isyjuow g dN syuow g 4N syuow g 00}k L'eFee €1¥2, (%5°86) 621 :NLH 19 €1¥e9 LeL paiano)
1°06 :Sleah g 6'6 :Sleak g (%2°59) pasn
2°€6 syow ¢z 8718 eadh | 28l eak | 06 N elep |0oojoid-iad
8'pg ISyjuowgL  §'GY Syuowg 2'7€ syuowg (%1°26)  (%Ee6Y) -SSaUBAII08Ye
9'0/ :syjuow g dN syuow g 4N syuow g 78 €2¥SC SLFy. ¥€L INLH 89 GLFL9 gel  fysedoibuy DAV i(eHsiinw) 10Y /e 10 Alosap

HN sieah g UN :sieah g
8/ syuow g| L/ Jesh | 62 eak |
€€ 'syjuow 9 0 :syuow 9 001 :syuow 9 (Aluo uanIb ebues) (%299)9:na  (%e22) (N (pueiq) syuels
0 :syow g 0 :syow g 001 'syuow g 001 N 91N YN NLH 4 € 117999 6 paianoy
HN sieah g UN :sieah g
00L:syuow z | 001 Jedh | 0 eak |
00} ‘syjuow g 00} ‘syjuow 9 0 'syjuow g (Ajuo uanib ebue.) (%0°09) €:Na  (%0°08)
08 syjuow g 0¥ syjuow g 09 syjuow g 00k dN dN dN NLH I P LLF2'2S G Aseldoibuy ET\Z (eusminw) 104, Mled pue ueley

(%) Aoualed (%) (%) Aoueled (%) (wo) sisoud)s sisouansg sanpiqiowo)  Jopuab  (sieak) aby u juswieal] SS90y uBisap Apnig 92.n0g
fewnd ynoa19  Asuajed Atewnad fewnid ease ssaoong J0 yibuar % TN
S$S9908 JO SS07 BaJle/uoiss| Juoisa] 10b4el

106.e} Jo sso

Ng B, et al. BMJ Open 2021;11:044356. doi:10.1136/bmjopen-2020-044356


http://bmjopen.bmj.com/

)
7
o
3]
3]
®©
c
[
o

o

BMJ Open: first published as 10.1136/bmjopen-2020-044356 on 9 June 2021. Downloaded from http://bmjopen.bmj.com/ on June 14, 2024 by guest. Protected by copyright.

‘UYBQEIA A\ ‘[B1} PB]|0JUOD PASILIOPUE ‘| DY ‘pauodal Jou ‘YN ‘o|geoljdde jou /N ‘uoisusnadAy ‘N1H ‘Aousn|4 ‘ni4 ‘snyjlew sajagelp ‘N ‘BIian0D ‘A0D ‘YeIB SNOUSACLIBHE ‘DAY ‘BIN1Sl SNOUSAOLIBLE YAY
‘Apnys Jaye| yum paddejiano eyeql
*(jeanpaooud 91noe pue [B01UYOd] ‘OILUO}BUER) SBIPNIS JUSJSHIP Ul Pasn ‘SISOUL)S [BNPISal % 0cS Se paulep Ajeolyoads ‘sseoons o} swe) ajgeabueyolaiul,

Buiobuo :sieeh g Bulobuo :siesh g (%1°12)
G2y esk | G'/G uesh | L0} ‘Na
€1g 'syuowg 18/ 'syjuow g (%6°26)  (%2/29) (r0D) (pueiq) spusls
L' L. syjuow gL dN syluow g dN syjuow g 986 ¥.1¥88°¢ 4N 6€} N1H 68 g'eLFE9 143 paisnod
Buiobuo :sieeh g Buiobuo :siesh g (%1°89)
8'8/ teak | gL eak | ¥6 INd o
1°2G 'syuow g 6L 'syjuow g (%+'96)  (%6°09) (Butobuo)
£€8 'syjuow g | YN syuow g YN Syuow g ¥'86 L'1¥167C HN €€l INLH 8 G LLF29 gel  Aisedoibuy dAV  (ewsminw) 10Y M3INeAY
€9 sieak g ) sieak g (%0°G¢)
GE edh | GQ ueak | /Nd
4N syjuow g 4N syjuow 9 (%068)  (%0°G2) (n4) (pueiq) syusis
dN HN syjuow g dN syiuow g [o]0]8 dN 6¥F.9 L} ‘NLH [°] €LFG59 0c paisnod
001 siedh g 0:sieah g (%0°Gh)
001 esh | 0 ek | 6 :INa Apnis 9102
4N syjuow g dN syuow 9 (%062  (%0°G2) yim peddepieno
HN HN syuow g dN syuow g 00} N 91¥99 GhINIH ] LIF19 0z Aiseidoibuy DAV ‘(e¥s 8jbuis) 104 ,,[B J8 ueAey)
HN :sieah g YN :sleah g (%88¢)
1'eG eah | 6'9% eak | 61 ‘NA
8'9| syjuow 9 2'€8 'syuowg (%9'€9)  (%S¥2) (N (puelq) syuers
dN €'8 'syjuow g 1716 ‘syuow g 00} 8'v+9L'g 0L+69 L€ ‘N1H ¢k 6°0LFL'99 514 palenod
YN :sieoh 2 YN :sieah 2 (%9'82)
2'26 deah | g/ eak | 71 iNG
2’2/ 'syuow g 8'/2 'syuow 9 (%0'6%)  (%9°0¢)
dN L'vg ‘syjuow g £'69 'syuow g G'LL 1'C¥.8'¢C CLFLL ¢ ‘N1H SE 9VIFP'E9 6y Aisedoibuy OAV  (eus e|buis) 10H 9,/ 10 Buex
(%) Aouajed (%) (%) Aoualed (%) (wo) sisouays sisouas sanpigiowon Jopuab  (sieah) aby u juswileal]l  SS999Y uBisap Apms 224nog
fewnd ynoa19  Asuajed Arewnad fAewnd ease ssaooong J0 yibuar % sleN
SS9998 JO SSO7 BaIR/UOISI| Juoisa) 1obie]

106.e} Jo sso

panupuod | ajqel

Ng B, et al. BMJ Open 2021;11:044356. doi:10.1136/bmjopen-2020-044356


http://bmjopen.bmj.com/

2360 of records 94 of additional
identified records
through identified
database through other
searching sources

I |
!

1672 of records after
duplicates removed

1672 of records 1659 of records
screened excluded
:sszigzadfsor 6 of full-text
eligibility articles

Ehga excluded, with
(including CeAEGIS
ongoing trials)

1 ongoing clinical
trial identified and
included

8 of studies
included in
qualitative
synthesis

1 ongoing trial and 1
prospective study focusing
on cephalic arch stenosis
excluded from analysis

6 of studies
included in
quantitative
synthesis
(meta-analysis)

Figure 1 Preferred Reporting ltems for Systematic Reviews
and Meta-Analyses study flow diagram.

of stenosis was 2.7+2.1 cm for angioplasty compared with
2.9+2.0 cm for covered stent (four studies, p<0.001).

The angioplasty group had a mean of 1.7 (+2.4)
previous interventions before failure compared with the
covered stent group (1.8+2.2) (two studies, p<0.001).

The mean technical or anatomical success (defined as
residual stenosis <30% after intervention) in the angio-
plasty group was 84.7% and that in the covered stent
group (six studies) was 95.6%. The covered stent brands
used (when stated) were 40.7% (n=235) Flair stents,
31.2% (n=180) Viabahn, 24.6% (n=142) Covera and
3.5% (n=20) Fluency.

Other important parameters are summarised in online
supplemental tables 1-4.

Risk of bias assessment

Figure 2 shows the risk of bias assessment of the seven
studies. There was no mention of allocation concealment
in two out of the seven prospective studies.'” '’ Blinding

of participants and personnel was not possible, and we
therefore allocated this as high risk of bias. We did not
identify any detection or attrition bias in any prospective
studies. Only one prospective study was judged to have
reporting bias, where a 2-month primary patency was
reported instead of the standard 1month,"" but we note
this was the first preliminary study of its kind. In all but
one prospective study, there were conflicts of interest
in terms of study funding by device manufacturers. The
overall risk of bias across the studies was judged to be
moderate.

Loss of primary patency in failing AVGs

The target lesion or target area primary patency is
the Kaplan-Meier estimated time interval of patency
of the target lesion or area from initial intervention
to next access intervention or access thrombosis. In
other words, primary patency ended when only the
target lesion or area recurred.

At 6 months, loss of primary patency was significantly
lower in patients who had covered stents compared
with angioplasty alone (OR 4.48, 95% CI 1.98 to
10.14, p<0.001, 1’=74%; figure 3A). At 12 months, this
outcome was also significantly lower in the covered
stent group (OR 4.07, 95% CI 1.74 to 9.54, p=0.001,
1°=73%; figure 3B). The results similarly favoured
covered stents at 24 months (OR 2.24, 95% CI 1.17 to
4.29, p=0.01, °=34%; figure 3C).

Loss of access circuit primary patency (ACPP) in failing AVGs
The ACPP is the time estimate from initial study inter-
vention to next access intervention or access throm-
bosis, derived from the Kaplan-Meier curve. In other
words, ACPP ended when any stenoses were detected
(not just the target lesion or area).

Only two studies (n=539) included outcomes
on ACPP at 6, 12 and 24 months. Meta-analysis
(figure 4) showed that covered stents were signifi-
cantly better in terms of loss of ACPP than percuta-
neous angioplasty at 6 months (OR 1.91, 95% CI 1.31
to 2.80, p<0.001, I°=0%) and 12 months (OR 1.97,
95% CI 1.14 to 3.41, p=0.02, I°’=29%). This was non-
significant at 24 months (OR 1.70, 95% CI 0.89 to
3.26, p=0.11, 1°=0).

Loss of secondary patency in failing AVGs

The access circuit secondary patency refers to the
time interval estimate from the Kaplan-Meier curve
from initial study intervention to abandonment of
the access circuit. Only two studies (n=300) included
secondary patency at 12 and 24 months as a measure
of outcome. Meta-analysis (figure 5) showed non-
significant results in terms of loss of secondary patency
at 12 months (OR 0.74, 95% CI 0.45 to 1.23, p=0.25,
1’=0%) and at 24 months (OR 0.67, 95% CI 0.29 to
0.154, p=0.34, I’=17%).
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Other bias

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Random sequence generation (selection bias) _

Allocation concealment (selection bias) _

Blinding of participants and personnel (performance bias) _
Blinding of outcome assessment (detection bias) _
Incomplete outcome data (attrition bias) _

Selective reporting (reporting bias) _

other bias [

0% 25% 50% 75%  100%

. Low risk of bias

DUncIear risk of bias

.High risk of bias

Figure 2 Risk of bias assessment. (A) Risk of bias summary: review authors' judgements about each risk of bias item for
each included study. (B) Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages

across all included studies.

DISCUSSION

Summary of main findings

Our meta-analysis showed covered stent placement in
AVGs was significantly superior to angioplasty in terms of
loss of primary patency at 6, 12 and 24 months. Further-
more, we found that covered stents also had significantly
lower loss of ACPP than angioplasty at 6 and 12 months,
but this was non-significant at 24 months. There were
non-significant differences in loss of secondary patency.
The meta-analysis findings should be interpreted with
caution because of significant heterogeneity observed
in some of the results. The substantial heterogeneity
observed in some of the meta-analysis is likely due to vari-
ation in sample sizes and methodology (largely selection
biases) across the included studies.

Comparison with the existing literature

Previously, two similar meta-analyses have been performed
comparing covered stent deployment and percutaneous
transluminal angioplasty.” ® We build on the works of
these two studies by extending our search and including
two new completed RCTs (one new and one updated)

in our analyses. Moreover, our inclusion of only covered
stents rather than bare-metal stents better reflects clinical
practice as the efficacy of bare-metal stents for this indi-
cation has been shown to be inferior due to development
of in-stent stenoses.'” *” The discrepancies in the pooled
analysis between our results and the two other publica-
tions may be due to the different studies included in each
meta-analysis. Furthermore, one group used an inverse
variance fixed-effects model to calculate HRs.® Neverthe-
less, both studies and our results clearly favoured covered
stents over angioplasty in terms of primary patency.

Strengths and limitations

We searched extensively to identify relevant studies and
accounted for the reporting quality of included studies.
Our systematic review summarised the results of covered
stents with balloon angioplasty in both failing AVGs as
well as AVFs.

However, we recognise several limitations. First, we
may not have identified all the relevant studies, espe-
cially unpublished studies. Second, the heterogeneity
of technical definitions (online supplemental table 1)
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Balloon angioplasty Covered stent grafts 0Odds Ratio 0dds Ratio
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Haskal 2010 71 93 48 97 31.5% 3.29[1.77,6.14] 2010 —
Vesely 2016 91 138 62 131 33.9% 2.15[1.32, 3.52] 2016 -
Kavan 2016 12 13 9 17 9.8% 10.67[1.12, 101.34] 2016
Yang 2018 35 49 8 49 24.8%  12.81[4.81,34.10] 2018 —_—
Total (95% CI) 293 294 100.0% 4.48 [1.98, 10.14] .
Total events. 209 127

Heterogeneity: Tau® = 0.45; Chi® = 11.32, df = 3 (P = 0.01); I’ = 74%

Test for overall effect: Z = 3.61 (P = 0.0003) 0.005 01 10 200
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Angioplasty Covered stent grafts Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Haskal 2016 99 132 74 138 35.5% 2.59 [1.55, 4.35] 2016 —
Vesely 2016 113 138 91 131  34.5% 1.99[1.12, 3.52] 2016 —a—
Yang 2018 45 49 26 49 23.1% 9.95 [3.10, 31.95] 2018 —_—
Kavan 2019 20 20 7 20 6.9% 73.80[3.89, 1401.56] 2019 _—
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Total events 277 198

Heterogeneity: Tau® = 0.46; Chi’ = 11.04, df = 3 (P = 0.01); I = 73% k J

- 0.01 0.1 10 100
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Figure 3 Forest plot of comparison of the effect of percutaneous balloon angioplasty versus covered stent grafts on loss of
primary patency at (A) 6, (B) 12 and (C) 24 months, using a random-effects model. M-H, Mantel-Haenszel.

and follow-up protocols used by different studies may  meta-analysis may be limited because almost every study
have impeded extraction (online supplemental table included focused on AVGs, whereas in clinical reality,
4). Furthermore, more rigorous follow-up, such as many patients have AVFs for access.

mandatory angiograms, may artificially decrease primary

patency rates.”’ We did not analyse the effects of primary  Implications for research and practice

patency at 3months due to lack of data and we were =~ We are not able to make a fair comparison between
unable to perform subgroup analyses because of paucity  different types of covered stents because of heterogeneity
of data. The overall moderate risk of bias largely stem-  of trial demographics, conditions, study definitions of
ming from the conflict of interests creates some doubts  patency and endpoints. This is illustrated by the FLAIR
about the reliability of the results. The applicability of our trial having mandatory angiograms of 2 and 6 months for
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Figure 4 Forest plot of comparison of the effect of percutaneous balloon angioplasty versus covered stent grafts on loss of
access circuit primary patency at (A) 6, (B) 12 and (C) 24 months using a random-effects model. M-H, Mantel-Haenszel.
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Figure 5 Forest plot of comparison of the effect of percutaneous balloon angioplasty versus covered stent on loss of
secondary patency at (A) 12 and (B) 24 months using a random-effects model. M-H, Mantel-Haenszel.

patency invasive evaluation and patency loss definitions,
making it more rigorous than the other trials. Admit-
tedly, while difficult to do so, further trials with better
quality should be conducted to allow for more robust
assessments.

Cephalic arch stenosis is a common lesion which is noto-
riously difficult to treat with angioplasty alone compared
with other types of stenoses found in AVFs.”* * Mechan-
ical factors such as high flow rates in brachiocephalic
fistulae and anatomical factors, for example, rigidity of
surrounding structures, predispose intimal hyperplasia
and subsequently stenosis and thrombosis.”* ** In this
systematic review, the stenoses for almost all included
studies fall outside the cephalic arch as they are all focused
on AVGs (table 1 and online supplemental table 2). Only
the ongoing AveNew trial and one small, randomised
trial focused on AVFs and cephalic arch stenoses.'* ' Due
to the limited endovascular studies examining covered
stents on this specific lesion, we were unable to perform
any meaningful meta-analysis on it. Further research is
required on their clinical significance which would come
in the form of the promising ongoing AveNew trial."®

Other than the superior clinical benefits conferred
by covered stents compared with angioplasty alone
in dysfunctional AV access, there might be additional
economic benefits to the usage of covered stents. Two
recent health economic analyses suggested that in a
private healthcare setting such as the USA, both the
payer and service provider might benefit from covered
stent deployment in the long run.”” ** From payer and
patient perspectives, this is due to fewer reinterventions
compared with percutaneous transluminal angioplasty
alone, while from a service provider point of view, there
were cost savings from the lower rates of reinterventions.
While there are no current health economic analyses on
the cost-benefits of covered stents in a public healthcare
model, for example, the National Health Service in the
UK, the cost savings could arguably still be extrapolated
and applicable.

Finally, we are aware of the potential of drug-eluting or
drug-coated devices (stents or balloons) in dysfunctional
AV access. There are conflicting results in the current
literature regarding patency benefit of drug-coated
balloon versus normal ar1gi0plasty,27—29 and further
research is needed to compare these devices with current
interventions.

CONCLUSION

Loss of primary patency at 6, 12 and 24 months favoured
the use of covered stents compared with percutaneous
transluminal angioplasty alone, in failing AVGs. Insuffi-
cient studies were available for failing AVFs to make the
same comparison. Further clinical trials are warranted.
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