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Robusmess of Longitudinal Salety and
Eificacy After Pacdlitaxel-Based Endovasculax
Therapy for Treatment ol Femoro-Popliteal
Axtery Occlusive Disease: An Updated
Systematic Review and Meta- Analysis ol
Randomized Controlled Trials
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Background: The amms of s study were: 1) 10 assess ragiiy ndices (Fis) of ndividual ran-
| dormized contralied rials (RCTs) thal compared pacitiaxe\-based drug-coaied halloons (DTS

e of drug-eluiing stents (DESS) versus shandard endovascular devices, and 1) 10 meta-analyz
- mid-lerm and \ongAetrm saiely and etficacy outcomes ftom avaiiable RCT data wiile also es
maling the T\ ol pooled tesulls.

RSe Nethods: This systematic review has been regisiered n the PROIPERO public datak
ey, (CRDA022IVAT2G 't vwew ord york ac Wk PROSPTERT). A guery of Puohiied (Med
gisier ENBASE (Excemia NMedical Dakabase), Scopus, and CENTRAL (Cochrane Central Re
Xirnary of Conralled Trials) dalabases was periormed 10 denity eigile RCTs. Rales of §
COMeSs, palency (PP) and target \esion revasculanzaiion (TLR) were assessed as efficacy ou
ove Ine whle \ower o amputaiion (LLA) consising of major amputaiion tnal is. below or 2l
(e pooied knee and all-cause morialily were estimaled as saiely oulcomes. R\ outcomes we
N. The an- WiEh 2 randormn efiecis mode) 10 account for any cinical and study design helerogenet
-up \engin alyses wete performed by dividing e RCTs according 1o Inelt maximal folov
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(rald-term was defined as results up 10 2—3 years, while \ongem was defined as resuls up o
A—% years). For each indinidual ouicome, the T\ and reverse fragiiy index (RFY) were calculaied
AccoTding 10 whetner Ine outcome results were stalishically significant or not, tespecinely. The
Tragiity guotient (FQ) and reverse fragiity guotient (RFQ), winich ate tne T\ or RF divided by the
sample size, were also calculated.
Resulis: A tot) of 2,337 palents were ncuded n the sysiemalic review and meta-analysis.
There were 2 RCTs examining DES devices and 14 RCTs evalualing different DOBs. For eff-

cacy
PP

oulcomes, nere was evidence nal paciiaxe\-based endovascular tnerapy ncieased e
3l and reduced ne TLR rale al mid-temn, with a calculaied pooled gk aio (RR) of

1 88 for palency (9%% C\, 1 551 88, P < 0.001), with a cotresponding nurmber needed-o-
real (NNTY of 3 palients (95% C\, 29-32) and RRA of 0.44 for TLR (95% C\, 035054,
P = Q.027), respecively. Similarly, there was evidence thal pacitaxel-hased endovascular thex-
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dons, and the medi-
eriaken a sigmificant
s alter the use of these
w-level data. Tuarthey,
s by key stakeholders wo
Signal can be vexified, a
dies have ensued. Tmpor-
POEATY  meta-analysis
igimal findings ol Katsanos
bate has emerged 1o wy and
sons hat could explain the

\ olten overlooked issue on this

at none ol the paditaxel-based

nierventional RCTs were appro-

10 validly assess the moriality

ver, The robusiness of statistically
nonsignificant dAidnolomous oul-

valhuated using newer stanstical 1ooks,

gty index (Fl) and veverse ragilivy

7 Indeed, these indices canhelp eval-

ustmess of tial results while estimatng,

Ion 10 standard measures ol statstical

e but 10 date, these tedhmigues have not

apy o increased PP and decreased TLR raies allong-tem, with calculaied pooied BR values
of A 73 195% C\, A A2—2.64, P = 0.004) and 053 (9%% C\, 0.45-0 .62, P = Q.82), respecinely.
For saiely ouicomes, tnere was evidence inal pachiitaxel-hased endovascular therapy ncreased
all-cause moriality at mid-srm, with 3 calculaied pooied RR of 2.05 (95% C\, 1 21 -3 24). ow-
ever, fnere was no difference between reaiment arms n LA ab midAerm (95% G\, 0A——2T,

P = 0.58). Similarly, neiiner all-cause mortality not LA all long-term diftered between treatment

rms, With a calculaied pocied RR of 0686, 1 02 (95% G\, 031 —3.42) and A 02 (95% C\, 030
524, P =0722), respecively. The pooled estimalies of PP at mid-ierm were rgdoust iFl = 28 and
FQ =1 9% as were pooled raies of TLR (FL = 18 and FQ = 0.9%). However, when saliety ouk
comes were analyzed, e onusiness of e meta-analysis decreased signficantly . \n fact, in
relallonghip between Ine use ot pacitaxel-coaied devices and all-cause mortalily al mid-es
ghowed very ‘ow robustness (Fd = 4 and FQ = 02%). AL © years, only e beneit
pacitiaxei-hased devices 1o reduce TLR remained robust, with an Tl of 32 and an FQ ot 3.
Conclusions: The dala supporing cinical etficacy endpoinis of RTTS hal examined pachy
Hased devices in the reaiment of femotal-popiteal arienal occlusive disease were 1ohust
ever, the pooled safely endpoints were tignly fragie and prone 1o bas due 1o \oss of
iollow-up In the onginal studies. These findings ghould be considered in the ongomg de:

cerming Ine saliely of paciiaxe\-nased devices.

TNTRODUCTION Quality Improvement organiz
cal device industry ave v

Several randomized controlled rials (RCTs) have elior 10 determine safety Tis

demonstrated the efficacy ol paditaxel-based (‘.1\.(10- devices by studying paty
vascular therapy lor treatment ol femoral-popiiteal  yecause of the intense 1oc
pexipheral artery ocdlusive disease (PAODLY. determine 1 the moriakt
Indeed, recemt meta-analyses of RCTs with \ow
Tisk ol bias have amassed evidence about the ellec-
dveness ol paditaxel-based stents and balloons in
significantly  redudng  restenosis  and  thereby
decreasimg the 1igk of target lesion revasculanzaton
(TLRY ¥ While the magnitude of the benefit ot the
elficacy endpoinis was consistent M all tials with AN IMportant ay
2A-month primary patency (PPy of 57—90% and Lopc is the fact 1
on freedom from TUR of 64—97% alter lemoropoplhi- femoral-poplited
teal drug-coated balloons (DCBS) angioplasty, the
observed elfects on the salely endpoints may have
been under evaluated. In facy, the controversial sys- significant an
TETNANC Teview and meta-analy$is of summary -level comes can be
data by Katsanos et al.” detected an increased mox- namely the
ity signal alter the use ol pacitaxel-based balloons ynaex (REY)
and stents, herdby 1eading 10 NUMeTous Warnings  ave the 1
and recommendations by regulators and guideline bias, N a
WIITNg, commitiees 10 resmict their use. Concax- Significan
rently, the miernational vascular  community,

mamber of derivatve st
anily, a More conte
now contradicis the «
et al.,” and Vigorous
wWentify potential e
confiiciing, evidencs

priately designs
endpoint. How



been apphied n this dinical scenano. Therelore, us-
ng, this iramework, the aims of this study werei iy 1o

studies reporied appropriate cinical outcome mea-
sures as defined subsequently for data synthesis.

assess the Tl of mdividual RCTs that compared

paditaxel-based bHalloons or stents versus standard
endovascular devices, and i) 10 meta-analyze mid-
term and long-term salety and efficacy outcomes
fxom available RCT data while also estimating the
Tl ol pooled results.

MATERIALS AND METHODS

Literature Search
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>A. Rates ol PP,
Wy were pooied
coumnt ot any cin-
ity . The analyses
> RCTs according o
i as outined above.
A qualitatively asing
wdual ovtcome, the T
cording 1o whether the
wistically  significant oy
anner described by Walsh
¢ ol events in each group
ap was considered. Lowey
astical Tobusiness, howevey,
ardized cut-off defined fox
1e TL or RFL values were visu-
e number of patientis lost 1o
55 10 follow-up exceeds the Tl
wld be cautioustly interpreted as
L THAY OCCuY W patients \ost 1o
cloring these may shilt the results.
AEQ), wihidhiis the Ti divided by the
s als0 calonlated 10 assess What pro-
ENS Must dnange statas 1o modity

The authors dedlare that all supporting data are
avallable within the tables, figures, and sappie-
mental material ol the present artidie. This system-
ANC Yeview Nas been yegistered in the PROSPERO
public database (CRDA2O22I0ARLG
crd york.ac k] PROSPEROY. Blectronic seardh ot
PubMed (Mediine), TMBRASE (Excerpta Medical
Database), Scopus, and CENTRAL (Codarane Cen-
Al Register ol Controtied Trialsy was periormed 1o
dentily eligible RCTs. Only English language and
fully published arficdles wete selecied. The Wieratare
was sareened lor ROT-invesugating pacditaxel-vased
DCR ot paditaxel-based drug-ehating stenis (DESS)

Data Extraction and Outcome Measures

The selection process Lot the RCTs complied with the
preferred reporing tems for systemanc reviews and
meta-analyses. The yrelerence Nists ol all selected ax-
tdes were also gueried for the identfication of
potentially missed study candidates. Two authors
M D, and DM selecied the studies 10 be imdhuded
N guantitative  synthesis  and  independently
exiracied relevant raw data in duphicate. Any dis-
agreements were resolved by consensus with a thix
MVestigalor (5.1}, Our meta-analysis concenirals
on a core set ol salety and elficacy outcomes,
further detailed. Tor the evaluation ol device «
cacy, we extracied data on PP and TIR, wh
data on lower Wmb ampuiation (LLAY, cons
ol Major ampuiations that is. below or abo
knee, and all-cause mortality were soughi v
device safety. All outcomes were analyzed
erm (e, published RCT with cumulativ
2 Of up 10 > years) and long-teym \ie.,
RCT with comulative data at 4 or up
with separate indusion of relevant R
Teta-analyss, as apphicable.

nup hwww

n the femoral popliteal artery. Seardh terms
mduded: “Codhrane, lemoral arery, pophieal ar-
1ery, lemoral pophiteal artery, late lamen \oss, reste-
nosis,  TIR, perpheral angloplasty,  steny,
randomized, balloon angloplasty, paditaxel-
eluting  balloons,  paditaxel-coated  balloons,
paditaxel-eluting sients, pacditaxel-coated sients,
paditaxel-ehuting stents, DCBs, and DESs, as well
as \ne corresponding Medical Subjects Headings
with Boolean syntax Q.e., the logic terms AND
andlor ORY. The Werature seardh was last updated
n January 2022.
The iolowing populantion, Mierveniion, Conoy,
and outcomes (PICOY question was used 10 design
e current systematic review: W patents with
PAOD (patienis) treated with DCB or DES in the
femoral popliteal artery (mtervention) wm RCT

Statistical Analysis

Categorical variables were expresse
percentages,  while  continuous
means * 8D i normally disiriby
TIR, TLA, and all-cause mor
with 3 random effects model 1o 2
ical and stady design heterogs
were perlormed by dividing A\
their maximal lolow-up len
Tublication bias was assess
funnel plots. For eadh mnds
and RYL were calculated 2
outcome  results were s
NoL, tespectively, in the ¢
et al.” The total numk
over the entire fofiow

versus nonpacitaxel-based endovascular devices  FURFL indicates less st
(comparnson), what is the robusiness ol mid-term as there 1 no s\ar
and long-term salety and efficacy outcomes (out- acceplable fragiy,

comes)? To be mduded In the carrent meta-
analysis, studies had 1o meet all the lollowing pre-
spedified mdhusion crterias 1) study design was an
RCT, 2) nvestgation involved use of a DCB ot a
DES n the femoral popliteal artery; ) pavent pop-
wlaton with PAOD and sympioms of intermitient
Aaundication (ICY) andlor daromic imb-threatening,
schemia, 4) iolow-up longer than | year, ) the

ally plotied againsy
follow-up. When
or RF], resulis b
events ol intere
foVow-up, and |
ragiity quotie
sample i7e, w
porion ol p



he significance ol the results. For nonsigmficant
outcomes, the yeverse fragiiity quotient (RFQ) was
calculated In a similar fashion by dividing the RFL

them as high, low, or undlear rigk of bas. Any dis-
Agreements were resoived by consensus with a thivd
Author (S

by the sample size. The Fi, RF], FQ, and REQ were
calculated using the R Stadio version 3.5\ (R Project

for Stanstical Compuiing).

RESULTS

A random efiects model was used lor the meta-

analysis. Weights were assigned using, the Mante\—
Taenszel method.  Summary
expressed as Tisk 1atios (RRs) with the assodated
95% confidence mtervals (CIsy. To help harther
miorm mferpretation and support dimical jadg-
ment, the mamber needed-to-treat (NNT) and num-
ber needed-to-harm  INTY) with  corresponding,
95% Cls were Also calculated foy efficacy and safety
outcomes, respectively. The Tl, RF}, TQ, and REQ
were also calcnlated for meta-analytical outputs.
Quantatiive synthesis of the incdiuded RCTs was
periommed W R language environment (version
340 with the “metd’ pacdkage version A9-2)
and MedCale Statstical Soltware version 1926
(MedCale Soltware by, Ostend, Belghamy, hwps: ]
www medcalc.org, 2020Y.
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Arnarily lor the
calegory 13y

stady population,

> \mnb-threatening

A5\ (n = 224).

vrds of the patients

e ranged lrom 67 1o

s were treated fov a

d most of the studies

N few exceptions, most
a short period of \—

elet therapy.

ulcomes

nat paditaxel-vased endovas-

ased the PP rate at mid-term

* 6A6 PP events reported among

ed with 266 PP evenis among

s, The calanlated pooled RR was
55—1.86; P < 0001}, with a cotre-

L3 patients (95% C1, L.9—3 ). Simi-

as evidence that paditaxel-based
nerapy reduced the TUR rate at mid-
were 139 TIR events reporied among,
compared with 234 TLR events among
csubjecis. The calculated pooled RR was
CYL, 035034 P = 0.027), with a corte-
NNT ol 5 patients (95% CY, AN—612).

formed 10 test the validity and stability of the tesalts.

Characteristics of Included RCY

Statistics  were

Sixieen RCTs were mcdhaded i the meva-anal
S The PRISMA flowdhart of study selecy
PLOCess 1s shown In Figure 1, The maim dharac
Acs ol the studies, involving a toval ol 2,337 pav
are presented in Table 1. There were 2 RCTs
DES and 14 RCTs testing ditferent DOB pla
Seven RCTs had a maximum oow-up ol
whitte 3 RCIs reported data with a 1
folow-up of 3 years and were colectively

as mid-term. Three RCTs reached a
follow-up of 5 years and were collective

as long-term.

Baseline patient demographics and
lesion dharacieristics were Yargely e
distributed across all studies. The dew

Hes ol the 16 selected RCTs
Supplemeniary Table 1. Brielly, -
Palloons and stents were wsed
weatment ol 1€ (Rutheriord
(=1 949) in the majority ol
and less frequently for caror
schemia (Rutheriord calego
Qverall, approximately two-
were male and the mean «
T6 years. Only 697 pave
daronic total ocdhusion a
nvolved short lesions. N
PIOLOCONS  Tecommendes
3 monihs of dual antiph

Sensitivity and subgroup analyses were pert-

Trial sequential analysis (TSA)” 15 a stavistical
method that combines yequired miormation size
(RI9) estimation with an adjusied threshold oy sta-
tstical sigmificance and was periormed using TSA
software (version 9.9 510, Copenhagen Trial Uniy,
Copenhiagen, Denmark) 10 determine whether the
evidence is reliable and condusive by providing
he RIS for our meta-analysis and boundaries. TSA
was perlormed 10 test the availabiity ol adequate
patient sample size and adjust positive Hmdings,
especially because none ol the indluded swadies
were designed ot powered 1o investigate ditlerences
n patient mortality . The information size requited
for a valid meta-analysis may be assumed 10 be at
least as large as the sample size ol a single well-
powered RCY designed 10 confivm ot teject the
null hiyporhesis. Therelore, TSA was conducted fox
eadh mid-term and long-term outcome that had
been meta-analysed. The RIS and adjusied signifi-
cance thresholds were calculated based on the
iollowing assumpions. a two-sided adjustment
wWith a 5% 1isk ol type 1 error with a power ol 90%.

Mid-term Efficacy

There was evidence
cular therapy ncy
(Fig. 2). There we
BB cases comyy
620 Control subi
1.66 195% Ck,°
sponding WNT
larly, there
endovascala
ferm. There
1,004 case
693 contx
Q.44 (95°
spondin

Bilas Assessment

Assessment ol the guality and risk ol bias ol the
selected studies was periormed mdependenily by 2
AATHoTs (IMD, and DM using the Codhrane Col-
\aboration’'s ool lor assessing visk ol bias, which
evaluates 7 key design wems and evaluates each ol
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\ari. Fig. L. PRISMA (Preferred Reporimg ltems for Systematic Reviews and Meta- Analyses) flow

{1 ol 5 pavients (95% Long-Term Efficacy Outcomes corresponding number

There was evidence that pacditaxel-based endo- CL 31-65).

vascular therapy increased the PP rate at \ong-

erm (Fie. 2y, There were 283 PP events reported .

comes among AD> cases compared with 101 ‘E?‘)ev ents Mid-Term Safety Oy
AL paditaxel-based endovas- among 283 control subjects. The calculated There was evidence
2d all-cause morality at mid- pooted RR was 173 (95% C&, 1226\, cular therapy incres

were 75 events out ol 1 076 P = 0.004), with a corresponding NNT ol 3 pa-  term (Fig. 4). They
024 events in 208 control sub- Bents (95% CY, 2A%—-3 6%, In addivion, there  cases compared w
A pooted RR was 2.05 (95% CY, was evidence that paditaxel-based endovascalar  jects. The calcala
a corresponding WNH ol 25 pa- Therapy decreased the TR rvate at long-term. 121324y wik
=505, P < 0.001). There wasno ev- There were 126 TLR evenis reporied among 601 nents (95% CY,
Maxel-vased endovascular therapy cases compared with 175 TIR eventis among 41%  idence that pa
Sk of LLA at mid-term. Theve weye control subjects. The calculated pooled RR was  increased the
¢, 1,037 cases compared with 4 evenis Q.53 95% C1, 045062, P = 0282), with a  Aevenisamo



Table L. Design characterisiics of mcdhuded RCT

Maximum
follow- up
A Study and sources Year and stady design Allocation in study arms period Indlusion criveria Paditaxel-coated de
%_ AcoArtl 2016 Multiceniey DB (n = 100y vs. PIA 5 yeax - Rutherford dass 2—5 Orchid by Acote
:{':, smgie-phind (11 \n = 100y - Temoropopiiteal artery lesions <AQ am Scdientific
2 BIOPAC 2021 Multicenter DCB in =33 vs. PIA 3 year - Ocdusive, 101l single de NOVO O nonstent Microcrystaling
single-ohind 1) n = 33) Testenonc lesions paditaxel-<
- Successinl guidewire Crossing balloon, P
BATTLE 2013 Multicenter open DES (n = 36) vs. BMS 2L year - Rutheriornd stages 2 10 - de novo athero- TN ER-pac
Yabel (A tn = B5) sdlerofic lesions (stenosis andlor ocdhusiony (PTX) S
ol the superficial lemoral artery, the prox- Medica
imal popliteal artery, ot bovh.
CONSEQUENT 2017 Multicentex DCB (n =78y vs. PIA 2 yeax - Rutheriord dasses 2—4 SeQuen
= single-hind (A1) n =15y - A diameter stenosis >70% and A—27 cm in Brav
£ _ lengn
\ax “%‘ EXEFPAC 2018 Multicentier DCB (n = 35 vs. YIA 2 yeaxr - Single short ot medinm-lengin stenosis Larmd
';_;H \ single-bimd (1) n = 36) ocdusion <150 mm)
£y TULUMEN ATE 2017 Mualtcenier DB (n = 222 vs. YIA 2 year - Clandication and rest pam S
‘;:é Sngle-thnd (314 n =172y - 270% stenosis of the superficial femoral
ES andlor popliteal artery.
ral oy B TNPACT SEA 2015 Multicentex DCB (n = 220) vs. PIA 3 yeax - Ruatheriord 2—A Al
= '::; Single-Hiand (21 \n =11\ - Senosis ol 70—99% with lesion lengihs
Y \ Petween 4 and 18 am or occhusion with
% % lengihs ol <10 cm involving the superficial
—'é'*,_?; femoral and proximal popliteal arteries
A dmniral oy 3% TPACT SEA D 2013 Multicenter DB (n = 68) vs. PIA 3 yeax - Rutheriord categories 2—4A
YOC % = Single-thind {20 =32 - Stenotic (10%—99%) lesion between A-
Qf‘g;:%- and 20-cm long or an ocdhasion <A10-om
e 3 long mvolving the superficial lemoral ar
':;; t‘% of proximal popliteal arteries
T Admiral by = L ISAR-PERIS 2017 Two-cenier open DB (n = 36y vs. PIA 2 yeax - Symplomatic ISR >70% ot ocdhasion
edironic B Tabel 11n1) for ISR (1 = D4 SEA al the stented sie.
> ACT Admiral oy ?“i"i‘; 1SAR-STATH 2017 Two-cenier open DO + BMS (n = AB) vs. 2 yeax - De novo senosis >70% or ocdhasion
Medtromic B Yabel (1tiny PIA + BMS (n = 52 SEA
L PACT Admiral by ‘jkﬁ MDT2I 2018 Multicentey DB n = 68) vs. PIA 2 year - Rutherford dimical category 2—4
Medironic S % i simgle-pind (21 \n = 32 - Superiicial femoral andior proxin
%w—« el ariery lesion sienosis seveny
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among 773 contiol subjects. The calculated pooled
RR was 0.66 195% CY, 05273, P =0.6%).

Long-Term Salety Outcomes

There was no evidence that paditaxel-based endo-
vascular therapy ncreased the risk of all-canse mor-
ity avlong-term (fig. 5y, There were 6 evenis out
ol A5 cases compared with 5 events i 275 conirol
subjects. The calcnlated pooled visk rato of 102
95% CF, 0313 .42) with a corresponding NNT of
1A patients (95% CL, 9-36;, P = 0.2y, In addition,
here was no evidence that paciitaxel-based endo
vascular therapy ncreased the ik of TLA at \ong
erm. There were 6 events among AlS  cas

S. compared with 5 events among 275 control subje
A The calculated pooted RR was 102 (95% C4, Q.
52\, P =022).
Eragility Index (F1), Reverse Bragility
) Index (RF]), and Fragility Quotient (B
Tize \he Supplementary Tabie T and Figure & sum
wWing the findings for eadhirial at 2 and 5 years, disy
s oSt 10 T1, ®RT, TQ, and the number ol patie
dhe pooted Tolow-up. As shown in Tables 11 and i
Fi=2% and esuimates ol PP at mid-term were robus
(Fi=1% and TQ =1.9%) aswere pooled rates ol TU
COEeS Were TQ = 0.9%). Bowever, when salety ¢
meta-analysis analyzed, the tobusiness ol the
e relationship decreased significantly . Specifically
 devices and all- between the use ol paditaxel-coais

cause morality at mid-term wa
very low robusimess (Fl = 4 av
5 years, only the benefit ol pad
10 Teduce TLR remained ronnss
an ¥Q ol 3.1%, whereas agan
wween paditaxel-coated devi
ity remained vulnerable |

characterized oy
TQ = 02%). At
axel-based devices
wWith an Tl ot 32 and
the relationship be-
>3 and all-cause mox-
ias (Kl and TQ).

Risk of Bias

Randomization and all
periormed adequately 3
\ogical quality was ig)
ton ol an nherently
n all 16 RCTs becaw
systematic tinding
von ol the devices
outcome, Begys
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