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IMPORTANCE Prior randomized trials have generally shown harm or no benefit of stenting [ dto apage529
added to medical therapy for patients with symptomatic severe intracranial atherosclerotic
stenosis, but it remains uncertain as to whether refined patient selection and more
experienced surgeons might result in improved outcomes. S.ope eta otet
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OBJECTIVE To compare stenting plus medical therapy vs medical therapy alone in patients
with symptomatic severe intracranial atherosclerotic stenosis.

DESIGN, SETTING, AND PARTICIPANTS Multicenter, open-label, randomized, outcome
assessor-blinded trial conducted at 8 centers in China. A total of 380 patients with transient
ischemic attack or nondisabling, nonperforator (defined as nonbrainstem or non-basal
ganglia end artery) territory ischemic stroke attributed to severe intracranial stenosis
(70%-99%) and beyond a duration of 3 weeks from the latest ischemic symptom onset
were recruited between March 5, 2014, and November 10, 2016, and followed up for 3 years
(final follow-up: November 10, 2019).

INTERVENTIONS Medical therapy plus stenting (n = 176) or medical therapy alone (n = 182).
Medical therapy included dual-antiplatelet therapy for 90 days (single antiplatelet therapy
thereafter) and stroke risk factor control.

MAIN OUTCOMES AND MEASURES The primary outcome was a composite of stroke or death
within 30 days or stroke in the qualifying artery territory beyond 30 days through 1year.
There were 5 secondary outcomes, including stroke in the qualifying artery territory at 2
years and 3 years as well as mortality at 3 years.

RESULTS Among 380 patients who were randomized, 358 were confirmed eligible (mean age,
56.3 years; 263 male [73.5%]) and 343 (95.8%) completed the trial. For the stenting plus
medical therapy group vs medical therapy alone, no significant difference was found for the
primary outcome of risk of stroke or death (8.0% [14/176] vs 7.2% [13/181]; difference, 0.4%
[95% Cl, -5.0% to 5.9%]; hazard ratio, 110 [95% Cl, 0.52-2.35]; P = .82). Of the 5
prespecified secondary end points, none showed a significant difference including stroke in
the qualifying artery territory at 2 years (9.9% [17/171] vs 9.0% [16/178]; difference, 0.7%
[95% Cl, -5.4% to 6.7%]; hazard ratio, 1.10 [95% Cl, 0.56-2.16]; P = .80) and 3 years

(11.3% [19/168] vs 11.2% [19/170]; difference, -0.2% [95% Cl, -7.0% to 6.5%]; hazard ratio,
1.00 [95% CI, 0.53-1.90]; P > .99). Mortality at 3 years was 4.4% (7/160) in the stenting plus
medical therapy group vs 1.3% (2/159) in the medical therapy alone group (difference, 3.2%

[95% Cl, ~0.5% to 6.9%; hazard ratio, 3.75 [95% Cl, 0.771813]; P = .08). o
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Key Points

Question Among patients with transient ischemic attack or ischemic
stroke due to symptomatic severe intracranial atherosclerotic
stenosis, does performing angioplasty and stenting 3 weeks or more
after the index event along with standard medical therapy reduce the
risk of stroke or death compared with medical therapy alone?

Findings In this randomized clinical trial that included 358
patients, the risk of stroke or death within 30 days or stroke in the
qualifying artery territory beyond 30 days through 1year occurred
in 8.0% in the percutaneous transluminal angioplasty and stenting
group vs 7.2% in the medical therapy alone group, a difference
that was not statistically significant.

Meaning The findings do not support the addition of
percutaneous transluminal angioplasty and stenting to medical
therapy for the treatment of patients with symptomatic severe
intracranial atherosclerotic stenosis.
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1152 Adults with symptomatic, severe
intracranial stenosis assessed
for eligibility

772 Excluded

325 Declined to participate
222 Prespecified unfavorable anatomical
features or other intracranial diseases
70 Perforator stroke only or recent
events <3 wk prior
69 Previous endovascular treatment
56 Severe allergy to contrast or antiplatelet
drugs or with active bleeding diathesis
18 Psychiatric disorders, pregnancy, or
involved in other trials
12 Comorbidities precluded general
anesthesia or angiographic assessment

(380 Randomized

188 Randomized to stenting plus medical therapy
156 Received allocated intervention as randomized
20 Did not receive allocated intervention
12 Protocol deviation
8 Received medical therapy only
12 Found ineligible after randomization
10 With qualifying events <3 wk

192 Randomized to medical therapy only
175 Received allocated intervention
7 Did not receive allocated intervention
and underwent stenting
10 Found ineligible after randomization
7 With qualifying events <3 wk prior
3 Had perforator stroke only

2 Concomitant extracranial stenosis

!

176 Eligible patients were included in the
primary analysis
0 Missing follow-up at 1 y2
1 Missing follow-up at 2 y®
4 Missing follow-up at 3 yb
156 Included in the per-protocol analysis

181 Eligible patients were included in the
primary analysis
1 Missing follow-up at 1y and not
included in the primary analysis?
4 Missing follow-up at 2 yP
11 Missing follow-up at 3 yb
175 Included in the per-protocol analysis

@ Primary outcome was assessed up
to1year.

®Time points at which some
secondary outcomes were

assessed.
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Resea g a estgato Effect of Stenting Plus Medical Therapy vs Medical Therapy Alone on Risk of Stroke and Death in Intracranial Stenosis
abe1.4ase e Maate st sofst @yPat @ ts abe1.4ase e Maate st sofSt @yPat ; ts(o t ed)
No. (%) No. (%)
Percutaneous Percutaneous

transluminal
angioplasty and
stenting group

Medical therapy
alone group

transluminal
angioplasty and
stenting group

Medical therapy
alone group

Characteristic (n=176) (n=182) Characteristic (n=176) (n=182)
Age, mean (SD), y 56.7 (9.4) 55.9(9.8) NIHSS score, median (IQR)" 0.0 (0.0-1.0) 0.0 (0.0-0.0)
Sex mRS score, median (IQR)? 0.0 (0.0-1.0) 0.0(0.0-1.0)
Male 128 (72.7) 135(74.2) Abbreviations: mRS, modified Rankin Scale; NIHSS, National Institutes of Health
Female 48 (27.3) 47 (25.8) Stroke Scale; TIA, transient ischemic attack.
Ethnicity? 2 Ethnicity was self-reported.
Han 172 (97.7) 179 (98.4) ®Medical history was collected at the baseline visit, based on a combination of
Non-Han 4(2.3) 3(1.6) self-reports from patients, medicated conditions, and laboratory results.
Medical history® dTIA was a clinical dlag.n05|s WIthOL-It imaging. - -
e 117 (66.5) 125 (68.7) Isolated"hemodynar"mc compromise refers to strokes with an arterial border
: zone or “watershed" pattern.
ittt Sriezs iz € Stenosis was quantified on the basis of a reading of the angiogram by the site
Coronary artery disease 19 (10.8) 19 (10.4) interventionist on the criteria of the WASID trial.'®
Lipid disorder 18 (10.2) 21(11.5) f NIHSS score ranges from O to 42, with higher scores indicating worse
Peripheral artery disease 0 (0.0) 1(0.5) neurologic deficits.
Received antiplatelet 49 (27.8) 48 (26.4) g mR_S score ranges from O tg 6 with high_er scores indicating worse function
therapy prior to latest deficits (O indicates no deficit and 6 indicates death).
qualifying event
Received statin therapy 19 (10.8) 20(11.0) 56
prior to latest qualifying g,e2. apa- ee . esfo te w wat ePo a’ Ty
v ofteP Ty fo e odgto eat et ssg et
Alcohol history
Former 25(14.2) 22 (12.1) 15+ Stenting group
Current 30(17.0) 32(17.6) Medical therapy alone group
. . Y 12 -
Smoking history ;Q\D
Former 39(22.2) 38(20.9) ZE
© S 94
Current 41(23.3) 50(27.5) g8
e =
Qualifying event g2 6
TIAC 87 (49.4) 77 (42.3) = E
Z2<
Stroke 89 (50.6) 105 (57.7) 3 = 34
Artery-to-artery 57 (64.0) 58 (55.2)
embolism 0 : ‘ : : : :
Isolated hemodynamic 18 (20.2) 22 (21.0) 0 2 4 6 8 10 12
compromise? Months since randomization
Mixed mechanism 14 (15.7) 25(23.8) No. at risk
Time from latest ischemic ~ 34.5 (27.0-65.5)  36.0 (28.0-68.0) oo ioue Py 1826 T2 AT 0 e e
event to randomization, Stenting group 176 166 165 164 164 164 162

median (IQR), d

TIA

Stroke
Symptomatic qualifying
artery

Middle cerebral artery
(M1)

Basilar artery

Intracranial vertebral
artery

Intracranial internal
carotid artery

Stenosis of symptomatic
qualifying artery®

% Stenosis, median (IQR)

Distribution, % stenosis

33.0(25.0-52.0)
38.0(27.0-75.0)

65 (36.9)

50(28.4)
46 (26.1)

15 (8.5)

78.5(74.1-82.6)

33.0(28.0-57.0)
40.0(29.0-72.0)

79 (43.4)

52(28.6)
34(18.7)

17 (9.3)

76.6 (73.2-80.9)

70-79 105 (59.7) 130(71.4)
80-89 65 (36.9) 46 (25.3)
90-99 6(3.4) 6(3.3)
(continued)
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The primary outcome was stroke or death within 30 days after enroliment or
stroke in the qualifying artery territory beyond 30 days through 1year. One
patient lost to follow-up within 1year in the control group was treated as
censored data. All other patients were followed up to event or 1year. P = .82 for
log-rank testing between the stenting and medical therapy alone groups with
center as stratification factor.

v
P= .8L) (Figure 2 and Table 2). The jer-;rstrc/ anal i
" seldedacidarrecult (9. % 144 5dv. 7.4% 130 75 HR,1 L3
I5%CI, tossa. Qfl; P =.59) (eFigure'L in Su‘;.i‘ﬁle}ent 3).

Se o di‘y Lo es

Ngcignst uant diYerence Wap /und gtween gr /llﬂc' "t the
T éar nok A atr ske in the quah“ ing arter territ /r (2.%%
i Im theptentmg gr A Vo Y. % 1 @ 78l the 7 Pedical
thera,, al.me gr aug; diference, “¥% I%CL 54%t, «7%l;
HR,11 A/J‘S%CI “5ELI €| P=.8 9,3 earrck /atr/kem
the quah*' mgarter territ 4° (I] 3% 131 &l ch‘l ?..%1 "nr &
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Effect of Stenting Plus Medical Therapy vs Medical Therapy Alone on Risk of Stroke and Death in Intracranial Stenosis g a estgato Resea !
abeZ.P dyadSeo dIy o es
No./total (%)
Percutaneous
transluminal
angioplasty and  Medical therapy  Incidence
stenting group alone group difference, % Hazard ratio
(n=176) (n = 181)? (95% CI)® (95% CI)® P value©
Components of the primary outcome 14/176 (8.0) 13/181(7.2) 0.4(-5.0t05.9) 1.10(0.52 t0 2.35) .82
Stroke or death within 30 d after enrollment? 9/176 (5.1)° 4/181 (2.2)f
Stroke in territory of qualifying artery beyond 30 d through 1y¢  5/176(2.8) 9/181 (5.0)
Secondary outcomes
Stroke in the same territory within 2 y 17/171(9.9)9 16/178 (9.0)" 0.7 (-5.4t06.7) 1.10(0.56t02.16) .80
Stroke in the same territory within 3y 19/168 (11.3)' 19/170(11.2y -0.2(-7.0t06.5) 1.00(0.53 t0 1.90) >.99
Disabling stroke or death within 3 y 19/168 (11.3)¢ 15/166 (9.0)" 2.0(-4.6t08.6) 1.28 (0.65t02.52) 49

Any stroke, TIA, cardiovascular events related to stenting 24/169 (14.2)™ 31/172(18.0)" -4.1(-12.0t03.7) 0.76(0.45t01.30) 31
or medical therapy within 3 y
Death within 3y 7/160 (4.4)°P 2/159 (1.3)%" 3.2(-0.5t06.9) 3.75(0.77t018.13) .08
Stroke-related death? 4/160 (2.5) 2/159 (1.3)
Nonstroke-related death? 3/160 (1.9) 0/159 (0)

Abbreviation: TIA, transient ischemic attack.

2 One participant randomized to the medical therapy alone group was not
included due to missing outcome data. See Figure 1.

b Adjusted for site effect.
€ Log-rank test adjusted for site effect.
9 Post hoc analysis.

© There were 5 ischemic stroke and 4 hemorrhagic strokes. Of the 4 symptomatic
hemorrhagic strokes, 1was periprocedural subarachnoid hemorrhage
immediately after percutaneous transluminal angioplasty and stenting (probably
related to guidewire perforation); 1was periprocedural parenchymal and
subdural brain hemorrhage evident immediately after percutaneous transluminal
angioplasty and stenting (probably related to guidewire perforation); 1was
cerebellar and occipital hemorrhage that occurred 3 days after percutaneous
transluminal angioplasty and stenting (probably related to reperfusion); and 1
was subarachnoid hemorrhage within 24 hours after percutaneous transluminal
angioplasty and stenting (probably related to reperfusion). A total of 2 of these
hemorrhages were fatal (1 developed massive cerebral infarction and brain
hernia, and 1had parenchymal brain hemorrhage), and 2 were nondisabling
(1 cerebellar and occipital hemorrhage and 1subarachnoid hemorrhage).

f There were 4 ischemic strokes and O hemorrhagic strokes. Of the 4 ischemic
strokes, 2 were disabling, 2 were nondisabling, and none were fatal.

& One missing follow-up and 4 died.
" Four missing follow-up and O died.
' Four missing follow-up and 4 died.
J Eleven missing follow-up and 1died.

X Eight missing follow-up, including 4 with primary outcomes (but no disabling
stroke or death).

! Sixteen missing follow-up, including 5 with primary outcomes (but no
disabling stroke or death).

™ Four missing follow-up and 3 died.
"Ten missing follow-up and O died.
°Sixteen missing follow-up, including 12 with primary outcomes.

PThe causes of death in the percutaneous transluminal angioplasty and stenting
group were as follows: brain hemorrhage (n = 2), ischemic stroke (n = 2),
sudden cardiac arrest (n = 1), intrahepatic cholangiocarcinoma (n = 1), and
aortic artery aneurysm (n = 1).

9Twenty-three missing follow-up, including 12 with primary outcomes.

" The causes of death in the medical management group were as follows:
ischemic stroke (n = 1) and brain hemorrhage (n = 1).
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207 Stenting group
= Medical therapy alone group
a 16
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o
0 T T T T T !
0 6 12 18 24 30 36
Months since randomization
No. at risk
Medical therapy 182 170 166 162 159 151 151
alone group
Stenting group 176 163 162 155 152 149 149

The median time of observation was 36.0 months (IQR, 36.0-36.0) for the
stenting group and 36.0 months (IQR, 36.0-36.0) for the medical therapy alone
group. P = .49 for log-rank testing between stenting group and medical therapy
alone group with center as stratification factor.
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