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Abstract

Background and Objectives @ class of Evidence

To explore clinical and safety outcomes of patients with acute ischemic stroke (AIS) and active Criteria for rating

cancer after endovascular treatment (EVT). therapeutic and diagnostic

studies

Methods NPub.org/coe
Using data from the Multicenter Randomized Clinical Trial of Endovascular Treatment for Acute

Ischemic Stroke in the Netherlands (MR CLEAN) Registry, we compared patients with active

cancer (defined as cancer diagnosed within 12 months before stroke, metastatic disease, or

current cancer treatment) to patients without cancer. Outcomes were 90-day modified Rankin

Scale (mRS) score, mortality, successful reperfusion (expanded Treatment in Cerebral Infarction

score >2b), symptomatic intracranial hemorrhage (sICH), and recurrent stroke. Subgroup

analyses were performed in patients with a prestroke mRS score of 0 or 1 and according to

treatment setting (curative or palliative). Analyses were adjusted for prognostic variables.

Results

Of 2,583 patients who underwent EVT, 124 (4.8%) had active cancer. They more often had
prestroke disability (mRS score >2: 34.1% vs 16.6%). The treatment setting was palliative in
25.3% of the patients. There was a shift toward worse functional outcome at 90 days in patients
with active cancer (adjusted common odds ratio [acOR] 2.2, 95% confidence interval [CI]
1.5-3.2). At 90 days, patients with active cancer were less often independent (mRS score 0-2:
22.6% vs 42.0%, adjusted OR [aOR] 0.5, 95% CI 0.3-0.8) and more often dead (52.2% vs
26.5%, aOR 3.2, 95% CI 2.1-4.9). Successful reperfusion (67.8% vs 60.5%, aOR 1.4, 95% CI
1.0-2.1) and sICH rates (6.5% vs 5.9%, aOR 1.1, 95% CI 0.5-2.3) did not differ. Recurrent
stroke within 90 days was more common in patients with active cancer (4.0% vs 1.3%, aOR 3.1,
95% CI 1.2-8.1). The sensitivity analysis of patients with a prestroke mRS score of 0 or 1
showed that patients with active cancer still had a worse outcome at 90 days (acOR 1.9, 95% CI
1.2-3.0). Patients with active cancer in a palliative treatment setting regained functional in-
dependence less often compared to patients in a curative setting (18.2% vs 32.1%), and
mortality was higher (81.8% vs 39.3%).

Discussion

Despite similar technical success, patients with active cancer had significantly worse outcomes
after EVT for AIS. Moreover, they had an increased risk of recurrent stroke. Nevertheless, about
a quarter of the patients regained functional independence, and the risk of other complications,
most notably sSICH, was not increased.
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Glossary

acOR = adjusted common odds ratio; AIS = acute ischemic stroke; aOR = adjusted odds ratio; CI = confidence interval; EVT =
endovascular treatment; IVT = IV thrombolysis; MR CLEAN = Multicenter Randomized Clinical Trial of Endovascular
Treatment for Acute Ischemic Stroke in the Netherlands; mRS = modified Rankin Scale; NIHSS = NIH Stroke Scale; sSICH =

symptomatic intracranial hemorrhage.

Classification of Evidence

This study provides Class I evidence that patients with active cancer undergoing EVT for AIS have worse functional outcomes at

90 days compared to those without active cancer.

Patients with cancer are at increased risk of acute ischemic
stroke (AIS), especially in the first months after diagnosis.”
The stroke risk varies by cancer type and is generally higher in
more advanced stages of the disease and in patients with
adenocarcinomas.”* About 10% of patients hospitalized with
AIS are known to have cancer,® and 3% to 5% of patients are
diagnosed with cancer within 2 years after stroke.” The most
frequent types of cancer in patients with AIS are comparable
to those in the general population, namely lung, gastrointes-
tinal tract, and breast cancer.®

Previous studies have found that comorbid cancer is associ-
ated with increased stroke severity, stroke progression, and
poor functional outcome.'"'* In addition, the risk of stroke
recurrence is 2- to 3-fold higher in these patients compared to
patients without cancer.®'° Endovascular treatment (EVT) is
often the only possible treatment modality in patients with
AIS because patients with cancer regularly have contraindi-
cations for IV thrombolysis (IVT) such as recent surgery or
coagulopathy.”’B However, except for case series and small-
scale single-center studies, there are very few data on the
short- and long-term outcomes after EVT in patients with

. 14-18
stroke with cancer.

The aim of our study was to compare the clinical, imaging, and
safety outcomes of patients with AIS and active cancer who
underwent EVT to those of patients without cancer.

Methods

Standard Protocol Approvals, Registrations,
and Patient Consents

We used data from the Multicenter Randomized Clinical Trial
of Endovascular Treatment for Acute Ischemic Stroke in the
Netherlands (MR CLEAN) Registry, a prospective, obser-
vational cohort study of consecutive patients with ischemic
stroke undergoing EVT in the Netherlands."® This registry
started immediately after the final randomization in March
2014 for the MR CLEAN trial.?° The 17 intervention centers
that participated in the MR CLEAN trial prospectively col-
lected data from consecutive patients with AIS treated
with EVT.
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The medical ethics committee of the Erasmus University
Medical Center in Rotterdam, the Netherlands approved the
MR CLEAN Registry (MEC-2014-235). The research pro-
tocol was approved by the institutional review board of each
participating center. The research boards waived the necessity
of written informed consent.

Patients and Clinical Data

We included patients >18 years of age who were treated in a
center that participated in the MR CLEAN trial with AIS of
the anterior circulation for whom data on cancer status could
be obtained from the discharge letters. Baseline characteris-
tics, risk factors for stroke, imaging findings, and clinical
outcomes were recorded with a standardized case record
form. We distinguished 2 groups: patients with active cancer
and patients without a history of cancer. Active cancer was
defined as cancer diagnosis within 12 months before stroke,
metastatic disease, or cancer treatment in the last 30 days.
Patients who had declined cancer treatment were also con-
sidered to have active cancer. Patients with a history of cancer
but not fulfilling the definition of active cancer were excluded
from both groups. Noninvasive skin cancer (e.g., basal cell
carcinoma), meningioma, myelodysplastic syndrome, and
nonactive cancer diagnosed >10 years before stroke were not
registered as (history of) cancer. For patients with active
cancer, the date of diagnosis, type of cancer, and details of
treatment were extracted from the medical records.

Data Availability

Under Dutch law, source data cannot be made available be-
cause no patient approval was obtained for sharing (coded)
individual data. However, on reasonable request to the cor-
responding author, detailed syntax and output files of statis-
tical analyses will be made available.

Outcome Measures

The primary outcome was functional outcome at 90 days,
measured with the modified Rankin Scale (mRS). The mRS is a
7-point scale that ranges from 0 (no symptoms) to 6 (death).*!
Secondary outcomes were functional independence (defined as
mRS score 0-2), mortality at 90 days, in-hospital mortality,
NIH Stroke Scale (NIHSS) score at 24 to 48 hours, successful
reperfusion (expanded Treatment in Cerebral Infarction scores
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>2b), symptomatic intracranial hemorrhage (sICH; defined as
a decline in NIHSS score of >4 points and corresponding
hemorrhage confirmed on imaging), recurrent stroke (defined
as imaging of new brain infarction with corresponding clinical
neurologic deficit), major extracranial bleeding (defined as any
major bleeding as judged by local investigator), cardiac ische-
mia (defined as confirmed by ECG and release of appropriate
biomarkers), and pneumonia (defined as an infection accord-
ing to the Centers for Disease Control and Prevention National
Healthcare Safety Network surveillance definition occurring
within 7 days after the onset of stroke).””

Statistical Analysis

Intergroup comparisons were analyzed with the x” test,
independent ¢ test or Mann-Whitney U test as appropriate.
The cumulative probability of survival during the 90-day
follow-up period was estimated with the Kaplan-Meier
method. Intergroup comparison was performed with the
log-rank test. For regression analyses, missing variables were
imputed with multivariate imputation by chained equations
with 5 imputations. We used multivariable ordinal, logistic,
and linear regression analysis to calculate adjusted odds
ratios (aORs) or adjusted common odds ratios (acORs) and
P coeflicients for all outcomes and adjusted for the following
predefined prognostic factors: age, prestroke mRS score,
baseline NIHSS score, and onset-to-door time. In an ex-
ploratory analysis, we additionally adjusted for IVT because
patients with cancer more often have contraindications
for IVT.

When no event occurred in 1 of the groups, we added 0.5 to all
4 cells of the 2 x 2 table for the unadjusted analyses.”> We
performed a subgroup analysis for the primary outcome in-
cluding only data from patients with a prestroke mRS score of

0 or 1 and a descriptive analysis of patients with a prestroke
mRS score of 3 to 5. We also performed a descriptive sub-
group analysis according to treatment setting (curative or
palliative) for functional independence and mortality. All
analyses were performed with R software (version 3.4.2, R
Foundation, Vienna, Austria).

Results

Between 2014 and 2017, 3,380 patients with AIS received
EVT in the Netherlands. Of these, 797 were excluded from
the present study, mostly because data on cancer status were
missing (Figure 1). Of the 2,583 patients who were included
in the analysis, 124 (4.8%) had active cancer. The most
common types of cancer were digestive tract (31.1%) and
lung cancer (25.0%) cancer, and 73.1% had metastatic disease
(Table 1). In total, 84.8% of patients with active cancer had
received cancer treatment in the last 30 days, including che-
motherapy (22.2%), radiation therapy (15.2%), surgery
(13.4%), or a combination of therapies (31.3%). The treat-
ment setting was palliative in 25.3% of the patients.

Baseline Characteristics

Mean age and sex ratios were similar in both groups (Table 2).
Patients with active cancer more often had prestroke func-
tional disability (prestroke mRS score >2: 34.1% vs 16.6%, p <
0.001). Stroke severity was similar in patients with active
cancer compared to patients without cancer (both median
NIHSS score 16). Patients with active cancer more often used
therapeutic anticoagulation (31.5% vs 17.6%, p < 0.001) and
less often received IVT (56.6% vs 75.8%, p < 0.001). General
anesthesia during EVT was applied more often in patients
with active cancer (31.9% vs 21.1%, p = 0.005). Workflow
times were comparable.

Figure 1 Flowchart Patient Selection

MR CLEAN Registry
2014-2017
(N =3,637)
Excluded (n = 1,054);
» Age <18 years (9)
* Non-MR CLEAN center (177)
* Posterior circulation (172)
+ History of cancer, but did not fulfill
selection criteria (110)
+ Missing data on cancer status (586)
Included
(n=2,583)
Active cancer No cancer MR CLEAN = Multicenter Randomized Clinical
(n=124) (n=2,459) Trial of Endovascular Treatment for Acute Ische-
mic Stroke in the Netherlands.
Neurology.org/N Neurology | Volume 98, Number 10 | March 8, 2022
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Table 1 Details of 124 Patients With Active Cancer

Type of cancer No. (%)
Digestive tract 41/124 (33.1)
Lung 31/124 (25.0)
Urogenital 17/124 (13.7)
Breast 16/124 (12.9)
Gynecologic 9/124 (7.3)
Hematologic 3/124 (2.4)
Melanoma 3/124 (2.4)
Other? 4/124 (3.2)
Metastatic disease
Yes 68/93 (73.1)
No 25/93 (26.9)
Treatment in last 30 d
Chemotherapy 25/112 (22.2)
Radiation therapy 17/112 (15.2)
Surgery 15/112 (13.4)
Combination® 35/112(31.3)
Other treatment 3/112 (2.7)
No current treatment 17/112 (13.7)
Treatment setting
Curative 65/87 (74.7)
Palliative 22/87 (25.3)

@ Metastases from unknown primary tumor (n = 2), malignant tumor lower
leg (histopathologic findings not reported), and sarcoma central pulmonary
artery.

® Chemoradiation therapy (n = 14), chemotherapy and surgery (n = 12), ra-
diation therapy and surgery (n = 6), and chemoradiation therapy and sur-
gery (n =3).

Outcomes

Patients with active cancer had worse functional outcome at
90 days compared to those without cancer (acOR for a shift
on mRS score toward worse outcome 2.2, 95% confidence
interval [CI] 1.5-3.2, Figure 2). The frequency of functional
independence at 90 days was lower (22.6% vs 42.0%, aOR 0.5,
95% CI 0.3-0.8) and the mortality was higher (52.2% vs
26.5%, aOR 3.2, 95% CI 2.1-4.9, Table 3 and Figure 3) in
patients with active cancer. The in-hospital mortality was also
higher in patients with active cancer (25.2% vs 15.2%, aOR
2.1,95% CI 1.3-3.2). Successful reperfusion (67.8% vs 60.5%,
aOR 1.4, 95% CI 1.0-2.1), median NIHSS score at 24 to 48
hours (12 vs 10, B coefficient 0.02, 95% CI 0.8 to 2.3), and
sICH rates (6.5% vs 5.9%, aOR 1.1, 95% CI 0.5-2.3) did not
differ between groups. Recurrent stroke within 90 days was =3
times more common in patients with active cancer (4.0% vs
1.3%,20R 3.1,95% CI 1.2-8.1). The risk of other complications
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was comparable between patients with active cancer and those
without cancer. Additionally adjusting the multivariable analyses
for IVT had no material effect on the strength of the association
between cancer and outcome (acOR for a shift on the mRS
toward worse outcome at 90 days 2.1, 95% CI 1.5-3.1, aOR for
functional independence at 90 days 0.5, 95% CI 0.3-0.8, and
aOR for mortality at 90 days 3.2, 95% CI 2.1-4.8).

In the sensitivity analysis using only data from patients with a
prestroke mRS score of 0 or 1, patients with active cancer still had a
worse outcome at 90 days (acOR 1.9, 95% CI 1.2-3.0, eFigure 1a,
available from Zenodo, doi.org/10.5281/zenodo.5813275). For
the subgroup of patients with a prestroke mRS score of 3 to S,
similar results were seen in patients with active cancer compared to
patients without cancer (functional independence 3.8% vs 10.0%
and mortality 65.4% vs 54.1%, eFigure 1b, available from Dryad.)
The subgroup analyses according to treatment setting showed that
patients with active cancer in a palliative treatment setting regained
functional independence less often compared to patients in a cu-
rative setting (18.2% vs 32.1%) and that mortality was also higher
(81.8% vs 39.3%).

This study provides Class I evidence that patients with active
cancer undergoing EVT for AIS have worse functional out-
comes at 90 days compared to those without active cancer.

Discussion

Comorbid active cancer was associated with a worse functional
outcome and increased mortality in patients with AIS who
received EVT compared to patients without cancer. Approxi-
mately half of the patients with active cancer died within 90
days after undergoing EVT, and among patients who were in a
palliative setting, this proportion increased to 80%. The risk of
recurrent stroke was also 3 times higher in patients with active
cancer. The association between active cancer and poor out-
come persisted in patients who had no prestroke disability. Still,
a quarter of the patients with active cancer regained functional
independence at 90 days, and other complication rates, most
notably sICH, were not increased in patients with active cancer.

Our results are in line with 3 smaller previous studies focusing on
patients with cancer with AIS treated with EVT, with good
functional outcome rates between 15% and 36% and mortality
between 30% and 60%, despite achieving successful reperfusion
in 63% to 89% of cases.'*® None of these studies reported
recurrent stroke, but other studies on AIS in patients with cancer
found an increased risk similar to that in the present study.*"'°

A number of factors may explain the increased risk of stroke in
patients with cancer."”? First, cancer may cause hypercoagula—
bility, for example, due to increased levels of procoagulant factors
and tumor-secreted microparticles triggering thrombosis.***°
Second, cancer and stroke share risk factors, in particular
smoking and obesity.”**® Third, chemotherapy may enhance
thrombin generation; radiotherapy may cause vasculopathy; and
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Table 2 Baseline Characteristics

Active cancer (n = 124) No cancer (n = 2,459) p Value

Age, mean + SD, y 69+ 11 70+ 14 0.660
Male sex, n (%) 58/124 (46.8) 1,277/2,459 (51.9) 0.262
Prestroke mRS score, n (%) <0.001

0 64/123 (52.0) 1712/2,421 (70.7)

1 17/123 (13.8) 307/2,421 (12.7)

2 16/123 (13.0) 162/2,421 (6.7)

3 13/123 (10.6) 141/2,421 (5.8)

4 117123 (8.9) 79/2,421 (3.3)

5 2/123 (1.6) 20/2,421 (0.8)
Prestroke mRS score >2, n (%) 42/123 (34.1) 402/2,421 (16.6) <0.001
NIHSS score, median (IQR)? 16 (12-19) 16 (11-19) 0.275
Medical history, n (%)

Hypertension 50/121 (41.3) 1,262/2,415 (52.3) 0.019

Previous stroke 17/122 (13.9) 408/2,445 (16.7) 0.425

Diabetes 25/122 (20.5) 391/2,446 (16.0) 0.187

Myocardial infarction 16/122 (13.1) 333/2,422 (13.7) 0.843

Atrial fibrillation 32/122 (26.2) 582/2,434 (23.9) 0.559

Hypercholesterolemia 32/120 (26.7) 696/2,360 (29.5) 0.507

Peripheral arterial disease 14/122 (11.5) 232/2,418 (9.6) 0.493

Smoking 36/121 (29.8) 531/2,441 (21.8) 0.001
Medication, n (%)

Blood pressure medication 62/121 (51.2) 1,311/2,418 (54.2) 0.521

Statins 37/120 (30.8) 844/2,413 (35.0) 0.352

Therapeutic anticoagulationb 39/124 (31.5) 434/2,459 (17.6) <0.001

Antiplatelet therapy 38/122 (31.1) 743/2,432 (30.6) 0.889
Mean + SD blood pressure, mm Hg

Systolic® 145 + 25 150 £ 25 0.026

Diastolic® 80+ 16 82+ 16 0.164
Laboratory results, mean + SD

Glucose, mg/dL® 7.4+25 75+23 0.826

INRF 1.23+0.40 1.18 £ 0.42 0.227

Thrombocyte count, n® 272 +120 249 + 83 0.006
IVT, n (%) 69/123 (56.6) 1862/2,457 (75.8) <0.001
Procedure, n (%)

General anesthesia 38/119(31.9) 490/2,324 (21.1) 0.005

Balloon guiding 59/86 (68.6) 1,227/1,848 (66.4) 0.671

EVT performed 110/124 (88.7) 2,083/2,459 (84.7) 0.608
Time, median (IQR), min

Continued
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Table 2 Baseline Characteristics (continued)

Active cancer (n = 124) No cancer (n = 2,459) p Value

Onset to door" 64 (40-113) 57 (39-105) 0.296

Onset to groin' 203 (155-258) 200 (153-260) 0.897

Onset to reperfusionj 255 (203-335) 256 (204-320) 0.817

Door to needle® 25 (19-40) 24 (18-32) 0.199

Door to groinI 119 (85-152) 121 (88-157) 0.495

Duration of procedure™ 56 (40-78) 60 (38-85) 0.717
ASPECTS, median (IQR)" 9 (8-10) 9(7-10) 0.094
Occlusion location, n (%) 0.568

Intracranial ICA 5/117 (4.3) 130/2,348 (5.5)

ICA-T 26/117 (22.2) 487/2,348 (20.7)

M1 73/117 (62.4) 1,350/2,348 (57.5)

M2 12/117 (10.3) 364/2,348 (15.5)

Other® 1/117 (0.9) 17/2,348 (0.7)

Abbreviations: ASPECTS = Alberta Stroke Program Early CT Score; EVT = endovascular therapy; ICA = internal carotid artery; ICA-T = internal carotid artery
terminus; INR = international normalized ratio; IQR= interquartile range; IVT = IV thrombolysis; mRS = modified Rankin Scale; NIHSS = NIH Stroke Scale.

Number of missing values:*3 (2.4%) vs 26 (1.1%),5 (4.0%) vs 33 (1 .3%),95 (4.0%) vs 41 (1.7%),511 (8.9%) vs 284 (11.5%),726 (21.0%) vs 451 (18.3%), 814 (11.3%) vs
339 (13.8%),"22 (17.7%) vs 398 (16.1%),'1 (0.8%) vs 8 (0.3%), /9 (7.3%) vs 144 (5.9%),“12 (9.7%) vs 364 (14.8%),'38 (30.6%) vs 551 (22.4%), ™12 (9.7%) vs 210 8.5%),

and ™ (0.8%) vs 81 (3.3%).

b Vitamin K antagonist (missing = 16), low-molecular-weight heparin (missing = 32), direct oral anticoagulant (missing = 34).

°M3, A1, or A2.

immune checkpoint inhibitors may cause cardiac events, which
can also result in stroke.””** Unfortunately, detailed information
on use of immune checkpoint inhibitors was not available for the
patients in our cohort.

Approximately 1 of every 4 patients with active cancer
regained functional independence at 90 days after EVT. This
percentage is only slightly higher than what was achieved in
the (non-EVT) control arm of the MR CLEAN trial (19%).%°
It is also quite similar to the frequency of functional in-
dependence achieved by octogenarians after EVT.>® Whether
this proportion is considered to be worthwhile probably varies

both among physicians and patients. On one hand, some
would argue that a good outcome rate of one-quarter is in-
sufficient to warrant an invasive and costly procedure such as
EVT. On the other hand, one could also argue that this
proportion is worth the effort of EVT, especially because the
complication rate was not increased and because, if one re-
frains from EVT, the outcome of these patients is almost
certainly invariably poor.'> Our results cannot give a definitive
answer on the efficacy and safety of EVT in the specific sub-
group of patients with AIS and active cancer, but by providing
detailed data, we hope that physicians and patients are better
equipped to make an informed decision.

Figure 2 mRS Scores at 90 Days

Active cancer mRS score

: ; ! 0
(n=115) 26 104 9.6 :
2
m3
a5

No cancer n
(n=2318) 723 16.1 18.7 13.9 11.8 5.7 26.5 LIS

0 25 50 75 100

Patients (%)

Comparison of 90-day modified Rankin Scale (mRS) score in patients with active cancer (n = 115) vs no cancer (n = 2,318). There was a shift toward worse
outcome for patients with active cancer (adjusted common odds ratio 2.17, 95% confidence interval 1.48-3.16).
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Table 3 Outcomes After 90 Days

Active cancer No cancer,® Unadjusted B/OR Adjusted B/OR
(n=124) (n = 2,459) (95% Cl) (95% CI)
mRS at 90 d, median (IQR)a 6 (3-6) 3(2-6) 2.50 (1.76 to 3.54) 2.17 (1.48 t0 3.16)°

Functional independence at 90 d
(mRS score 0-2), n (%)

26/115 (22.6)

976/2,318 (42.1)

0.42 (0.27 to 0.65)

0.50 (0.31 to 0.81)°

Mortality at 90 d, n (%)

60/115 (52.2)

614/2,318 (26.5)

2.87(1.96 to 4.17)

3.17 (2.07 to 4.85)°

In-hospital mortality, n (%)

29/115 (25.2)

353/2,318 (15.2)

2.03 (1.34 to 3.06)

2.05(1.32 to 3.18)°

NIHSS score at 24-48 h, median (IQR)b

12 (5-18)

10 (4-17)

0.04 (-0.21 to 2.98)

0.02 (-0.75 to 2.32)°

eTICl score 22B, n (%)

82/121 (67.8)

1,451/2,397 (60.5)

1.35 (0.92 to 1.99)

1.40 (0.95 to 2.07)°

0 14/121 (11.6) 410/2,397 (17.1)

1 3/121 (2.5) 78/2,397 (3.3)

2A 22/121(18.2) 458/2,397 (19.1)

2B 27/121 (22.3) 518/2,397 (21.6)

2C 18/121 (14.9) 251/2,397 (10.5)

3 37/121 (30.6) 682/2,397 (28.5)
sICH, n (%) 8/124 (6.5) 146/2,459 (5.9) 1.09 (0.52 to 2.28) 1.12 (0.53 to 2.34)¢
Recurrent stroke, n (%) 5/124 (4.0) 33/2,459 (1.3) 3.10(1.18 to 8.06) 3.06 (1.16 to 8.06)¢
Extracranial hemorrhage, n (%) 4/124 (3.2) 48/2,459 (2.0) 1.68 (0.59 to 4.74) 1.54 (0.54 to 4.39)¢
Pneumonia, n (%) 11/124 (8.9) 261/2,459 (10.7) 0.82(0.44 to 1.54) 0.74 (0.39 to 1.40)¢
Cardiac ischemia, n (%) 2/124(1.6) 11/2,459 (0.4) 3.65 (0.80 to 16.67) 3.56 (0.77 to 16.67)°

Abbreviations: eTICl = expanded Treatment in Cerebral Infarction; IQR = interquartile range; mRS = modified Rankin Scale; NIHSS = NIH Stroke Scale; OR =

odds ratio; sICH = symptomatic intracranial hemorrhage.

Number of missing values:®9 (7.3%) vs 141 (5.7%) and °9 (7.3%) vs 200 (8.1%).
¢ Adjusted for age, prestroke mRS score, baseline NIHSS score, and onset-to-door time.

9 Adjusted for baseline NIHSS score and anticoagulation.
¢ Reference category.

Our study has a number of limitations. First, the cause of
death was not assessed in the MR CLEAN Registry, and it is
therefore unknown whether patients with active cancer died
of stroke-related or cancer-related causes. Other studies on
cancer and AIS, not targeted at EVT, reported overall mor-
tality similar to that in our study.'>** Two previous studies
focusing on EVT in patients with cancer with AIS reported
vascular disease as the cause of death in 5 of 12 (41.7%) and
stroke-related death in S of 8 (62.5%), 1respectively.16‘17 Sec-
ond, there might have been a bias in the selection of patients
with cancer who received EVT. In some patients, local phy-
sicians may have decided to refrain from EVT because of a
poor prognosis. Because the MR CLEAN Registry collects
data of only patients who actually received EVT (not of pa-
tients who were potentially eligible for EVT), we cannot be
certain how often this situation occurred. On the other hand,
it is also possible that bias occurred after EVT. Patients with
cancer who developed AIS might have decided not to have
complications treated, not to undergo extensive stroke re-
habilitation, or to cease treatment for cancer. This might have
contributed to worse functional outcomes. Third, not all

Neurology.org/N
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details about cancer status could be obtained. A more detailed
database would have allowed us to further explore possible
heterogeneity among patients with cancer.

Despite similar technical success, patients with active cancer
had significantly worse outcomes after EVT for AIS, even
when their prestroke functioning was favorable (mRS score
0-1). Moreover, they had an increased risk of recurrent
stroke. Nevertheless, about a quarter of the patients regained
functional independence, and the risk of other complications,
most notably sSICH, was not increased.
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Figure 3 Kaplan-Meier Survival Curve of Cumulative Mortality During the 90-Day Follow-up Period in Patients With Active

Cancer vs No Cancer
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