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Abstract

Background and Purpose: Acute ischemic stroke and large vessel occlusion can be
concurrent with the coronavirus disease 2019 (COVID-19) infection. Outcomes after
mechanical thrombectomy (MT) for large vessel occlusion in patients with COVID-19 are
substantially unknown. Our aim was to study early outcomes after MT in patients with
COVID-19.

Methods: Multicenter, European, cohort study involving 34 stroke centers in France, Italy,
Spain, and Belgium. Data were collected between March 1, 2020 and May 5, 2020.
Consecutive laboratory-confirmed COVID-19 cases with large vessel occlusion, who were
treated with MT, were included. Primary investigated outcome: 30-day mortality.
Secondary outcomes: early neurological improvement (National Institutes of Health Stroke
Scale improvement =8 points or 24 hours National Institutes of Health Stroke Scale 0-1),
successful reperfusion (modified Thrombolysis in Cerebral Infarction grade 22b), and
symptomatic intracranial hemorrhage.



Results: We evaluated 93 patients with COVID-19 with large vessel occlusion who
underwent MT (median age, 71 years [interquartile range, 59—-79]; 63 men [67.7%]).
Median pretreatment National Institutes of Health Stroke Scale and Alberta Stroke
Program Early CT Score were 17 (interquartile range, 11-21) and 8 (interquartile range,
7-9), respectively. Anterior circulation acute ischemic stroke represented 93.5% of cases.
The rate modified Thrombolysis in Cerebral Infarction 2b to 3 was 79.6% (74 patients [95%
Cl, 71.3-87.8]). Thirty-day mortality was 29% (27 patients [95% CI, 20-39.4]). Early
neurological improvement was 19.5% (17 patients [95% CI, 11.8—29.5]), and symptomatic
intracranial hemorrhage was 5.4% (5 patients [95% ClI, 1.7-12.1]). Patients who died at 30
days exhibited significantly lower lymphocyte count, higher levels of aspartate, and LDH
(lactate dehydrogenase). After adjustment for age, initial National Institutes of Health
Stroke Scale, Alberta Stroke Program Early CT Score, and successful reperfusion, these
biological markers remained associated with increased odds of 30-day mortality (adjusted
odds ratio of 2.70 [95% CI, 1.21-5.98] per SD-log decrease in lymphocyte count, 2.66
[95% CI, 1.22-5.77] per SD-log increase in aspartate, and 4.30 [95% ClI, 1.43-12.91] per
SD-log increase in LDH).

Conclusions: The 29% rate of 30-day mortality after MT among patients with COVID-19 is
not negligible. Abnormalities of lymphocyte count, LDH and aspartate may depict a
patient’s profiles with poorer outcomes after MT.

Introduction

Incidences of acute ischemic stroke (AIS) among coronavirus disease 2019 (COVID-19)
patients has been reported between 1% and 3% in recent retrospective studies.'? Reports
suggested that patients with COVID-19 might be at risk of thromboembolic events caused
by abnormalities of coagulation.® Despite that it should be proved whether these patients
are at a higher risk of AlS with large vessel occlusion (LVO), it is conceivable that AIS and
LVO might be concurrent with the COVID-19 disease, given the considerable spread of the
infection in the world population. Scant data are available about clinical and neurological
outcomes of patients infected with the severe acute respiratory syndrome coronavirus
(SARS-CoV-2) and developing AIS with LVO, necessitating endovascular treatment with
mechanical thrombectomy (MT).*® Given the systemic impact of the virus with respiratory
insufficiency, coagulopathy, and alterations of the immune system and inflammation,”®
higher morbidity and mortality risk could be expected in patients with COVID-19
undergoing MT for LVO.

The aim of this multicenter, European study (the ET-COVID-19 study [Endovascular
Thrombectomy in COVID-19 Patients]) was to investigate the efficacy and safety of MT
within the first 30 days in patients with AIS and LVO and associated COVID-19 infection.

Methods

Study Design and Study Cohort



Data are available from the corresponding author on reasonable request. The ET-COVID-
19 study was a multicenter, European, cohort registry designed to investigate clinical and
treatment-related early outcomes after MT for AIS in patients with COVID-19. This study
was conducted in 34 high-volume Comprehensive Stroke Centers in 4 European countries
(France, Italy, Spain, and Belgium). The Institutional Review Board of Montpellier
University Hospital approved this analysis (Institutional Review Board number: RB-
MTP_2020_05 202000506). Between March 1, 2020 and May 5, 2020, consecutive AlS
patients, with COVID-19 infection and LVO, who underwent MT, were prospectively
included in this study.

Patients fulfilling the following criteria were included (1) patients admitted to a
Comprehensive Stroke Centers for an AIS and LVO (in the anterior or posterior circulation)
who were treated with MT; and (2) a laboratory-confirmed diagnosis of SARS-CoV-2
infection, based on the World Health Organization guidance.? A confirmed case of COVID-
19 was defined by a positive laboratory result for SARS-CoV-2 on high-throughput
sequencing or reverse transcription polymerase chain reaction assay of nasal
oropharyngeal swab specimens.

Data Sources and Data Collection

The site investigators gathered the data from prospectively local databases. Each record
was checked independently by 2 clinicians in every hospital center. A deidentified
database was filled by experienced neurologists and interventional neuroradiologists.
Written informed consent was obtained in every participating center. From each included
patient, the following data were recorded: (1) baseline patient demographics and medical
history (age, sex, hypertension, diabetes, dyslipidemia, tobacco use, cardiac disease,
malignancy, chronic kidney disease, antithrombotic or anticoagulant medication); (2)
severity of stroke, assessed with the admission National Institutes of Health Stroke Scale
(NIHSS; performed by a certified neurologist) and imaging assessment (performed by a
certified radiologist; Alberta Stroke Program Early CT Score [ASPECTS], location of
intracranial occlusion, and prestroke modified Rankin Scale); (3) symptoms of COVID-19
infection at the moment of the hospitalization; (4) laboratory testing (performed according
to the clinical care needs of the patients) recorded within 48 hours after hospital admission
(complete blood cell count, blood chemical analysis, coagulation testing, assessment of
liver and renal function, C-reactive protein, and LDH [lactated dehydrogenase]); (5)
treatment details (intravenous thrombolysis, anesthesia management, thrombectomy
strategy, time delays, angiographic results, treatment-related complications); and (6)
postprocedural and 30-day outcome data.

Endovascular Procedure and COVID-19 Patient’s Management

Procedures on patients with COVID-19 were performed according to the local hospital
guidelines. Patients always wore a surgical mask. A chest computerized tomography was
performed either during initial cerebral imaging or soon after. During intervention, all staff
wore goggles/face protective shield and a high-protection mask (N95/FFP2/FFP3).
Laboratory-confirmed cases of COVID-19 infection were transferred into a dedicated
COVID-19 ward/department.



Patients were treated with contact aspiration, stent retriever, or SOLUMBRA strategies as
the first-line of intervention. The choice of anesthesia technique (conscious sedation or
general anesthesia) was left at the discretion of the operators. Protocols for choosing the
type of anesthesia was heterogeneous among the included centers and was based on the
need of airway protection in more severe patients, as well as the risk of operator
exposition to the SARS-CoV-2 virus. Periprocedural treatment-related complications
(embolization in a new territory [defined as an angiographic occlusion in a previously
unaffected vascular territory observed on the angiogram after clot removal], arterial
dissection/perforation, vasospasm, subarachnoid hemorrhage, and groin puncture
hematoma requiring treatment) were evaluated and recorded by two investigators in each
center. Non-neurological adverse events occurring within 30 days were recorded either in
the Stroke Unit, or in the intensive care unit (ICU), and were classified in cardiac,
respiratory, renal, multiorgan, and coagulation dysfunctions.

Outcomes Measures
The primary outcome of this study was the mortality at 30 days after MT.

Secondary outcomes included the following: (1) NIHSS score at 24 hours, early
neurological improvement (ENI; defined as NIHSS improvement =8 points or a total NIHSS
0—1 at 24 hours'®), and early neurological deterioration (defined as a 24 hours
worsening=4 points of the NIHSS); (2) rates of successful and complete reperfusion
(defined as a modified Thrombolysis in Cerebral Infarction [mTICI] grade =2b and mTICI
grade 3, respectively'"); (3) rate of first pass effect defined as mTICI3 grade=2b after first
pass; and (4) intracranial hemorrhage (ICH; classified according to European Cooperative
Acute 183troke Study 11'?), and symptomatic ICH (acute ICH with an increase in NIHSS >4
points'*).

Statistical analysis

Continuous variables are expressed as meansxSD or medians (interquartile range [IQR])
and categorical variables are expressed as numbers (percentage). Normality of
distributions was assessed using histograms and the Shapiro-Wilk test. The overall rates
of binary outcomes (30-day all-cause mortality, successful and complete reperfusion, first
pass effect, any procedure-related complications, ENI and early neurological deterioration,
access to ICU, any ICH, and any non-neurological adverse events within 30 days) were
reported with their 95% Cls estimated by using the exact Clopper-Pearson method.
Bivariate comparisons in biological markers between survival and nonsurvival patients
were done using Student t test in cases of normal distributions or using the Mann-Whiney
U test otherwise. For the 3 significant biomarkers (lymphocyte, aspartate, and LDH), we
used multivariable logistic regression models to adjust the associations on prespecified
confounders (age, initial NIHSS, ASPECTS, and successful reperfusion status) after
applying a log-transformation for the 3 biomarkers; odds ratio of mortality per SD change
in log-transformed biomarkers values were derived as effect sizes. Statistical testing was
performed at the 2-tailed a level of 0.05. No corrections for multiple testing were done
regarding the exploratory nature of the present study and results should be interpreted
with caution and as hypothesis-generating. Data were analyzed using the SAS software
package, release 9.4 (SAS-Institute, Cary, NC).



Results

Study population

Among 855 MT performed during the study period, 93 (10.8%) had a laboratory-confirmed
diagnosis of COVID-19 (median age, 71 years [IQR, 59-79]; 63 men [67.7%]) and were
included in this study (Figure). Baseline characteristics are reported in Table 1. The most
common symptoms of COVID-19 disease were dry cough (40 [43%)]), fever (31 [33.3%)]),
and dyspnea (31 [33.3]; Table | in the Data Supplement). The COVID-19 status was
determined during the hospitalization, immediately after the endovascular thrombectomy,
with a reverse transcription polymerase chain reaction test.

Median baseline NIHSS and ASPECTS were 17 (IQR, 11-21) and 8 (IQR, 7-9),
respectively. Overall, 83 (89.2%) patients presented prestroke modified Rankin Scale
score of 0 to 2, whereas 10 (10.8%) had a modified Rankin Scale score of 3. AIS in the
anterior circulation represented 93.5% of the included cases (83 patients), and the most
common sites of occlusion were M1 (46 [49.5%]) and M2 (16 [17.2%]), followed by the
carotid terminus (13 [14%]). Tandem occlusion occurred in 9 patients (9.7%), isolated
extracranial internal carotid artery occlusion in 2 patients (2.2%), and anterior cerebral
artery occlusion in one (1.1%). Basilar artery occlusion represented 6.5% of cases (6
patients).

Biological data

Laboratory findings were recorded within 48 hours after hospital admission (Table Il in the
Data Supplement). All the investigated biological data were within normal ranges, except
for the following: mean hemoglobin (13g/dL [SD+1.7]) and mean hematocrit (38.5%
[SD+7.2]) were slightly lower in male patients compared with normal ranges; median LDH
(347 IU [IQR, 224—-450]), median C-reactive protein (15.5 mg/L [IQR, 4—40]), median D-
dimer (2440 ng/mL [IQR, 920-5250]), mean prothrombin time (13.7 s [SD+2.1]), and mean
fibrinogen (4 g/L [SD+2.2]) were higher compared with normal ranges.

Treatment Details and Clinical Outcomes Within 30 days

MT was performed under general anesthesia in 37 (39.8%) cases. Of them, 17 (18.3%)
remained intubated at 24 hours after MT, whereas 11 (10.7%) required intubation and ICU
management after the MT and within the first 3 days. Intravenous thrombolysis was
administrated in 36 (38.7%) patients. The rates of successful (mTICI| 2b—3) and complete
recanalization (mTICI 3) were 79.6% (74 patients [95% CI, 71.3—-87.8]), and 43% (40
patients [95% CI, 32.7-53.7]), respectively. First pass effect was achieved in 31 cases
(35.2% [95% CI, 25.3-46.2]; Table 2). Median time from symptom onset to groin puncture
was 240 minutes (IQR, 180-330); median time from groin puncture to reperfusion was 37
minutes (IQR, 27-60); and median time from symptom onset to successful recanalization
was 295 minutes (IQR, 242-392; details in Table Il in the Data Supplement and Table 2).



Procedure-related complication rate was 15% (14 patients [95%Cl, 8.6%—24.5%]; Table
2). Mortality at 30 days was 29% (27 patients [95%CI, 20—39.4]), and 28 patients (30.1%
[95%CI, 21-40.5]) required hospitalization in the ICU. The primary cause of mortality was
neurological (associated with ICH or malignant cerebral infarction/edema) in 14 patients
(15.1% [95% CI, 8.5-24]) and non-neurological (respiratory failure and multiorgan failure)
in 13 patients (14% [95% CI, 8.2—22.6]). The median NIHSS at 24 hours was 14 (IQR, 5-
20). Fourteen patients (15.1% [95% CI, 8.5—-24]) experienced malignant cerebral infarction,
2 underwent a decompressive craniectomy (2.1% [95% ClI, 1.2—7.9]), whereas rates of
ICH and symptomatic ICH were 24.7% (23 patients [95% CI, 16.3-34.8]) and 5.4% (5
patients [95% CI, 1.7-12.1]), respectively. At 24 hours after MT, ENI and early
neurological deterioration were detected in 19.5% (17 patients [95% CI, 11.8—-29.5]) and
18.4% (16 patients [95% CI, 11.5-27.9]) of patients, respectively.

Overall, 25 patients (26.9% [95% CI, 18.2-37.1]) reported non-neurological adverse
events within 30 days, and the most common complications were respiratory failure (7
patients [7.5%]), heart failure or acute myocardial infarction (5 patients [5.4%]), and deep
venous thrombosis (4 patients [4.3%)]).

Comparison of Biological Data Assessed Within 48 Hours of Admission
Between Patients Alive and Dead at 30 Days

Table 3 shows laboratory findings in patients alive and dead at 30 days. Patients who died
at 30 days exhibited significantly lower levels of lymphocytes (median lymphocyte
count/mm3, 900 [IQR, 605-1326] versus 1325 [IQR, 930-2000]), significantly higher levels
of aspartate (median IU/L of aspartate, 52 [IQR, 32-55] versus 26 [IQR, 20-37]), and LDH
(median IU/L of LDH, 503 [IQR, 376—787] versus 271 [IQR, 207-399]). After adjustment
for age, initial NIHSS score, ASPECTS, and successful reperfusion status, these 3
biological markers remained associated with an increased risk of 30-day mortality with an
adjusted odds ratio of 2.70 (95% CI, 1.21-5.98) per SD-log decrease in lymphocyte count,
2.66 (95% ClI, 1.22-5.77) per SD-log increase in aspartate and 4.30 (95% CI, 1.43-12.91)
per SD-log increase in LDH.

Discussion

During the SARS-CoV-2 outbreak, pooling data from three highly affected European
counties, our multicenter study elucidated several important findings about the safety and
efficacy of the MT for LVO among patients with COVID-19. Overall, 11% of patients with
LVO, who underwent MT, were found to be infected with COVID-19. Compared with large
randomized controlled trials and individual patient data meta-analysis on MT,*° this
European cohort of patients with COVID-19 appeared to be comparable in terms of age
(median age of 71 years), baseline NIHSS, and ASPECTS (respectively 17 and 8). About
67% of LVO in our COVID-19 population was located in the MCA, with only 6.5% of
posterior circulation strokes: this was, in general, not dissimilar to what was reported in the
overall population harboring LVO."®"¢ Our study was in contrast with what has been
reported in recent small case-series of MT in patients with COVID-19. Escalard et al*
described 10 consecutive patients with SARS-CoV-2 infection and AIS treated with MT:
patients were young (median age of 59.5), with a severe neurological presentation
(median NIHSS 22) and large infarct cores (median ASPECTS, 5). However, data from



published small series are heterogeneous, with median ages ranging from 40 to 69
years®5'7 and median NIHSS scores between 17 and 27.5.12

It is interesting to note that in our population, about 40% of patients with COVID-19 were
treated under general anesthesia, and this rate was quite comparable to what was
reported in major clinical trials.''® These results are important because the decision
whether to intubate a patient with COVID-19 for MT must balance the patient’s need for
airway protection and the risk to staff performing the intubation/extubation due to the
aerosol generating procedures.®

Recent reports investigated the impact of the COVID-19 outbreak on the efficiency of the
prehospital care chain response and the consequences on care delays for patients with
AIS eligible for MT. A French national-level data collection performed between February
15, 2020 and March 30, 2020 revealed an overall 20.9% drop in patients receiving MT,
and a significant increase in delays between imaging and groin puncture (mean 144.9
minutes), compared to pre—COVID-19 periods (mean 126.2 minutes). Contrariwise,
symptoms-onset to imaging, and symptoms-onset to needle were found comparable to
preoutbreak periods.?° Similar findings were reported in a US study that underlined marked
delays between symptoms-onset and time of presentation to the hospital.?' Interestingly,
although our study was not designed to compare outbreak and preoutbreak periods, we
found treatment-delays quite comparable to what was reported in previous large
randomized controlled trials,* 822 with a median symptom onset to groin puncture, and
groin puncture to successful recanalization of 240 minutes and 37 minutes, respectively.

More importantly, our multicenter study showed poor prognosis of patients with AlS with
LVO and SARS-CoV-2 infection. Although successful recanalization was obtained in
roughly 80% of patients, the 19.5% rate of ENI at 24 hours was considerably lower
compared with the 50% to 80% rates reported in the literature of patients without COVID-
19.18.23.24 |n addition, the combination of AIS and SARS-CoV-2 infection resulted in 29%
rate of 30-day mortality. In the meta-analysis from the HERMES collaborators, the 90-day
mortality was roughly 15%."° This poor prognosis was not explained by known predictive
factors of poor outcome (age, baseline NIHSS, and ASPECTS), who were close to those
of randomized controlled trials, but it was likely determined by the morbidity and mortality
related to the COVID-19 infection. Indeed, =27% of patients in our study experienced non-
neurological complications, as respiratory and cardiac failure, deep venous thrombosis,
pulmonary coinfection, multiorgan failure, and about 1 out of 3 patients required ICU
management. In general, rates of mortality of patients with COVID-19 depend on the
severity of the disease, patient’s comorbidities, age, and laboratory findings. Zhou et al®
provided details on the clinical course of 191 hospitalized patients with COVID-19,
reporting 28% rate of mortality, with higher median age (69 years versus 52 years), higher
Sequential Organ Failure Assessment score, and elevated d-dimer among nonsurvivors.
In the study of Zhou et al,® in-hospital mortality was higher than in other reports showing
mortality rates between 5% and 20%.82% In general, despite differences in mortality rates
that can be partially related to differences in severity of the disease and length of follow-
up,?® several studies showed the association between coagulation, immune, and
inflammatory abnormalities and the risk of severe disease and death.®2 In line with these
observations, we found that lower values of lymphocyte count, and higher levels of
aspartate and LDH were significantly associated with 30-day mortality after MT on COVID-
19 population, independent from age, initial ASPECTS, NIHSS scores, and successful
reperfusion. Furthermore, we investigated the association between general anesthesia
and 30-day mortality, and there was not a significant difference in mortality rate between



patients treated with or without general anesthesia (35.1% [13/37] versus 25.0% [14/56],
P=0.29). In addition to the assessment of the initial neurological severity, these identified
biomarkers can be easily used to distinguish patients with COVID-19 with a more severe
condition and higher risk of mortality after MT. Elevated LDH and lower lymphocytes count
have been described in several studies as predictors of mortality of patients with COVID-
19.79 Increased LDH reflects tissue and cell damage, and it is an important marker of lung
injury in pulmonary interstitial diseases.?” Lymphocytopenia has been documented in
severe patients, and it may be related to cytokine storm causing lymphocyte apoptosis and
inhibition of lymphocyte proliferation. In addition, interstitial inflammatory infiltrates,
dominated by lymphocyte cells, has been documented in SARS-CoV-2 infection, and it
may be associated with alveolar injury, and persistent lymphopenia.® Finally, several
reasons may explain the predicting value of mortality of elevated concentration of blood
aspartate: liver injury caused by antiviral, antibiotics, and anti-inflammatory treatments in
more complicated patients; hypoxia/reperfusion liver injury, or multiorgan dysfunction and
a potentially direct infection of bile duct cells trough the angiotensin-converting enzyme 2
receptor.?8

Strengths and Limitations

The strength of our study lies in the multicentric design and in the relatively large sample
of patients with COVID-19 having MT and prospectively included in the outbreak period.
Accordingly, this is the first and largest study providing data about the safety and efficacy
of the MT among the COVID-19 population. In terms of limitation, reporting early results,
our study was not designed to investigate functional independence at 3 months. In
addition, heterogeneity between different centers concerning treatment-management of
patients with AIS should be considered. Finally, the design of the study did not consider a
control group of noninfected patients.

Conclusions

Our study provides evidence that SARS-CoV-2 infection has a prominent negative impact
on early clinical outcomes of patients with AIS and LVO treated with MT. These patients
present a low chance of ENI and a high rate of 30-day mortality. Importantly, abnormalities
of lymphocyte count, LDH and aspartate may depict patient’s profiles with a more severe
infection and poorer outcomes after MT. Further analysis of this multicentric, European
registry is needed to investigate the efficacy of the MT on functional outcomes at 3 months
in COVID-19 population.

Nonstandard Abbreviations and Acronyms
AIS acute ischemic stroke
ASPECTS Alberta Stroke Program Early CT Score

ICH intracranial hemorrhage



ICU

intensive care unit

IQR interquartile range

LDH lactate dehydrogenase

LVO large vessel occlusion

MT mechanical thrombectomy

mTIClI modified Thrombolysis in Cerebral Infarction
NIHSS National Institutes of Health Stroke Scale

SARS-CoV-2 severe acute respiratory syndrome coronavirus
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Table 1. Baseline Characteristics of the Patients With COVID-19 Treated by
Thrombectomy (N=93)

N. ‘ Values
Demographics
Age,y 93 71 (59-79)
Male Sex 93 63 (67.7)
Medical history
Hypertension 93 62 (66.7)
Hypercholesterolemia 93 28 (30.1)
Diabetes 93 20(21.5)
Smoking 93 21 (22.6)
Previous smoking 17 (18.3)
Active smoking 9(9.7)
Cardiovascular disease 93 43 (46.2)
Kidney disease 93 4(4.3)
Cancer 93 15 (16.1)
Antithrombotic medications 93 43 (46.2)
Anticoagulants 21 (22.6)
Antiplatelets 24 (25.8)
Stroke characteristics
Prestroke mRS 93
0 72 (77.4)
1 11 (11.8)
>2 10 (10.8)
Pretreatment NIHSS score 93 17 (11-21)
Wake-up stroke 93 17 (18.3)
Site of occlusion 93
MCA M1 46 (49.5)
MCA M2 16 (17.2)
T carotid 13 (14.0)
Isolated extracranial ICA 2(2.2)
Tandem occlusion 9(9.7)
VB 6 (6.5)
ACA 1(1.1)
Left hemisphere involvement 93 43 (46.2)
Pretreatment ASPECTS* 93 8 (7-9)
<6 14 (15.1)

Values are n (%) or median (IQR) unless otherwise as indicated. ACA indicates anterior cerebral
artery; ASPECTS, Alberta Stroke Program Early CT Score; COVID-19, coronavirus disease 2019;
ICA, internal carotid artery; IQR, interquartile range; MCA, middle cerebral artery; mRS, modified
Rankin Scale; NIHSS, National Institutes of Health Stroke Score; and VB, vertebrobasilar.

* For posterior circulation occlusions pc-ASPECTS (posterior fossa ASPECT) has been used.



Table 2. Treatment-Related and Clinical Outcomes of Patients With COVID-19 Treated by
Thrombectomy (N=93)

‘ N. | Values 95% Cl
Angiographic outcomes
Successful recanalization (mTICI 2b—3) 93 74 (79.6) 71.3-87.8
Complete recanalization (mTICI 3) 93 40 (43.0) 32.7-53.7
No. of passages 88 2 (1-3)
First pass effect” 88 31(35.2) 25.3-46.2
Groin puncture-reperfusion time, mint 73 37 (27-60)
Procedure-related complications
Any procedure-related complication 91 14 (15.4) 8.6—24.5
Vessel perforation 5(5.5)
Embolism in a new territory 4(4.4)
Vasospasm 1(1.1)
Groin puncture hematoma requiring treatment 1(1.1)
Vessel dissection 3(3.3)
Clinical and neurological outcomes within 30 d
30-day mortality 93 27 (29.0) 20.0-39.4
Primary cause of mortality 93
Neurological 14 (15.1) 8.5-24.0
Non-neurological 13 (14) 8.2-22.6
Malignant cerebral infarction 93 14 (15.1) 8.5-24.0
Reocclusion of the same artery 93 2(2.2) ND
NIHSS at 24 h 87 14 (5-20) ND
Early neurological improvement 87 17 (19.5) 11.8-29.5
Early neurological deterioration 87 15 (17.2) 9.9-26.9
Access to the ICU 93 28 (30.1) 21.0-40.5
Any ICH 93 23 (24.7) 16.3-34.8
HI 1 11 (11.8)
HI 2 6 (6.5)
PH1 2(2.2)
PH 2 4(4.3)
Symptomatic ICH 93 5(5.4) 1.7-12.1
Non-neurological adverse event within 30 d
Any non-neurological adverse event 93 25 (26.9) 18.2-37.1
Pulmonary coinfection 2(2.2)
Heart failure/acute myocardial infarction 5(5.4)
Pulmonary embolism 2(2.2)
Deep venous thrombosis 4(4.3)
Respiratory failure 7(7.5)
Renal failure 2(2.2)
Multiorgén failure and disseminated intravascular 2(2.2)
coagulation
Endocarditis 1(1.1)



https://www.ahajournals.org/doi/10.1161/STROKEAHA.120.031514#tab2fn2
https://www.ahajournals.org/doi/10.1161/STROKEAHA.120.031514#tab2fn3

Values are n (%) or median (IQR) unless otherwise as indicated. First pass effect defined as mTICI
2b/3 after first pass, early neurological improvement as 24 hours NIHSS decrease =8 points or 24
h NIHSS 0-1, and early neurological deterioration as 24 hours NIHSS increase =4 points. COVID-
19 indicates coronavirus disease 2019; HI, hemorrhagic infarction; ICH, intracranial hemorrhage;
ICU, intensive care unit; IQR, interquartile range; mTICI, modified Thrombolysis in Cerebral
Infarction; ND, Not done; NIHSS, National Institutes of Health Stroke Score; and PH, parenchymal
hematoma.

* Data among patients with clot retrieval (excluding 4 cases with recanalization after intravenous
thrombolysis and 1 case with attempted catheterization).

1 Data among patients with successful reperfusion.
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Table 3. Comparison of Biological Data Assessed Within 48 Hours of Admission Between
Patients Alive and Dead at 30 Days

30-day mortality
Biological parameters Pvalue
No (n=66) Yes (n=27)

Red blood cell count, 10%2/L 4.5+0.6 4.2+0.8 0.051
White blood cell count, 10°/L 8.9 (6.7-12.5) 9.7 (7.1-11.9) 0.41
Platelet count, 10° /L 2781110 2811127 0.89
Hemoglobin, g/dL 13.1+.1.4 12.4+1.8 0.064
Hematocrit, % 39.4+4.6 37.1+6.0 0.068
Neutrophil count, /mm3 6705 (4850-9200) 7765 (5280-9160) | 0.55
Lymphocyte count, /mm3 1325 (930-2000) 900 (605-1325) 0.004
Potassium, mmol/L 4.0+0.5 4.0+0.4 0.88
Sodium, mmol/L 140+3.9 138+3.5 0.10
Creatinine, umol/L 72 (62-92) 77 (56-116) 0.26
Alanine, IU/L 26 (17-51) 42 (35-50) 0.42
Aspartate, IU/L 26 (20-37) 52 (32-55) 0.003
High-sensitivity C-reactive protein, mg/L | 12.6 (2.9-38.5) 21.9 (7.7-40.0) 0.24
Lactate dehydrogenase, IU/L 271 (207-399) 503 (376-787) <0.001
D-dimer, ng/mL 2177 (853-5250) gig)z (1060-13 0.24
Fibrinogen, g/L 4.0+2.2 4.242.0 0.73
Prothrombin time, s 13.4+2.0 14.3+2.4 0.26
Activated partial thromboplastin times | 31.0+5.7 29.5+3.6 0.42

Values are median (interquartile range) or meantSD.




Figure. Flow chart of patient inclusion in the European ET-COVID study
(Endovascular Thrombectomy in COVID-19 Patients). COVID-19 indicates coronavirus
disease 2019; LVO, large vessel occlusion; MT, mechanical thrombectomy; and RT-PCR,

reverse transcription polymerase chain reaction.

855 Patients with LVO occlusions who
were treated with MT
(from March 1, 2020 to May 5, 2020)

735 Patients without signs of
»>| infection and with RT-PCR negative

27 Patients with fever and
respiratory symptoms but RT-PCR
- negative
(at least 2 consecutive tests)

93 Laboratory-confirmed COVID-19
patients with LVO who were treated
with MT




