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The Challenges of ELVO
With Low NIHSS Score

Evaluating available data on the safety, efficacy, and feasibility of treatment for mild acute

strokes with associated LVO.

BY GABOR TOTH, MD, FAHA

vailable scientific data on the management

of patients with mild stroke and associated

large vessel occlusion (LVO) are limited. The

natural course of the disease is not considered
favorable in a significant proportion of cases. Predicting
which patients do better or worse with or without acute
treatment is challenging. Extrapolating from the avail-
able nonrandomized, mostly retrospective data and
recent landmark endovascular trials, many experts argue
that medical and/or endovascular therapy would likely
benefit this patient population. Prospective randomized
controlled trials are needed to assess the safety, efficacy,
and feasibility of available treatment approaches, but this
will require a coordinated multicenter effort.

BACKGROUND

There have been significant advancements in the
management of acute stroke over the last 25 years.
Almost 2 decades after the approval of recombi-
nant tissue plasminogen activator (tPA), mechanical
thrombectomy (MT) became the standard of care for
patients with emergent large vessel occlusion (ELVO)
and moderate to severe stroke.! The recent extension
of the therapeutic time window was also quickly incor-
porated into the guidelines, and it further increased
the number of patients who are potentially eligible
for MT." A smaller but specific population—acute
stroke patients presenting with mild symptoms and
associated LVO—has not been well studied and has
long presented a difficult diagnostic and therapeutic
dilemma. Data suggest that the long-term natural out-
come of this population may be less than optimal, but
patients are not often considered for acute medical or
endovascular therapy due to a lack of severe deficits.
Recent landmark, prospective, neurointerventional tri-
als mostly included patients with National Institutes of
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Health Stroke Scale (NIHSS) scores = 6, thus providing
little relevant information about the feasibility of endo-
vascular therapy in this unique patient population. In
addition, there is variability in the NIHSS score thresh-
old that is used to define a “mild stroke.” Values range
anywhere from 3 to 8 in available, mostly retrospective
reports. Unfortunately, no high-quality, prospective,
randomized controlled studies are currently available
that define the efficacy and safety of MT in acute stroke
patients with a low NIHSS score and ELVO.

INCIDENCE AND NATURAL HISTORY

The exact number of patients presenting with mild
symptoms and concurrent LVO is not known. In the
large Get With the Guidelines—Stroke registry, 22.4%
of 33,995 patients had an NIHSS score < 6, but vessel
status was not specifically studied. Mortality was low
at 1.3%, but at discharge, 30.3% of patients could not
ambulate independently and 29.4% could not return
directly home.? In a study analyzing data from the SITS
International Stroke Thrombolysis Register, 24.9% of
patients with NIHSS scores < 6 had visible arterial occlu-
sion on vascular imaging.® The incidence of LVO and
low NIHSS score has ranged from 14% to 54% in smaller
cohorts, likely due to variability in the definition of a
“low” NIHSS score and the vascular territory involved.*®

The natural course of the disease appears to be
unfavorable in many studies. Heldner et al showed
that without thrombolysis or MT treatment, 22.7% of
patients with ELVO and a low NIHSS score deteriorated
within 24 hours, 33.3% deteriorated during the hospital
stay, and 41.4% deteriorated within 3 months, with a
mortality rate of 6.7%.° Another analysis demonstrated
that 32% of patients with mild ischemic symptoms or
rapidly improving symptoms who did not undergo
intravenous (IV) thrombolysis remained dependent or



died during admission.”® Kim et al studied 119 patients
with symptomatic LVO and low NIHSS scores and
found that 24.5% developed early neurologic deterio-
ration (END). Symptomatic arterial occlusion was an
independent predictor of END (odds ratio [OR], 2.206;
95% confidence interval [Cl], 1.219-3.994; P = .009).4
Similar findings were demonstrated by Rajajee et al,
showing that three out of eight (37.5%) patients with
mild symptoms, ELVO, and no treatment developed
END with infarct expansion, as opposed to one out
of 31 (3.2%) patients without ELVO (OR, 18; 95% Cl,
1.6-209; P = .02)."

Another study reported that 53.8% of patients with
ELVO and low NIHSS scores who received no treatment
had an unfavorable outcome (modified Rankin Scale
[mRS] > 2)."? However, in another report, only 25% of
patients with low NIHSS scores with or without LVO
eventually had mRS > 1; the presence of a proximal LVO
increased the odds of unfavorable outcome or death
by 7.13-fold (95% Cl, 1.1-45.5; P < .038)." Other stud-
ies showed that only 66.7% of patients with proven
LVO reached mRS 0-2 with conservative management,’
and only two-thirds of patients with ELVO who were
excluded from thrombolysis could walk independently at
discharge. A large European observational cohort found
that one-third of mild stroke patients with LVO did not
have a successful recovery.'

TREATMENT OPTIONS
IV Thrombolysis

The use of IV thrombolysis has been rare in this
patient population, possibly due to the presumed
benign course of the disease. In addition, tPA has been
shown to be less effective in treating proximal LVOs.™®
Although they do not specifically mention large vessel
status, the most recent American Stroke Association
guidelines suggest that IV thrombolysis may be ben-
eficial for patients with mild or improving symptoms.”
In a retrospective cohort comparing acute stroke
therapy with conservative management, the odds of
a favorable outcome (mRS 0-2) was 4.5 times higher
in patients undergoing acute therapy, mostly in the
form of IV thrombolysis (OR, 4.5; 95% Cl, 1.26-19.2;
P =.028)." In an Austrian stroke unit registry, there was
a shift toward improved outcomes in patients with IV
thrombolysis (OR, 1.49; 95% Cl, 1.17-1.89; P < .001)."”
In another study, where approximately 50% of patients
underwent IV thrombolysis, thrombolytic therapy was
shown to be a predictor of favorable outcome (mRS
0-2; OR, 3.103; 95% Cl, 1.021-9.428; P = .03).°

In one of the largest observational studies of patients
with low NIHSS scores and LVO, there was still a 10-fold
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END increase in those with internal carotid artery

(ICA) terminus and tandem occlusion (ICA and middle
cerebral artery) compared with patients without visible
occlusion, despite IV thrombolysis. At 3 months, 77% of
the patients with deterioration had mRS 3-6. The rate of
parenchymal hemorrhage after IV tPA was the same for
patients without LVO (3% for both groups) in this large
cohort.? Of note, the recently published PRISMS study
found no difference in 90-day outcomes between tPA and
aspirin for patients with NIHSS scores < 5, but the study
was terminated early, and determination of large vessel
status was not required for enrollment.’

Endovascular Therapy

There have been no randomized controlled tri-
als investigating the efficacy of MT for ELVO and low
NIHSS scores, only observational studies and case series.
The retrospective, nonrandomized nature of these
reports, along with differences in methods, NIHSS score
threshold, and treatment time windows, limit data
interpretation and generalizability.

A North American retrospective multicenter study
noted favorable outcomes (mRS 0-2) at 3 to 6 months
in patients who underwent MT versus medical man-
agement (93% vs 69.2%; P = .04), based on a 26-pair
matched analysis. Endovascular therapy was statisti-
cally associated with a lower NIHSS score at discharge
(P = .04) and a favorable NIHSS score shift (P = .03). Also,
independence rates increased at discharge (P = .03) and
at 3- to 6-month follow-up (P = .04). Parenchymal hem-
orrhage was seen in 7.7% of matched patients.”

A retrospective analysis of six international compre-
hensive stroke center databases investigated immediate
or delayed (rescue therapy after neurologic deteriora-
tion) MT versus best medical management for patients
with mild stroke and LVO. The odds of good outcome
were increased with immediate MT (adjusted OR, 3.1;
95% Cl, 1.4-6.9). At 90 days, in the matched analysis,
there was a 14.4% absolute difference in good outcome
favoring immediate MT (84.4% vs 70.1%; P = .03). There
were no safety concerns in the study.?

A smaller study looking at early MT versus late MT
(at the time of neurologic deterioration) found excellent
outcomes (MRS 0-1) in the early versus late group (75%
vs 33%), with no symptomatic intracranial hemorrhage
(sICH) in either group.?’ Other small, retrospective, sin-
gle-arm analyses showed acceptable efficacy and safety
profiles, with mRS 0-2 achieved at 90 days in 63% to
75% of patients and a low rate of sICH.?2?* Limited data
presented from a smaller, ongoing, prospective, single-
arm registry showed promising early results in the first
few patients and a good safety profile.%
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A meta-analysis of five studies evaluating acute stroke
therapy in this population confirmed substantial het-
erogeneity among the individual studies. The odds of a
favorable outcome (mRS 0-2) at 90 days were four times
higher with MT and IV tPA compared with no acute
stroke therapy (95% Cl, 1.82-10.48; P = .001). The odds
of an excellent outcome (mRS 0-1) were nearly two
times higher with acute stroke therapy. There was no
significant difference in functional outcome between MT
and IV tPA alone. No treatment subgroup was associated
with ICH or death.?

Other studies did not suggest definite benefits of
endovascular intervention. In the HERMES meta-anal-
ysis of recent major MT trials, a subgroup of patients
presenting with NIHSS scores < 10 favored a trend
toward better outcomes with MT; however, this was
not statistically significant.?® In two large observational
European studies, there was no significant difference
between MT and standard medical therapy in achieving
excellent outcomes (mRS 0-1) at 90 days."™?’ In one of
these studies, the rate of successful revascularization
was higher in the MT group (91.2% vs 63.4%; P = .006),
as was the risk of sICH (11.8% vs 0%; P = .033).”® The
other large multicenter cohort study, involving four
European comprehensive stroke centers, also demon-
strated that any ICH occurred more frequently in the
endovascular group compared with the medical group
(16.5% vs 6.1%; P = .008), although there was no differ-
ence in all-cause mortality. However, in the same study,
18.3% of patients in the medical arm developed END
and underwent MT but were still analyzed in the medi-
cal arm.?’

Another international retrospective cohort of patients
with mild stroke and LVO undergoing MT versus medi-
cal therapy found no difference in favorable (mRS 0-2)
outcomes (63.3% vs 67.8%; adjusted OR, 0.9; 95% Cl,
0.43-1.88; P = .77), and sICH rates were higher with MT
(5.8% vs 0%; P = .02).28

A smaller study comparing 10 patients treated with
MT and 22 patients treated with medical therapy also
found no significant difference in 90-day mRS 0-2 (100%
vs 77%; P = .15), yet multivariable linear regression indi-
cated that MT was independently associated with a ben-
eficial NIHSS score shift (P = .04).%°

CHALLENGES AND FUTURE DIRECTIONS
Current data on the treatment of patients with mild
stroke and associated LVO are limited, with no available
randomized controlled trials. The natural history of the
disease is less benign than previously assumed because of
a significant risk of long-term disability. There is a strong
demand to better understand this stroke subtype and to
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identify safe and efficient treatment strategies, but there
are a few challenges ahead.

The efficacy and safety of MT have been well estab-
lished in moderate to severe strokes, but some argue
that patients with mild presenting symptoms are dif-
ferent and may have an unfavorable risk/benefit profile
with an invasive procedure (ie, primum non nocere).
Identification of ELVO is not often made during the first
presentation because patients only have mild symptoms,
which are not pressing enough for an aggressive and
rapid initial workup that includes immediate vessel imag-
ing. In addition, even if an LVO is identified, the question
is raised whether the LVO represents a secondary pro-
cess from an underlying lesion, such as severe atheroscle-
rotic plague or dissection, or if it is a true ELVO with an
acute thrombus.

Potential difficulties when considering a randomized
trial may include a low number of patients and slow
enrollment; lack of a simple, widely accepted and used
clinical grading system to assess for mild deficits not
detectable by NIHSS score (ie, cognitive, psychiatric,
and/or behavioral issues); and reluctance from patients,
families, and physicians to enroll due to the established
benefit of MT for ELVO with more severe strokes. On
the other hand, advanced imaging techniques and
additional research may help with safer patient selec-
tion and more efficient, targeted intervention by deter-
mining the presence and size of a perfusion deficit and
its correlation with the underlying LVO, the patient’s
collateral flow status and reserve, vessel wall abnormali-
ties and/or underlying lesions, and the consistency, age,
and characteristics of the occlusive thrombus. Newer
thrombolytic agents and endovascular devices with
safer profiles will further decrease the risks of acute
treatment, and they will likely tip the balance in favor
of early intervention.

Ongoing prospective registries will provide additional
important data,* but well-coordinated, multicenter,
randomized controlled trials will ultimately be necessary
to fully validate the utility of acute stroke therapy in this
unique population. ®
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