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The 11-year long-term follow-up study from the
randomized BENEFIT CIS trial

A
a2

Study question: In patients diagnosed with
clinically isolated syndrome (CIS), does immedi-
ate treatment with interferon beta-1b reduce the
long-term risk of conversion to clinically definite
multiple sclerosis (CDMS) compared to delayed
treatment?

Summary answer: After 11 years, risk of con-
version to CDMS remained lower in those
receiving immediate treatment.

What is known and what this paper adds:
The results of the study support initiating treat-
ment of CIS before conversion to CDMS, and
provide Class IV evidence that such treatment
may provide benefits over the long term com-
pared to a delay in starting treatment.

Design: As part of the phase 3, international,
multicenter BENEFIT trial, patients with a CIS
and 2 or more clinically silent MRI lesions were
randomized (5:3) to 250 pg interferon beta-1b
(early treatment group) or placebo (delayed
treatment group) every other day for 2 years
or until conversion to CDMS, after which
patients receiving placebo could switch to inter-
feron beta-1b. Results from a prospective, com-
prehensive follow-up at 11 years (BENEFIT-11)
are reported here.

Participants and setting: Of the 468 patients
in BENEFIT, 278 enrolled in BENEFIT-11,
including 167 originally assigned to active treat-
ment and 111 to placebo. Baseline characteristics
between the 2 groups were similar. Sixty-two
percent of patients were on a disease-modifying
therapy, including 31% on interferon beta-1b.

Primary outcome(s): The primary outcome
measure was the proportion of patients in each
group converting to CDMS, assessed by modi-
fied Poser criteria, by the time of BENEFIT-11.

Main results and the role of chance: Early
treatment was associated with a reduced risk
of conversion to CDMS, with a hazard ratio
of 0.670 (95% CI 0.526-0.854), p = 0.0012.
Sixty-seven percent of all patients receiving early
treatment had converted to CDMS by the time
of BENEFIT-11, compared to 75% of those
receiving delayed treatment. Early treatment
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was associated with a longer time to first relapse
(median [Q1, Q3] days: 1,888 [540, not
reached] vs 931 [253, 3296]; p = 0.0005), and
lower overall annualized relapse rate (0.21 vs
0.26; p = 0.0018). The Kaplan-Meier estimate
of 50% probability of CDMS indicated an aver-
age delay of conversion of 2.7 years for early vs
delayed treatment (figure).

Harms: The reported adverse events were consis-
tent with the known profile of interferon beta-1b,
with no serious adverse effect during BENEFIT
11. No new safety signals were detected at year 11.

Bias, confounding, and other reasons for
caution: Some patients from the original trial
were unavailable for follow-up. However, the
follow-up study included a large proportion of
patients from the original trial, and the follow-
up patient population was similar to the original
trial. Treatment allocation was unblinded for all
patients by 5 years after randomization.

Generalizability to other populations:
Because of the international, multi-center design
of the trial, the results are likely to be generaliz-
able to other populations.

Study funding/potential competing inter-
ests: This study was funded by Bayer Health-
Care Pharmaceuticals, the manufacturer of the
study drug, and the analysis was performed by
an employee of Bayer. Go to Neurology.org
for full disclosures.

Trial registration number: NCT01795872.
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Stroke outcomes with use of antithrombotics
within 24 hours after recanalization treatment

Study question: Are current guidelines for
witholding antithrombotic treatment until 24
hours post-recanalization justified?

Summary answer: Early treatment was associ-
ated with a reduced risk for any hemorrhagic
transformation (HT), but not for symptomatic
HT, and was not associated with improved
functional outcomes at 3 months.

What is known and what this paper adds:
Current recommendations are for antithrombotic
treatment after 24 hours post-recanalization.
This study provides data indicating that earlier
treatment may be safe, and may reduce the risk
of HT.

Participants and setting: The study exam-
ined 712 patients at a single center with
lesion-documented ischemic stroke treated
with recanalization.

Design, size and duration: The study was
a retrospective analysis of a prospective registry,
with patients enrolled between 2007 and 2015.
Timing of antithrombotic administration was at
the discretion of the treating physician.

Primary outcome(s), risks, exposures: The
primary outcome measures were the occurrence

of any HT as shown on MR or CT, and a mod-
ified Rankin Score of 0-1 at 3 months.

Main results and the role of chance: Early
initiation of antithrombotics was associated
with decreased odds of having any HT
(adjusted OR, 0.56; 95% CI, 0.35-0.89),
but was not associated with reduced odds of
symptomatic HT (0.85; 0.35-2.10). Early ini-
tiation was not associated with a more favor-
able functional recovery at 3 months after
stroke.

Bias, confounding, and other reasons for
caution: The study was a retrospective analysis
of patients at a single center. Antithrombotics
were used earlier more often in younger and less
severe patients. The low numbers of patients
with symptomatic HT (23, or 3.2%) may reduce
the robustness of the statistical analysis.

Generalizability to other populations: The
results are not necessarily generalizable to pa-
tients with other demographic or clinical
characteristics.

Study funding/potential competing interests:
The study was funded by the Seoul National
University Bundang Hospital Research Fund.
Go to Neurology.org for full disclosures.

[ Stroke outcomes associated with use of early antithrombotics ]
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Retinal microvasculature and white matter

microstructure
The Rotterdam Study

Study question: Can retinal vascular measure-
ments be used as a marker for damage to brain
white matter not visible on standard structural
MRI scans?

Summary answer: Narrower arterioles and
wider venules in the retina are associated with
poorer cerebral white matter microstructure,
especially in women.

What is known and what this paper adds:
Microvascular damage in the retina may reflect
similar changes in the cerebral microvascula-
ture. This study shows that easily obtained evi-
dence of retinal microvascular damage
correlates with subtle but potentially important
white matter damage.

Participants and setting: The study popula-
tion was drawn from the Rotterdam Study,
a prospective cohort study of the elderly in
The Netherlands. This imaging study included
2,436 individuals for whom retinal imaging
and diffusion tensor (DT) MRI data were
available.

Design: Retinal arteriolar and venular calibers
were analyzed semi-automatically from fundus
photographs. White matter microstructure was
assessed using DT MRL

Primary outcome(s): The primary outcome
was the association of retinal vascular calibers
with markers of normal-appearing white matter
microstructure.

Main results and the role of chance: Nar-
rower retinal arterioles and wider retinal venules
were both associated with poor white matter
microstructure, as shown by a decrease in frac-
tional anisotropy and an increase in mean diffusiv-
ity, as well as other measures. The associations
were stronger in women.

Bias, confounding, and other reasons for
caution: The study was cross-sectional rather
than longitudinal, so that the temporal con-
nection between retinal pathology and cere-
bral pathology is wunclear. In addition,
potential confounders such as previous blood
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Stratified analyses on the association of
(A) arteriolar and (B)venular calibers with
white matter microstructure measures
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pressure or cholesterol levels were not fully
taken into account.

Generalizability to other populations:
Those in the study were mainly middle-class
Caucasians from FEuropean countries, which
may limit the generalizability of the findings to
other economic and ethnic groups.

Study funding/potential competing inter-
ests: The study was funded by a group of uni-
versity, government, and foundation grants.
Go to Neurology.org for full disclosures.
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Sirolimus for epilepsy in children with tuberous

sclerosis complex

A randomized controlled trial

A
=

Study question: Can the MTOR1C inhibitor
sirolimus reduce seizure frequency in children
with tuberous sclerosis complex (TSC)?

Summary answer: Sirolimus did not reduce
seizure frequency compared to standard care.

What is known and what this paper adds:
Preclinical work has shown the potential of
mTOR1C inhibition for control of seizures due
to TSC-causing mutations, and in an uncon-
trolled study, the mTOR1C inhibitor everoli-
mus reduced seizure frequency in 12 of 20
TSC patients. The current study explores the
potential benefit of sirolimus in a randomized,
controlled trial.

Design: This 1-year study used a randomized,
controlled, cross-over design to assess the effi-
cacy of 6 months of sirolimus titrated to a speci-
fied blood trough level. Assignment to standard
care alone or standard care plus sirolimus
was generated by computer, and all patients
switched treatment arms at 6 months.

Participants and setting: The study enrolled
23 of a planned 30 children with TSC and
intractable epilepsy (ages 1.8-10.9 years).

Primary outcome(s): The primary outcome
was seizure frequency as assessed by daily sei-
zure diary, kept by parents, beginning 1 month
before randomization.

Main results and the role of chance: Siroli-
mus reduced seizure frequency by 41% in the
intent-to-treat group, and 61% in the 14 chil-
dren who achieved target trough drug level,
but neither result was different from seizure
reduction during standard care.

Harms: Aphthous ulcers occurred in 7 patients,
and only during treatment with sirolimus. Other
adverse events more common on sirolimus
included acne-like skin lesions and respiratory
and other infections.

Bias, confounding, and other reasons for
caution: The low number of patients enrolled,
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and the tendency of TSC patients to fluctuate
in seizure number and severity over time, are
possible factors contributing to the failure to
support the hypothesis.

Generalizability to other populations: The

results are applicable to other populations with
TSC.

Study funding/potential competing inter-
ests: The study was funded by the Dutch Epi-
lepsy Foundation. Go to Neurology.org for
full disclosures.

Trial registration number: NTR3178.
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Study question: In patients with possible
dementia with Lewy bodies (DLB), which core
and suggestive features best predict an abnormal
dopamine transporter scan?

Summary answer: Parkinsonism was the best
predictor of an abnormal dopamine transporter
scan.

What is known and what this paper adds:
Distinguishing DLB from non-DLB dementia is
important, since the management of symptoms
in DLB is different compared to non-DLB
dementia. This study provides evidence that
baseline parkinsonism in possible DLB may
increase the likelihood that a DLB diagnosis will
be confirmed with a scan.

Participants and setting: As part of a multi-
center, randomized, open-label Phase 4 trial
of the dopamine transporter SPECT agent
123[-FP-CIT, patients with possible DLB were
enrolled.

Design, size, and duration: After a baseline
visit, 170 patients were randomized 2:1 to
receive a scan or no scan, with both patient
and treating physician aware of the assignment.

Patients were followed up at 8 and 24 weeks
post-baseline.

Main results and the role of chance: Among
patients receiving scans, only parkinsonism was
highly predictive of an abnormal scan, with
70% of patients with parkinsonism having
reduced dopamine transporter uptake. In con-
trast, abnormal scans were seen in only 32%-—
37% of patients with fluctuations, hallucinations,
or REM sleep behavior disorder (p = 0.001).

Bias, confounding, and other reasons for
caution: The absence of autopsy data prevented
confirmation of the diagnosis.

Generalizability to other populations: The
results of this largest DLB imaging study to date,
drawn from multiple centers in different coun-
tries, are likely to be generalizable to other
DLB populations.

Study funding/potential competing inter-
ests: The study was funded by GE Healthcare,
patent holder for DaTscan. Employees of the
company also contributed to the design, data
collection, and analysis. Go to Neurology.org
for full disclosures.

[ Percentage of abnormal and normal scans for each characteristic feature of DLB at baseline ]
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Twelve-month recovery of medical
decision-making capacity following traumatic

brain injury

Study question: How does the time course of
recovery of medical decision-making capacity
after traumatic brain injury (TBI) depend on
the severity of injury?

Summary answer: Most individuals with any
form of TBI will have some impairment in their
medical decision-making ability shortly after
injury. In mild injuries this capacity is regained
within 1 year.

What is known and what this paper adds:
This study expands the understanding of the
pace of recovery of complex medical
decision-making abilities after TBI, demon-
strating significant recovery differences over
time between milder and more severe forms
of injury. The results indicate a need for longi-
tudinal monitoring of recovery of this deci-
sional ability after TBI.

Participants and setting: The study enrolled
177 individuals from multiple sites at a single
center, including 111 who had sustained a TBI
and 66 healthy controls. Within the TBI group,
injuries were classified as mild (mTBI; n = 28),
complicated mild (cmTBI; n = 23), or moderate/
severe (msevIBI; n = 60), based on TBI Model
Systems criteria.

Design, size, and duration: Participants were
assessed at baseline and at 6 and 12 months
post-injury, using the Capacity to Consent to
Treatment Instrument (CCTI). The CCTI
presents the patient with hypothetical medical
decision-making situations, and evaluates the
patient’s ability to express a treatment choice,
to make a reasonable treatment choice (when
the alternative is unreasonable), to appreciate
the consequences of the choice, to provide rea-
sons for the choice, and to express understanding
of the medical context and risks and benefits of
the choice.

Primary outcome(s), risks, exposures: The
primary outcome was performance on the 5
CCTI consent abilities at each time point.

Level of impaired decisional abilities
across TBI group and time
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Main results: TBI patients as a group per-
formed as well as controls at all time points in
their abilities to express a choice and to make
a reasonable choice. In mTBI, consent abilities
for appreciation and understanding were
impaired at baseline, but had returned to normal
by 6 months. In emTBL, appreciation, reasoning,
and understanding consent abilities were all
impaired at baseline; appreciation and reasoning
had returned to normal by 6 months, and under-
standing by 12 months. In msev TBIL all 3 con-
sent abilities remained impaired at 6 months,
and reasoning and understanding remained
impaired at 12 months.

Bias, confounding, and other reasons for
caution: The small number of moderate TBI pa-
tients prevented comparison between moderate
and severe TBI, and one-quarter of patients
did not complete all 3 study visits.

Generalizability to other populations: The
small sample size and single site may limit gener-
alizability to other populations.

Study funding/potential competing interests:
Funded by the National Institute on Child Health
and Human Development (1ROTHD053074-
Marson, PI). The CCTI is owned by the UAB
Research Foundation (UABRF). Both UABRF
and Dr. Marson have received royalties for the
CCTI. Go to Neurology.org for full disclosures.
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