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1. Mechanical thrombectomy for acute ischemic stroke due to large
artery (distal ICA/proximal [M1 segment] MCA) occlusion

2. Novel oral anticoagulants (NOACs) for primary and secondary
stroke prevention in non-valvular atrial fibrillation

3. Carotid artery revascularization for stroke prevention

4. Advances in endovascular approaches to cerebral aneurysms
5. Advances in thrombophilias

6. Neuromyelitis Optica (NMO) Spectrum Disorders

/. Newer treatments for Multiple Sclerosis

8. New advances in epilepsy treatment options

9. Advances in Parkinson’ s disease

10. Biomarkers in neurodegenerative disorders
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2015 AHA/ASA Focused Update of the 2013 Guidelines for the
Early Management of Patients with Acute Ischemic Stroke
Regarding Endovascular Treatment

A Guideline for Healthcare Professionals from the American Heart
Association, American Stroke Association
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Stroke Neurologist’s Perspective on the New
Endovascular Trials

James C. Grotta, MD; Werner Hacke, MD

Abstract—Before December 2014, the only proven effective treatment for acute ischemic stroke was recombinant tissue-type
plasminogen activator (r-tPA). This has now changed with the publication of the Multicenter Randomized Clinical Trial of
Endovascular Treatment for Acute Ischemic Stroke in the Netherlands (MR CLEAN), Endovascular Treatment for Small
Core and Anterior Circulation Proximal Occlusion With Emphasis on Minimizing CT to Recanalization Times (ESCAPE),
Extending the Time for Thrombolysis in Emergency Neurological Deficits—Intra-Arterial (EXTEND IA), Solitaire With
the Intention for Thrombectomy as Primary Endovascular Treatment Trial (SWIFT PRIME), and Randomized Trial of
Revascularization With the Solitaire FR Device Versus Best Medical Therapy in the Treatment of Acute Stroke Due to
Anterior Circulation Large Vessel Occlusion Presenting Within Eight Hours of Symptom Onset (REVASCAT) studies. We
review the main results of these studies and how they inform stroke patient management going forward. The main take home
points for neurologists are (1) intra-arterial thrombectomy is a potently effective treatment and should be offered to patients
who have documented occlusion in the distal internal carotid or the proximal middle cerebral artery, have a relatively normal
noncontrast head computed tomographic scan, severe neurological deficit, and can have intra-arterial thrombectomy within
6 hours of last seen normal; (2) benefits are clear in patients receiving r-tPA before intra-arterial thrombectomy; r-tPA should
not be withheld if the patient meets criteria, and benefit in patients who do not receive r-tPA or have r-tPA exclusions requires
further study; and (3) these favorable results occur when intra-arterial thrombectomy is performed in an endovascular stroke
center by a coordinated multidisciplinary team that extends from the prehospital stage to the endovascular suite, minimizes
time to recanalization, uses stent-retriever devices, and avoids general anesthesia. In conclusion, stroke teams, including
practicing neurologists caring for patients with stroke should now provide the option for intra-arterial thrombectomy for a
subset of patients with acute stroke. (Stroke. 2015;46:1447-1452. DOI: 10.1161/STROKEAHA.115.008384.)

Key Words: cerebral infarction ® clinical trials, randomized ® thrombolytic therapy
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Asymptomatic carotid stenosis: What
we can learn from the next generation
of randomized clinical trials

Mark N Rubin, Kevin M Barrett, Thomas G Brott and
James F Meschia

Abstract

Stroke remains an exceedingly incident and prevalent public health burden across the globe, with an estimated 16 million
new strokes per annum and prevalence over 60 million, and extracranial internal carotid artery atherosclerotic disease is
an important risk factor for stroke. Randomized trials of surgical treatment were conducted (North American
Symptomatic Carotid Endarterectomy Trial, European Carotid Surgery Trial) and demonstrated efficacy of carotid end-
arterectomy for secondary prevention of stroke in patients with cerebrovascular events (e.g. ipsilateral stroke, transient
ischemic attack, and/or amaurosis fugax) attributable to a diseased artery with 50-99% stenosis. Therapeutic clarity,
however, proved elusive with asymptomatic carotid artery disease. Asymptomatic Carotid Atherosclerosis Study
(ACAS), Asymptomatic Carotid Surgery Trial, and Veterans Affairs Cooperative Study (VACS) suggested only modest
benefit from surgical intervention for primary stroke prevention and the best medical therapy at the time of these trials is
not comparable to modern medical therapy. ACT-1, Asymptomatic Carotid Surgery Trial-2, Stent-Protected Angioplasty
in asymptomatic Carotid artery stenosis versus Endarterectomy Trial-2, European Carotid Surgery Trial-2, Carotid
Revascularization Endarterectomy Versus Stenting Trial-2 are trials that are recent, ongoing, or in development that
include diverse populations across Europe and North America, complementary trial designs, and a collaborative spirit
that should provide clinicians with evidence that informs best clinical practice for asymptomatic carotid artery disease.

Keywords
Carotid stenosis, primary and secondary stroke prevention, cardiology, carotid endarterectomy, angioplasty and stenting

Review

Cerebrovascular
Diseases

Cerebrovasc Dis 2015;39:253-261
DOI: 10.1159/000381108

Received: January 21,2015
Accepted: February 17, 2015
Published online: April 8, 2015

Moving Beyond Luminal Stenosis:
Imaging Strategies for Stroke Prevention
in Asymptomatic Carotid Stenosis

Ajay Gupta®® Randolph S. Marshall<

2Department of Radiology, ®Brain and Mind Research Institute, Weill Cornell Medical College, and Department of

Neurology, Columbia University Medical Center, New York, N.Y., USA

Key Words
Carotid stenosis - MRI - Ultrasound - Transcranial Doppler -
Stroke

Abstract

Background: With progressive improvements in medical
therapy and resultant reductions in stroke risk, luminal ste-
nosis criteria are no longer adequate to inform decisions to
pursue surgical revascularization in patients with asymp-
tomatic carotid artery stenosis. Summary: In this evidence-
based review, we discuss the imaging-based risk stratifica-
tion strategies that take into account factors beyond luminal
stenosis measurements, including cerebral hemodynamics
and plaque composition. The existing literature lends sup-
port to the use of certain imaging tests in patients with as-
ymptomatic carotid stenosis including cerebrovascular re-
serve testing, MRI of plaque composition, ultrasound of
plaque echolucency, and transcranial Doppler evaluation for
microemboli. The highest quality evidence thus far in the lit-
erature includes only systematic reviews and meta-analyses
of cohort studies with no randomized trials having yet been
performed to show how these newer imaging biomarkers
could be used to inform treatment decisions in asymptom-
atic carotid stenosis. Beyond the need for randomized trials,
there are additional important steps needed to improve the
relevance of evidence supporting risk assessment strategies.

Imaging studies evaluating the risk of stroke in carotid dis-
ease should clearly define asymptomatic versus symptom-
atic disease, use uniform definitions of clearly defined out-
come measures such as ipsilateral stroke, ensure that imag-
ing interpretations are performed in a manner blinded to
treatments and other risk factors, and include cohorts which
are on modern intensive medical therapy. Such studies of
risk stratification for asymptomatic carotid stenosis will be
most valuable if they can integrate multiple high-risk fea-
tures (including clinical risk factors) into a multi-factorial risk
assessment strategy in a manner that is relatively simple to
implement and generalizable across a wide range of practice
settings. Key Messages: Together, modern imaging strate-
gies allow for a more mechanistic assessment of stroke risk
in carotid disease compared to luminal stenosis measure-
ments alone, which, with further validation in randomized
controlled trials, may improve current efforts at stroke pre-
vention in asymptomatic carotid stenosis.

©2015 5. Karger AG, Basel

Clinical Background

Various angiographic measurements of vessel nar-
rowing have long played a central role in stroke risk strat-
ification in patients with carotid artery stenosis, the cause
of approximately 10-15% of all ischemic strokes [1]. Lu-
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Absence of Microemboli on Transcranial Doppler Identifies
Low-Risk Patients With Asymptomatic Carotid Stenosis

J. David Spence, MD: Arturo Tamayo, MD; Stephen P. Lownie, MD;
Wai P. Ng, MD; Gary G. Ferguson, MD, PhD

Background and Purpose—Carotid endarterectomy clearly benefits patients with symptomatic severe stenos
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the risk of stroke is so low for asymptomatic patients (ACS) that the number needed to treat is very high. We studied
transcranial Doppler (TCD) embolus detection as a method for identifying patients at higher risk who would have a

lower number needed to treat.

Methods—Patients with carotid stenosis of =60% by Doppler ultrasound who had never been symptomatic (81

%) or had

been asymptomatic for at least 18 months (19%) were studied with TCD embolus detection for up to | hour on 2

occasions a week apart; patients were followed for 2 years.

Results—319 patients were studied, age (standard deviation) 69.68 (9.12) years: 32 (10%) had microemboli at baseline
(TCD+). Events were more likely to occur in the first year. Patients with microemboli were much more likely to have
microemboli 1 year later (34.4 versus 1.4%: P<<0.0001) and were more likely to have a stroke during the first year of

follow-up (15.6%, 95% CI, 4.1 to 79;: versus 1%, 95% CI, 1.01 to 1.36: P<<0.0001).

Conclusions—Our findings indicate that TCD— ACS will not benefit from endarterectomy or stenting unless it can be
done with a risk <<19%: TCD+ may benefit as much as SCS if their surgical risk is not higher. These findings suggest
that ACS should be managed medically with delay of surgery or stenting until the occurrence of symptoms or emboli.

(Stroke. 2005:36:2373-2378.)

Key Words: asymptomatic carotid stenosis m endarterectomy m transcranial Doppler m ulcer
m ultrasound ® unstable plaque

Asymptomatic embolisation for prediction of stroke in the
Asymptomatic Carotid Emboli Study (ACES): a prospective
observational study

Hugh S Markus, AliceKing, Martin Shipley, Raffi Topakian, Marisa Cullinane, Sheila Reihil, Natan M Bornstein, Arjen Schaafsma

Summary

Background Whether surgery is beneficial for patients with asymptomatic carotid stenosis is controversial. Better

methods of identifying pau'ems who are likely to develop stroke would improve the risk-benefit ratio for carotid
tomy. We aimed to i igate whether detection of asymptomatic embolic signals by use of transcranial

doppler (TCD) could predict stroke risk in patients with asymptomatic carotid stenosis.

Methods The Asymptomatic Carotid Emboli Study (ACES) was a prospective observational study in patients with
asymptomatic carotid stenosis of at least 70% from 26 centres worldwide. To detect the presence of embolic signals,
patients had two 1h TCD recordings from the ipsilateral middle cerebral artery at baselme and one 1h recording at 6,
12, and 18 months. Patients were followed up for 2 years. The primary endpoint was i | stroke and i

ischaemic attack. All recordings were analysed centrally by investigators masked to patient identity.

Findings 482 patients were recruited, of whom 467 had evaluable recordings. Embolic signals were present in 77 of
467 patients at baseline. The hazard ratio for the risk of ipsilateral stroke and transient ischaemic attack from baseline
to 2 years in patients with embolic signals compared with those without was 2-54 (95% CI 1-20-5-36; p=0-015). For
ipsilateral stroke alone, the hazard ratio was 5-57 (1-61-19-32; p=0-007). The absolute annual risk of ipsilateral
stroke or transient ischaemic attack between baseline and 2 years was 7-13% in patients with embolic signals and
3.04% in those without, and for ipsilateral stroke was 3-62% in patients with embolic signals and 0-70% in those
without. The hazard ratio for the risk of ipsilateral stroke and transient ischaemic attack for patients who had embolic
signals on the recording preceding the next 6-month follow-up compared with those who did not was 2-63 (95% CI
1.01-6-88; p=0-049), and for ipsilateral stroke alone the hazard ratio was 6-37 (1-59-25-57; p=0-009). Controlling
for antiplatelet therapy, degree of stenosis, and other risk factors did not alter the results.

Interpretation Detection of asymptomatic embolisation on TCD can be used to identify patients with asymptomatic
carotid stenosis who are at a higher risk of stroke and transient ischaemic attack, and also those with a low absolute
stroke risk. Assessment of the presence of embolic signals on TCD might be useful in the selection of patients with
asymptomatic carotid stenosis who are likely to benefit from endarterectomy.
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High-risk asymptomatic carotid stenosis

Ulceration on 3D ultrasound vs TCD microemboli

ABSTRACT

Objective: We compared microemboli on transcranial Doppler (TCD) with carotid ulcerations on
3D ultrasound (US) as an additional method for identifying the small proportion of patients with
asymptomatic carotid stenosis (ACS) who can benefit from revascularization such as endarterec-
tomy or stenting.

Methods: Patients with ACS (n = 253) with carotid stenosis >60% by Doppler ultrasound were
studied prospectively with TCD embolus detection and 3D US to detect ulcers (the total number
of ulcers in both internal carotids) and followed for 3 years.

Results: Mean age was 69.66 (SD 8.51) years; 11 (4%) had =3 ulcers (Ulcer 3), 11 (6%) had
microemboli, and 25 (10%) had microemboli or =3 ulcers. Ulcer 3 patients were more likely to
have a stroke or death in 3 years (18% vs 2%; p = 0.03), regardless of the side on which the
ulcers were found. The 3-year risk of stroke or death was 20% with microemboli vs 2% without
(p = 0.003). The annual rate of ipsilateral stroke was 0.8%.

Conclusion: Adding 3D US detection of ulcers doubles (to 10%) the proportion of patients with
ACS who may benefit from endarterectomy or stenting. However, until 3-year event rates of stroke or
death with endarterectomy or stenting reach <2%, 90% of patients with ACS would be better
treated medically until they develop symptoms, ulcers, or emboli. Neurology™ 2011;77:744-750

One-Year Progression of Moderate Asymptomatic
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Carotid Stenosis Predicts the Risk of Vascular Events o

Simona Balestrini, MD: Francesca Lupidi, MD: Clotilde Balucani, MD; Claudia Altamura, MD;
Fabrizio Vernieri, MD: Leandro Provinciali, MD; Mauro Silvestrini, MD

Background and Purpose—This study aimed at evaluating whether ultrasound monitoring of moderate asymptomatic

carotid stenosis may help in identifying subjects at high risk for vascular events.

Methods—We included 523 subjects with unilateral asymptomatic carotid stenosis of 50% to 69%. Follow-up
carotid ultrasound was performed within 12 months from inclusion to detect the frequency and degree of stenosis
progression. Subjects were prospectively evaluated for a median period of 42 months (interquartile range, 38-45)
after a second ultrasound evaluation. Outcome measures were any stroke and transient ischemic attack, myocardial

infarction, and death.

Results—Carotid stenosis progression was associated with the occurrence of vascular events (hazard ratio, 21.57; 95%
confidence interval, 11.81-39.39; P<0.001). During follow-up, 96.7% of subjects without progressive carotid stenosis
remained free from vascular events. Among patients with progressive stenosis, 53.7% experienced a vascular event and

27.1% experienced an ipsilateral stroke.

Conclusions—One-year moderate asymptomatic carotid stenosis progression is related to higher risk of vascular events,

including ipsilateral stroke.

(Stroke. 2013:44:792-794.)
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Ajay Gupta, MD; Hediyeh Baradaran, MD; Andrew D. Schweitzer, MD:; Hooman Kamel, MD;
Ankur Pandya, PhD: Diana Delgado, MLS: Allison Dunning, MS: Alvin I. Mushlin, MD, ScM;
Pina C. Sanelli, MD, MPH

Background and Purpose—MRI characterization of carotid plaque has been studied recently as a potential tool to predict
stroke caused by carotid atherosclerosis. We performed a systematic review and meta-analysis to summarize the
association of MRI-determined intraplaque hemorrhage, lipid-rich necrotic core, and thinning/rupture of the fibrous cap
with subsequent ischemic events.

Methods—We performed a comprehensive literature search evaluating the association of carotid plaque composition on
MRI with ischemic outcomes. We included cohort studies examining intraplaque hemorrhage, lipid-rich necrotic core,
or thinning/rupture of the fibrous cap with mean follow-up of 21 month and an outcome measure of ipsilateral stroke
or transient ischemic attack. A meta-analysis using a random-effects model with assessment of study heterogeneity and
publication bias was performed.

Results—Of the 3436 articles screened, 9 studies with a total of 779 subjects met eligibility for systematic review. The
hazard ratios for intraplaque hemorrhage, lipid-rich necrotic core, and thinning/rupture of the fibrous cap as predictors
of subsequent stroke/transient ischemic attack were 4.59 (95% confidence interval, 2.91-7.24), 3.00 (95% confidence
interval, 1.51-5.95), and 5.93 (95% confidence interval, 2.65-13.20), respectively. No statistically significant heterogeneity
or publication bias was present in the 3 main meta-analyses performed.

Conclusions—The presence of intraplaque hemorrhage, lipid-rich necrotic core, and thinning/rupture of the fibrous cap
on MRI of carotid plaque is associated with increased risk of future stroke or transient ischemic attack in patients with
carotid atherosclerotic disease. Dedicated MRI of plaque composition offers stroke risk information beyond measurement
of luminal stenosis in carotid atherosclerotic disease. (Stroke. 2013;44:3071-3077.)

Progression Rate and Ipsilateral Neurological Events in
Asymptomatic Carotid Stenosis

Liam S. Hirt, MBBS, MRCP

Background and Purpose—Progression of asymptomatic carotid stenoses with >50% luminal narrowing is associated with
an increased risk of stroke. The significance of the progression rate in these patients is unknown. The main aim of this
study was to evaluate the rate of change of carotid luminal narrowing over | year, as a risk factor for ipsilateral ischemic
events, in patients with a >50% asymptomatic carotid stenosis. Secondary aims were to establish the incidence of changes
in carotid luminal narrowing and establish additional risk factors for ipsilateral neurological events.

Methods—A retrospective analysis was conducted of data derived from the deferred endarterectomy arm of the Asymptomatic
Carotid Surgery Trial. Patients were followed up for 25 years with serial carotid duplex examinations. Data were derived
from information obtained at randomization and annual follow-up visits with carotid duplex examination. Potential risk
factors for ipsilateral neurological events were analyzed in Poisson regression models.

Results—Data from 1469 patients were included. Two hundred forty-four had ipsilateral events: 240 had ipsilateral carotid
surgery; 370 died from nonstroke causes; and 82 had an asymptomatic carotid occlusion. The annual incidence of
progression in the cohort as a whole was 5.2%. Ipsilateral events occurred in 17% of patients. Diabetes and previous
contralateral symptoms showed a significant independent association with ipsilateral neurological events. Ipsilateral
events were associated with high rates of progression over 1 year but not with low progression rates or regression.

Conclusions—TFast rates of progression of carotid luminal narrowing should be interpreted as a sign of significantly increased
risk of future ipsilateral neurological events. (Stroke. 2014:45:702-706.)
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The Past, Present and Future of Endovascular Aneurysm

Treatment

H. Henkes - W. Weber

Received: 1 April 2015 / Accepted: 28 April 2015
© Springer-Verlag Berlin Heidelberg 2015

Abstract The technology available for the endovascular
treatment of intracranial aneurysms is rapidly evolving.
Both current and future devices are described. This in-
cludes, among others, UNO for parent vessel occlusion, the
Medina device for saccular filling, the Comaneci device for
remodeling, pCONus for assisted coil occlusion, and WEB
and pCANvas for intrasaccular flow disruption. Perspec-
tives of further development such as surface coating for
increased radioopacity and decreased thrombogenicity are
explained.

Keywords Aneurysm - Endovascular - Coil - Stent -
Flow diversion

The Past

The idea to treat intracranial aneurysms from within the arte-
rial system and avoiding surgical exposure was proposed in
the 1960s [1]. Initial success was achieved by parent ves-
sel occlusion using detachable balloons [2]. The intrasac-
cular balloon deployment. however, was associated with
significant risks [3]. The dawn of endovascular aneurysm
treatment started 25 years ago. when the first manufactured
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endovascular devices became available. Until then. physi-
cians assembled microcatheters and balloons on site under
adventurous circumstances.

A major advance came with the development of electro-
lytically detachable coils [4]. For the first time, a controlled
and atraumatic intrasaccular treatment became feasible.
During the evolution of neuroendovascular treatment con-
cepts and products it was common that the initially intended
mode of operation (e.g., electrothrombosis) turned out to be
inefficient [5]. The possibility to remove the coil from the
aneurysm or to detach it added safety and efficacy to this
treatment modality.

Subsequently, coil variants with different detachment
mechanisms (e.g., electrothermal, hydraulic. etc.), featur-
ing varying stiffness and different shapes became avail-
able. It soon became apparent that aneurysms with a neck
of >4 mm were frequently less suitable for straightforward
coil occlusion. Balloon remodeling [6] advanced the tech-
nique by providing balloon-assisted coiling, thus improv-
ing occlusion rates and packing density. An alternative was
the deployment of a balloon expandable coronary stent [7].
Balloon-mounted stents were, however, stiff and the balloon
inflation for stent deployment in front of an aneurysm was
not without risk. This led to the development of a highly
flexible, self-expanding open-cell design stent (Neuroform,
Smart Therapeutics) [8]. Closed-cell, braided (Leo, Balt)
and laser cut stents (Enterprise. Cordis [9]) and a detachable
stent (Solitaire, ev3 [10]) followed thereafter. Other devel-
opments such as the first bioactive coil (Matrix, Boston Sci-
entific [11]) and Onyx HD500 for aneurysms (ev3, Irvine
[12]) were, at least in retrospect, failures.

@ Springer
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Journal of Thrombosis and Haemostasis, 4: 295-306
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International consensus statement on an update of the
classification criteria for definite antiphospholipid syndrome

(APS)
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Summary. New dinical, laboratory and experimental insights,
since the 1999 publication of the Sapporo preliminary classifi-
cation criteria for antiphospholipid syndrome (APS), had been
addressed at a workshop in Sydney, Australia, before the
Eleventh i Congress on antiphospholipid antibod-
ies. In this document, we appraise the existing evidence on
clinical and laboratory features of APS addressed during the
forum. Based on this, we propose amendments to the Sapporo
criteria. We also provide definitions on features of APS that
were not included in the updated criteria.
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ORIGIN.

for APS. Members of the workshop panel included all of the
authors and the individuals listed in the Appendix.

Some of the authors presented the current evidence in their
area of expertise (see Addendum) providing relevant literature
on predictors of outcome, risk factors, associations between
clinical and laboratory features and accuracy of tests. The
evidence was also reviewed and graded (according to criteria
listed in Table 1) by three members of the committee (SM,
MDL, SAK) not involved in the presentation of specific topics.
An open discussion followed, to reach consensus. Where data
were limited or expert opinion the
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Summary. Elevated levels of coagulation factor VIIL:C
(FVIILC) are associated with an increased risk for venous
and arterial thromboembolism. Whether relatives of patients
with elevated levels of FVITIC are also at increased risk for
thrombotic disease is unknown. The objective was to determine
the annual incidences of both venous and arterial thrombotic
events in firstdegree relatives of patients with elevated levels of
FVIILC and venous thromboembolism (VTE) or premature
atherosclerosis. A retrospective study with 584 firstdegree
relatives of 177 patients with elevated levels of FVIILC was
performed. The level of FVIIL:C was determined and relatives
with elevated and normal levels of FVIII:C were compared. Of
the participants, 40% had elvated levels of FVIIEC. The
annual incidence of a first episode of VTE was 0.34% and
0.13% in relatives with elevated levels of FVIII:Cand those with
normal levels, respectively [OR 3.7 (95% CI 19-7.5)]. The
absolute annual incidence in the youngest age group with
elevated levels of FVIILC was 0.16% (0.05-037) and gradually
increased to 0.99% (0.40-2.04) in those older than 60 years of
age, although the odds ratios were not statistically significant.
The annual incidences of a first arterial thrombotic event were
0.29% and 0.14% in relatives with and without elevated levels
of FVIILC, respectively [OR 3.1 (14-66)]. In particular the
risks for a first myocardial infarction [OR 43 (1.0-18.1); P =
0.046] and a first peripheral arterial thrombosis [OR 86
(1.6-47.6)] were increased. Within families of patients with
elevated levels of FVITLC and VTE or premature atheroscler-
osis, 40% of their first-degree relatives has elevated levels of

FVIILC as well, and they are at increased risk for both VTE
and arterial thrombosis as compared with their relatives with
normal levels.

Keywords: arterial thrombosis, family study, FVIILC, pre-
‘mature atherosclerosis, venous thromboembolism.

Introduction

Elevated levels of coagulation factor VIIT (FVIIIC) increase
the risk for venous thromboembolism (VTE), with each
10 TU L~ increment resulting in a 10% risk increase for
VTE[1.2]. Furthermore, patients known with elevated levels of
FVIILC may also be at risk for recurrent VTE [3.4]. Besides
VTE, elevated levels of FVIILC have been associated with
arterial thrombotic diseases, in particular acute myocardial
infarction, ischemic stroke and peripheral arterial thrombotic
disease [5-7].

As elevated levels of FVILC are, at keast partially,
determined genetically [3,8-10], the question arises whether
relatives of patients with elevated levels of FVIILC also have
higher levels of this clotting factor, and whether they are at
increased risk for VTE and arterial thrombotic disease.

Therefore, we determined the prevalence of elevated levels of
FVIILC and calculated the absolute risks for VTE and arterial
thrombotic disease in firstdegree relatives of consecutive
patients with VTE or premature atherosclerosis and elevated
levels of FVIILC.

Thrombophilia: 2009 Update

Pat Foy, MD
Stephan Moll, MD

Corresponding author

Stephan Moll, MD

Department of Medicine, Division of Hematology-Oncology, Univer-

sity of North Carolina School of Medicine, CB7035, Chapel Hill, NC
27599, USA.

E-mail: smoll@med.unc.edu

Current Treatment Options in Cardiovascular Medicine 2009, 11:114-128
Current Medicine Group LLC ISSN 1092-8464

Copyright © 2009 by Current Medicine Group LLC

Opinion statement

As venous thrombosis is mostly caused by disturbances in the plasma coagula-
tion system, abnormalities of coagulation factors are mostly risk factors for ve-
nous thromboembolism (VTE). Relatively little is known about thrombophilias
that predispose to arterial thromboembolism. Although some abnormalities in
the fibrinolytic pathway appear to predispose to arterial thrombosis, the associa-
tions are weak and often inconsistent between studies. At present, there is not
enough consistent and clinically meaningful information to include fibrinolytic
parameters in a clinical thrombophilia workup. Controversy exists as to which
patients and family members to test for thrombophilia. Several testing guidelines
exist. Routine screening for inherited thrombophilias is not indicated in patients
with VTE provoked by i bility, surgery, and mali y, or in those with ar-
terial thrombosis with arteriosclerosis risk factors. Heterozygous factor V Leiden
(FVL) and prothrombin 20210 mutations increase the risk for recurrent VTE only
slightly once anticoagulation is stopped. Therefore, decisions regarding the
length of anticoagulant therapy typically are not influenced by finding one of
these heterozygous mutations. The main reason to perform thrombophilia test-
ing in a patient is to detect a strong thrombophilia (ie, antithrombin deficiency,
antiphospholipid antibody syndrome, homozygous FVL, double-heterozygous
FVL plus prothrombin 20210 mutation, protein C deficiency, and maybe protein
S deficiency). The finding of a strong thrombophilia has several clinical conse-
quences: it decreases the threshold to recommend long-term anticoagulation in
a patient with unprovoked VTE; facilitates discussion regarding whether antico-
agulant or antiplatelet therapy is the preferred empiric treatment for a patient
who had an unexplained arterial, nonarteriosclerotic thromboembolic event;
and leads to the consideration of testing asymptomatic female family members
for the identified thrombophilia(s) so they can be counseled on their risk of
thromboembolism, the use of hormonal therapies, and the potential benefit of
pre- and postpartum anticoagulant therapy.

epidemiological studies. J Thromb Haemost 2005; 3: 292-9

Summary. Context: It has been suggested that elevated total
plasma homocysteine levels are associated with the risk
of venous thrombosis. Objective: To assess the relationship of
homocysteine and the MTHFR 677TT genotype and the risk
of venous by a meta-analysis of all
relevant studies. Data sources and selection: Studies (case—
control or nested case-control) were identified by searches of
electronic literature for relevant reports published before July
2003 on homocysteine and the MTHFR 677TT genotype and
venous thrombosis as an end-point, by hand-searching refer-
ence lists of original articles (including meta-analyses) on this
topic and by contact with investigators in the field. Data
extraction: A meta-analysis of 24 retrospective (1 = 3289 cases)
and three prospective studies (n = 476 cases) was carried out to
examine the association of homocysteine with venous throm-
bosis. A meta-analysis of 53 studies (n = 8364 cases) of the
MTHFR 6TTTT genotype (that increases homocysteine) was
carried out to assess if this association is causal. Dara synthesis:
A 5Spmol L' higher measured homocysteine level was
associated with a 27% (95% CI: 1-59) higher risk of venous
thrombosis in prospective studies anda 60% (95% CI: 10-134)
higher risk in retrospective studies. The 677TT genotype was
associated with a 20% (95% CI: 8-32) higher risk of venous
thrombosis compared with the 677CC genotype. In contrast
with non-American studies, the 677TT genotype had no effect
on venous thrombosis in North America, due probably to the
higher intake of folate and riboflavin in North America.
Conclusion: This meta-analysis of prospective and retrospective
i of

Keywords: homocysteine, MTHFR, venous thrombosis.

Introduction

Venous thrombosis, including deep-vein thrombosis and
pulmonary embolism, is an important cause of morbidity
and mortality, particularly in older people [1]. Most cases of
venous thrombosis arise due to prolonged immobilization,
major surgery, trauma or cancer, but genetic or acquired
hemostatic abnormalities, including elevated plasma homocy-
steine levels, have also been implicated [2). The initial epide-
miological evidence that examined the association between
homocysteine and venous thrombosis was derived from
retrospective case-control studies (in which blood for homo-
cysteine measurements was collected after onset of thrombotic
events in cases) [3-7), but it was not possible to ascertain
whether the higher h levels caused the

event or was a of it.

studies (in which blood for homocysteine me.iautemenl: was
collected before the onset of the thrombotic events) appeared to
confirm these findings, but the weaker results raised questions
about causality [8-10].

Eluddation of an association between a genetic variant
associated with elevated homocysteine levels and venous
thrombosis might be informative about the hypothesis that
higher levels of homocysteine plays a causal role in the
occurrence of venous thrombosis [11]. Studies of genetic
variants that affect homocysteine levels vmuld reflect long-
Iem\ diffe in h ysteine, and be i dent of
and concerns about reverse causality [11] A

studies a modest
with venous thrombosis. The ckvated risk associated with the
MTHFR 677TT genotype provides some support for causality.

common polymorphism exists in the genc that encodes
the catalytic domain of the MTHFR enzyme, in which a

Review article

Anti—B2-glycoprotein I. antiprothrombin antibodies. and the risk of thrombosis

in the antiphospholipid syndrome
Monica Galli, Davide Luciani, Guido Bertolini, and Tiziano Barbui

The association of antiphospholipid antibodies with thrombosis
and obstetric events defines the antiphospholipid syndrome. A
Tecent systematic review of the literature showed lupus anticoagu-
lants to be risk factors of thrombosis, independent of the type and
site of the event, the p £ systemic hupus and
the laboratory methods used to detect them.

abortions before the tenth week. All other causes of pregnancy
‘morbidity must be excluded.

Antiphospholipid antibodies are a wide and heterogeneous
family of immunoglobulin G (IgG) and/or IgM, or less frequently
also IgA, lmmunozlobul\ns long cousldered to react with nega-
tively charged and anticardi

antibodies were not such strong nisk factors, unless arterial
thrombosis, the G isotype, and medium or high fiters were
considered. Here, we extended the systematic review to anti-B2-
glycoprotein I and antiprothrombin antibodies Thirty-two mainly
retrospective studies provided or enabled us to calculate the odds
ratio (OR) with a 95% confidence interval (CI) of anti-B2-
glycoprotein I and antiprothrombin antibodies for thrombosis in
5102 patients and 1973 controls. Twenty-eight studies analyzed 60
associations between anti-p2-glycoprotein I antibodies and throm-
bosis: 3 of 17 associations with arterial thrombosis, 12 of 21 with
venous events, and 17 of 22 with any type of thrombosis were
significant. Seventeen studies assessed 46 between

Lupus
lipin antibodies were the first 2 such antibodies to be described
Lupus anticoagulants beha\ eas acqun'ed mhnbltors of coagu]anon
*#and

lipin antibodies are us\ull\ identified by immunoassays with
cardiolipin or other anionic phospholipids in solid phase.’

The “Sapporo” laboratory criteria for definite antiphospholipid
syndrome are as follows: lupus anticoagulants and/or anticardio-
lipin antibodies must be present on 2 or more occasions at least 6
weeks apart’; lupus anticoagulants must be diagnosed according to
the criteria proposed by the Scientific Subcommittee of Standard-
Lzanon of Lupus g d-dependent Antibod-

antibodies and thrombosis: only 17 were signifi-
cant. As most studies involved patients with systemic lupus

antibodies must be measured by a “standard-
md enzyme-linked immunosorbent assay (ELISA) for p2-
Zl\coprotem I-dependent antibodies; and IgG and/or IgM

lupus or antibodies,
it is difficult to establish the value of anti-B2-glycoprotein I and

antibodies as k factors. In conclu-
slon. the clinical significance of these antibodies still requires
further investigation. However, before other clinical studies are
done, standardization or at least harmonization of the methods used
to detect anti-B2-glycoprotein I and antiprothrombin antibodies
is mandatory.

antibodies have to be present at medium or high
titers. According to the Sapporo definition. definite antiphospho-
lipid syndrome 1s established when at least one clinical and one
laboratory criteria are met.

To support the inclusion of lupus anticoagulants and anticardio-
lipin antibodies as laboratory criteria for the antiphospholipid
syndrome in relation to thrombosis, we performed a systematic
computer-assisted (MEDLINE) search of the literature published in
the English language from 1988 through 2001. There were 25
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Primary thromboprophylaxis

Patients with systemic lupus erythematosus and lupus anticoagulant and/or
persistently positive anticardiolipin

Patients with obstetric antiphospholipid syndrome

Asymptomatic carriers of antiphospholipid antibodies

All patients with antiphospholipid antibodies

High-risk situations (surgery, post partum, long-lasting immobilisation)

Hydroxychloroquine and consider low-dose aspirin

Low-dose aspirin or no therapy

No therapy or low-dose aspirin
Strict control of vascular risk factors
Adequate thrombophylaxis

Lancet 2010,;376:1498-1509
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Recommendations for secondary prophylaxis :F#: | rovora
- . - ; ai ; : %\ | MEDICINE
in patients with antiphospholipid antibodies 3
Secondary prophylaxis
Patients with definite antiphospholipid syndrome and first venous event*  Indefinite anticoagulation to a target INR 2-0-3-0
Patients with definite antiphospholipid syndrome and arterial event* Indefinite anticoagulation to a target INR 3-0-4-0 or combined antithrombotic

treatment

Patients with definite antiphospholipid syndrome and recurrent events Indefinite anticoagulation to a target INR 3.0-4-0 or alternative therapies such
despite warfarin with a target intensity of 2.0-3-0 as extended therapeutic dose low-molecular-weight heparin

Patients with venous thromboembolism with single positive or low-titre  As per usual recommendations for deep vein thrombosis treatment
antiphospholipid antibodies

Patients with arterial thrombosis with single positive or low-titre As per usual recommendations for arterial thrombosis

antiphospholipid antibodies

INR=international normalised ratio. *Less aggressive or long-lasting antithrombotic treatments might be appropriate in low-risk patients.

Lancet 2010;376:1498-1509
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Suggested regimens for the treatment of
antiphospholipid syndrome in pregnancy
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Regimen
Antiphospholipid syndrome without previous thrombosis and Low-dose aspirin alone or together with either unfractionated heparin (5000-7500 IU
recurrent early (pre-embryonic or embryonic) miscarriage subcutaneously every 12 h) or IMWH (usual prophylactic doses)
Antiphospholipid syndrome without previous thrombosis and Low-dose aspirin plus:
fegl death (more than 10 \fteeks' gestation) or previous ejarly + Unfractionated heparin (7500-10 000 IU subcutaneoulsy every 12 h in the first trimester;
delivery (<34 weeks gestation) due to severe pre-eclampsia or 10000 U subcutaneously every 12 h in the second and third trimesters, or every 8-12 h
placental insufficiency adjusted to maintain the mid-interval aPTT* 1.5 times the control mean)

« LMWH (usval prophylactic doses)
Antiphospholipid syndrome with thrombosis Low-dose aspirin plus:
+ Unfractionated heparin (subcutaneously every 8-12 h adjusted to maintain the mid-
interval aPTT* or heparin concentration (anti-Xa activity)* in the therapeutic range)

« LMWH (usval therapeutic dose—eg, enoxaparin 1 mg/kg subcutaneously, or dalteparin
100 U/kg subcutaneously every 12 h, or enoxaparin 1.5 mg/kg/day subcutanously, or
dalteparin 200 U/kg/day subcutaneously)t

Lancet 2010,;376:1498-1509
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International consensus diagnostic criteria
for neuromyelitis optica spectrum

disorders
@

ABSTRACT

Neuromyelitis optica (NMO) is an inflammatory CNS syndrome distinct from multiple sclerosis
(MS) that is associated with serum aquaporin-4 immunoglobulin G antibodies (AQP4-1gG). Prior
NMO diagnostic criteria required optic nerve and spinal cord involvement but more restricted
or more extensive CNS involvement may occur. The International Panel for NMO Diagnosis (IPND)
was convened to develop revised diagnostic criteria using systematic literature reviews and elec-
tronic surveys to facilitate consensus. The new nomenclature defines the unifying term NMO
spectrum disorders (NMOSD), which is stratified further by serologic testing (NMOSD with or
without AQP4-IgG). The core clinical characteristics required for patients with NMOSD with
AQP4-1gG include clinical syndromes or MRI findings related to optic nerve, spinal cord, area
postrema, other brainstem, diencephalic, or cerebral presentations. More stringent clinical crite-
ria, with additional neuroimaging findings, are required for diagnosis of NMOSD without AQP4-
IgG or when serologic testing is unavailable. The IPND also proposed validation strategies and
achieved consensus on pediatric NMOSD diagnosis and the concepts of monophasic NMOSD
and opticospinal MS. Neurology® 2015;85:177-189
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Issue: The Year in Neurology and Psychiatry

Neuromyelitis optica and the evolving spectrum
of autoimmune aquaporin-4 channelopathies: a decade
later

Sean J. Pittock'? and Claudia F. Lucchinetti?
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The discovery of AQP4-IgG (a pathogenic antibody that targets the astrocytic water channel aquaporin-4), as the first
sensitive and specificbiomarker for any inflammatory central nervous system demyelinating disease (IDD), has shifted
d

phasis from the olig drocyte and myelin to the astrocyte as a central immunopathogenic player. Neuromyelitis
optica (NMO) spectrum disorders (SDs) represent an evolving spectrum of IDDs extending beyond the optic nerves
and spinal cord to include the brain (especially in children) and, rarely, muscle. NMOSD typical brain lesions are
located in areas that highly express the target antigen, AQP4, including the circumventricular organs (accounting
for intractable nausea and vomiting) and the diencephalon (accounting for sleep disorders, endocrinopathies, and
syndrome of inappropriate antidiuresis). Magnetic resonance imaging brain abnormalities fulfill Barkoff criteria
for multiple sclerosis in up to 10% of patients. As the spectrum broadens, the importance of highly specific assays
that detect pathogenic AQP4-1gG targeting extracellular epitopes of AQP4 cannot be overemphasized. The rapid
evolution of our understanding of the i biology of AQP4 i ity nec
NMOSD diagnostic criteria. Here, we describe scientific advances that have occurred since the discovery of NMO-IgG
in 2004 and review novel targeted immunotherapies. We also suggest that NMOSDs should now be considered under
the umb

continuing revision of

lla term i quaporin-4 ch lopath

A MEMBER OF € TRINITY HE




in w71

Swiss Medical Weekly

Formerly:

The European Journal of Medical Sciences

Review article: Current opinion | Published 23 September 2014, doi:10.4414/smw.2014.14012
Cite this as: Swiss Med Wkly. 2014;144:w14012

Update on multiple sclerosis treatments

Claire Bridel®, Patrice H. Lalive™®
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Medicine of the University of Geneva, Switzerland
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Summary initiation [3. 4]. Approved as a first-line treatment in
Switzerland in 2011, fingolimod is the first oral treatment
Relapsing-remitting multiple sclerosis (RRMS) manage-  of RRMS. In the European Union, fingolimod is approved
ment has dramatically changed over the past decade. New as a second-line treatment. except for patients with highly
drugs have arrived on the market. allowing for more in-  aetive RRMS for whom it can be prescribed as a first-line
dividualised treatment selection. However. this diversity therapy.

has increased the complexity of RRMS patient follow-
up. In this review. we provide summarised information
about treatment efficacy. potential side-effects, follow-up
recommendations, vaccinations, and pregnancy safety is-

Fingolimod 0.5 mg once daily reduced annualised relapse
rate (ARR) by 54% compared to placebo in phase III trial
FREEDOMS [3]. Both risk of disability progression and
MRI evidence of disease activity (number of gadolinium-

sues for all currently available disease modifying therapies enhancing lesions and volume of hypointense lesions on
and those awaiting approval Tl-weighted scans. median volume of lesions and number
of new/enlarged lesions on T2-weighted scans) were signi-
ficantly reduced in fingolimod-treated patients [3]. In phase
11T trial TRANSFORMS [4]. fingolimod was more effect-

1

Key words: Multiple sclerosis; disease modifving
therapies; recommendations; fingolimod; interferon beta;

latiramer acetate; teriflunomide; dimethyl fumarate L . .
& ! vifi ive in reducing ARR compared to weekly

interferon beta-la (Avonex™®). but there was no benefit of

(@) coex Update on treatments in multiple sclerosis
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In this i B Summary
Multiple sclerosis: from new While there is no cure for multiple sclerosis (MS), numerous disease-modifying drugs are now

concepts to updales on available to treat MS patients. In fact, the therapeutic strategies are now more and more complex,
manogement directly impacting the management of patients. Despite the good salety profile of the first-line
mf‘d Laplaud, Nantes, immunomodulatory drugs, the dlinical resp is often subop ions remain
about the right timing to switch for a second-line agent and whether escalation therapy is an

The t of
mmm*m appropriate therapeutic strategy. In this review, we conducted a systematic search by PubMed

Bryan Nicol et al., Nantes, using the terms: treatment, multiple sclerosis, therapeutic, DMT and Ran-
France domized trials and reviews addressing MS, DMTs and management strategies were selmed and

Environmentol factors in included in this review. Herein, we present the currently approved and emerging drugs used for
m,m et ot the treatment of MS with their relative benefit/risk profiles, and their respective positions in the
Lausanne, Switzerland therapeutic arsenal. We then focused on the different th gies and criteria availabl

to evaluate the response to disease-modifying therapies (DMTs).
Update on clinically Isolated
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Stem cell therapy in multiple
sclerosis: a future perspective

Clinical Therapeutics/Volume 36, Number 12, 2014

Review Article

Update on Disease-Modifying Treatments for

Multiple Sclerosis

Michael D. Carrithers, MD, PhD

Neurology Service, William S. Middleton Memorial Veterans Hospital, Departments of Neurology and
Pathology and Program in Cellular and Molecular Pathology, University of Wisconsin School of Medicine

and Public Health, Madison, Wisconsin

ABSTRACT

Purpose: The purpose of this review is to discuss
the selection and use of disease- modifying treatments
for patients with relapsing forms of multiple sclerosis
(MS).

Methods: PubMed was searched (1966-2014) using
the terms mudtiple sclerosis, treatment, interferon,
glatiramer acetate, dimethyl fumarate, fingolimod, teri-
flunomide, natalizumab, rituximab, and alemtuzumab.

Findings: MS is a chronic neurological disorder
that can cause a substandal degree of disability.
Because of its usual onset in young adults, patients
may require treatment for several decades. Currently
available agents include platform injectable therapies,
newer oral agents, and second-line monoclonal anti-
body treatments. Treatment decisions have become
more complex with the introduction of new ap-
proaches, and a major goal is to balance perceived
efficacy and tolerability in a specific patient with the
relative impact of disease activity and adverse events
on quality of life. Here the options for disease-
modifying treatments for relapsing forms of MS are
reviewed, and current and future challenges are
discussed.

Implications: An evidence-based approach can be
used for the selection of disease-modifying treatments
based on disease phenotype and severity, adverse
events, and perceived efficacy. (Clin  Ther.
2014;36:1938-1945) Published by Elsevier HS Jour-
nals, Inc.

Key Words: immune therapy, multiple sclerosis,
interferon, glatiramer, natalizumab, fumarate.

INTRODUCTION

Multiple sclerosis (MS) is the most common cause of
nontraumatic neurological disability in young adults
and has a high personal and societal impact on quality
of life and health-care costs." Many options currently
exist to treat relapsing forms of MS. These include
platform injectable therapies, newer oral options, and
targeted monoclonal antibody agents for those who
require more aggressive therapy. All of these
approaches have demonstrated efficacy at reducing
the number of clinical relapses and appearance of new
lesions on imaging. Although effects on long-term
outcome are less clear, there is evidence that early
treatment can reduce long-term mortality associated
with MS disability.™*

All current disease-modifying treatments modulate or
suppress immune function, particularly within lympho-
cyte subsets.” The success of these approaches combined
with numerous studies on immunology,”® pathogene-
sis,*® and genetics’ has confirmed that MS is an
immune-mediated disorder of the central nervous sys-
tem (CNS). Because of the reladvely high incidence of
MS in some populations and the ability to monitor
disease activity clinically and radiologically, the develop-
ment of MS therapeutics has been at the leading edge
of translational research in autoimmune and neuro-

Neurodegenerative
Disease Management

Violaine K Harris' & Saud A Sadiq*'

A MEMBER OF € TRINITY HEA



FIOOOPrime
Published: 26 May 2015
REPO RTS © ZOlIJS IFsa:;JIty of I?))E)O Ld

Recent treatment advances and novel therapeutic approaches
in epilepsy
Enrique Serrano and Andres M. Kanner*

Addre

Department of Neurology, University of Miami, Miller School of Medicine, 1120 NW 14th Street, Miami, FL 33136, USA
* Corresponding author: Andres M. Kanner (a.kanner@med.miami.edu)

F1000Prime Reports 2015, 7:61 (doi:10.12703/P7-61)

All FI000Prime Reports articles are distributed under the terms of the Creative Commons Attribution-Non Commercial License
(http://creativecommons.org/licenses/by-nc/3.0/legalcode), which permits non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

The electronic version of this article is the complete one and can be found at: http://f|000.com/prime/reports/m/7/6|

Abstract

The purpose of this article is to review recent advances in the treatment of epilepsy. It includes five
antiepileptic drugs that have been recently added to the pharmacologic armamentarium and surgical
techniques that have been developed in the last few years. Finally, we review ongoing research that may
have a potential role in future treatments of epilepsy.
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Evidence-based guideline: Management of
an unprovoked first seizure in adults

Report of the Guideline Development Subcommittee of the

American Academy of Neurology and the American Epilepsy Society

g}
ABSTRACT

Objective: To provide evidence-based recommendations for treatment of adults with an unpro-
voked first seizure.

Methods: We defined relevant questions and systematically reviewed published studies according
to the American Academy of Neurology's classification of evidence criteria; we based recommen-
dations on evidence level

Results and recommendations: Adults with an unprovoked first seizure should be informed that
their seizure recurrence risk is greatest early within the first 2 years (21%-45%) (Level A), and
clinical variables associated with increased risk may include a prior brain insult (Level A), an EEG
with epileptiform abnormalities (Level A), a significant brain-imaging abnormality (Level B), and a
nocturnal seizure (Level B). Inmediate antiepileptic drug (AED) therapy, as compared with delay of
treatment pending a second seizure, is likely to reduce recurrence risk within the first 2 years
(Level B) but may not improve quality of life (Level C). Over a longer term (>3 years), immediate
AED treatment is unlikely to improve prognosis as measured by sustained seizure remission
(Level B). Patients should be advised that risk of AED adverse events (AEs) may range from
7% to 31% (Level B) and that these AEs are likely predominantly mild and reversible. Clinicians'
recommendations whether to initiate immediate AED treatment after a first seizure should be
based on individualized assessments that weigh the risk of recurrence against the AEs of AED
therapy, consider educated patient preferences, and advise that immediate treatment will not
improve the long-term prognosis for seizure remission but will reduce seizure risk over the sub-
sequent 2 years. Neurology® 2015;84:1705-1713
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Advances in Drug Development for
Parkinson’s Disease: Present Status
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Abstract
The major hallmark of Parkinson's disease (PD) is the pro-

a pars compacta, leading to the characteristic motor symp-
toms of resting tremors, bradykinesia and rigidity. Research

Chandigarh,India

creased collaboration between pharmaceutical companies
and basic and clinical researchers has the potential to bring
us closer to developing an optimum pharmaceutical ap-
proach for the treatment of PD. The aim of the present re-
view is to give an overview of the neuroprotective agents
and their targets currently investigated for the treatment of
PD in phase Il clinical trials © 20145 Kargr AG, Bt

py partly interms
of developing symptomatic treatments, but it also experi-
enced several failures with regard to developing disease-
the Com-
mittee to Identify Neuroprotective Agents for Parkinson's,
neuroprotection would be any intervention that favorably
influences the disease process or underlying pathogenesis
patients.
effective neuroprotective therapies resulting in clinically
meaningful results is hampered by several factors in all re-
search stages. Novel solutions might be offered by an evalu:
ation of new targets throughout clinical studies, therapies
emerging from drug repositioning approaches, multitarget
approaches and network pharmacology. Several promising
randomized controlled trials are in progress, and the in

Parkinson’s disease (PD) is the second most com-
mon movement disorder among neurodegenerative
diseases [1], first described by James Parkinson in an
essay entitled ‘An essay on the shaking palsy in 1817
(2. Later, the famous French neurologist Jean-Martin
Charcot further described the syndrome in the late
1800s. In fact, age is the most important risk factor for
PD: worldwide, approximately 1-2% of the population
older than 65 years suffer from this slowly progressive
degenerative disease [3]. The majority of PD cases are
idiopathic (90-95%) with no specific known cause, and
the remaining ones are familial forms (5-10%). The
genes that are thought to be involved in familial PD are
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Abstract Despite advances in the treatment of Parkinson’s
disease there are still many unmet needs, including neuropro-
tection, treatment of motor complications, treatment of dyskine-
sia, treatment of psychosis, and treatment of nondopaminergic
symptoms. In this review, I highlight the obstacles to develop
a neuroprotective drug and some of the treatment strategies
recently approved or still in clinical trials designed to meet
these unmet needs.

What is in the Pipeline?

nearly all of them failed when tested in clinical trials. For
example, a plant-derived substance PYM50028 (Cogane),
which promotes expression of endogenous neural growth
factors and has shown promise in vitro and in animal models
[6], but failed to show improvement in a large phase II trial in
early PD when compared with placebo (data on file). Other
agents, such as green tea, coenzyme Q10, creatine, GPI-1485,
TCH346, CEP1347, and minocycline failed to demonstrate

any effect on disease progression.
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Advances in non-dopaminergic treatments for Parkinson’s
disease
Sandy Stayte’? and Bryce Vissel ?*

epartment, Disorders Laboratory. G of , Sydney, NSW, Australia
? Facuity of Medicine. University of New South Wales Sydney, NSW, Austraia
Edited by: Since the 1960's treatments for Parkinson’s disease (PD) have traditionally been directed

Eero Vasar, University of Tartu,

to restore or replace dopamine, with L-Dopa being the gold standard. However, chronic

Estona L-Dopa use is associated with debilitating dyskinesias, limiting its effectiveness. This has
::;mm ity Cotge resulted in extensive efforts to develop new therapies that work in ways other than
o restoring or replacing dopamine. Here we describe newly emerging non-dopaminergic
Sulev Kéks, University of Tartu, therapeutic strategies for PD, including drugs targeting adenosine, glutamate, adrenergic,
“j"”‘a _ and serotonin receptors, as well as GLP-1 agonists, calcium channel blockers, iron
[l Tote. Uversety of Tt chelators, anti-inflammatories, neurotrophic factors, and gene therapies. We provide a
Pekka T. Ménnists, University of detailed account of their success in animal models and their translation to human clinical
Helsinki, Finland trials. We then consider how advances in understanding the mechanisms of PD, genetics,

*Comespandence: the possibility that PD may consist of multiple disease states, understanding of the

Instituto of Medical Fesearch,

etiology of PD in non-dopaminergic regions as well as advances in clinical trial design
will be essential for ongoing advances. We conclude that despite the challenges ahead,
patients have much cause for optimism that novel therapeutics that offer better disease

384 Victoria Street, Dariinghurst, management and/or which slow disease progression are inevitable.

NSW 2010, Australia

emit 0 Keywords: ., animal models, i L-Dops, dyskinesias, dopamine,
gene therapy

INTRODUCTION

As the life expectancy in industrialized countries increases, the
burden of Parkinson’s disease (PD) and the associated economic
costs continues to rise, resulting in a dramatic need for effective
treatments. Since the 1960's, treatments have been wholly symp-
tomatic, involving a range of approaches to effectively restore,
mimic, or replace dopamine (DA). While this treatment strat-
egy, primarily through the use of levodopa (L-Dopa), still remains
the most effective method of alleviating the symptoms of PD, its
effectiveness is limited as long-term use is associated with the

of debilitating hyperkineti including

hydrony 5 methyl

AMPA, aamino-3-hydroxy y acid:
MPP¥,  I-methyl-4-phenylpyridinium; MPTP,  1-methyl-4-phenyl-1.23,6-
DOPAC, 341 acid; 6-OHDA,
6-hydroxydopamine; AIMs, abnormal involuntary movements; AV, adeno-
associated virus; AADC, aromatic l-amino acid decarboxylase; ADAGIO,
Attenuation of Disease Progression with Rasagiline Once-
glia; Ca2*, calcium; NS, central nervous system; CDNF, conserved dopamine
neurotrophic factor; COX, cyclooxygenase; DATATOP, Deprenyl and Tocopherol
Antioxidative Therapy of Parkinsonism; DA, dopaming; GDNF, glial derived
neurotrophic factor; GPi, globus pallidus internus; GLP-1, ghucagon-like pep
tide 1; GAD, ghitamic acid-decarboxylase; HVA, homovanillic acid; LRRK2,
leucine-rich repeat kinase 2 LIDs, L-Dopa-induced dyskinesias; LEADLDS,
Lang-Fahn Activities of Daily Living Dyskinesia Scale: L-Dopa, LPS, levodopa;
lipopolysaccharide; mGluRs, metabotropic glutamate receptors; NMDA, N
methyl-D-aspartate; NTN, neurturin; NSAIDs, non-steroidal anti-inflammatory
drugs; NE, PD, Park case; ROS, y
5-HT, serotonin; Na*, sodium; SN, substantia nigra; SN, substantia nigra pars
reticulata; STN, subthalamic mucleus; TH, tyrosine hydroxykase; UPDRS, Unified
Parkinson’s Discase Rating Scale; VMAT?, vesicular monoamine transporter 2

chorea, dystonia and athetosis, collectively known as L-Dopa-
induced dyskinesias (LIDs). It is apparent therefore that the
identification of alternative strategies is crucial.

The early success in developing treatment strategies relied on
the early understanding that PD is a DA deficiency disorder.
However, until recently this concept in many ways also con-
strained therapeutic development to a strategy of restoring or
replacing DA signaling. Studies in rodents and in non-human
primates have, however, more recently led to new insights into
the mechanisms underlying PD. Such studies, together with some
early studies of the effects of brain surgery in humans (Kumar
etal., 1998; Burchiel et al., 1999), have been instrumental in sub-
sequently redefining the motor symptoms of PD as the result of
an imbalance of excitatory/inhibitory drive in the direct and indi-
rect pathways of the basal ganglia (BG) (Albin et al., 1989, 1995;
Graybiel, 1990; Gerfen, 1992; Porter et al., 1994; Waullner et al.,
1994; Blandini et al., 2000; Wu et al., 2012) rather than simply
resulting from a depletion of DA in the striatum (Dauer and
Przedborski, 2003). This in turn has led to a shift in therapeu-
tic development strategies away from DA and toward approaches
that work in novel ways to restore the balance of BG signaling
(Figure 1).

As this review will show, there has been progress. This has
resulted in large part due to the ability of animal models to repli-
cate changes in human BG circuits and in turn, provide valuable
tools for testing therapies that work to restore the balance of exci-
tatory/inhibitory drive. Animal models of PD have almost exclu-
sively utilized various toxins such as MPTP, 6-OHDA, reserpine
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The Harvard Biomarker Study’s big plan

Frustrated by their inability to answer their patients’ questions, a team of researcher-clinicians

have set up one of the largest biobanks for Parkinson’s and Alzheimer’s diseases. Their aim? To

make personalised medicine a reality. Dara Mohammadi reports.

Clemens Scherzer is caught between
centuries. As a researcher-clinician,
and one of three co-directors of the
Harvard Biomarker Study, he spends
much of the time with his eyes firmly
on the future—personalised medicine
for people with Parkinson'’s and
Alzheimer's diseases. But he is also
a practicing neurologist at Brigham
and Women's Hospital, MA, and as
such has weekly reminders of just
how urgent the need for progress is.

“I see Parkinson's patients every
Thursday o Friday”, he tells The Lancet
Neurology. “The questions | get pretty
much every time I'm in the clinic, and
which always make me squirm, are
‘Doctor, how am | doing? What's my
prognosis for the next few years? Am
I responding well to my medicines?’
Unfortunately, in Parkinson's we
just don’t have the answers to any of
these questions. It's essentially 19th
century medicine.”

At present, assessment for
Parkinson’s disease is based on a
physical exam and clinical history,
which are then used to monitor disease
progression. These assessments are
not only unspecific but also highly
variable, differing from day to day
and from neurologist to neurologist
Alzheimer's disease, too, lacks a simple
definitive diagnostic test.

“We want to transform this process
from a symptoms-based approach to
an approach focused on the molecular
disease process”, he explains. “The
future neurologist will not only
do the clinical exam, but will also
ask patients for a blood sample, a
lumbar puncture, and will run these
specimens to assess DNA, RNA
expression, and metabolite profiles,
and will be able to see the exact
molecular disease process of his or her
patient.”

www thelancet.comineurology Vol 12 August 2013

His interest in this idea was sparked
back in 2003, during a number of
conversations with Peter Lansbury, a
colleague at Brigham and Women's
Hospital who 2 years earlier had set
up the Laboratory for Drug Discovery
in NeuroDegeneration, part of the
Harvard NeuroDiscvovery Center.

““We were talking about finding
a cure for Parkinson's”, recalls
Scherzer, “and the more we
tried to figure it out the clearer

the answer became.”

“We were talking about finding a
cure for Parkinson’s”, recalls Scherzer,
“and the more we tried to figure it
out the clearer the answer became.”
They surmised that even if Lansbury
discovered a potential treatment, he
would have had to test it on a patient
who had only just been clinically
diagnosed, at a time when more than
50% of their dopaminergic neurons
would have already died

“At that point in the disease even
a good drug is likely not to work
in clinical trials—you're just doing
too little, too late”, he says. It was
obvious that the focus on drug
discovery alone was not going to
cure the disease. What they needed
was to focus on a core evolution of
drugs and biomarkers. “We had to
diagnose earlier, treat earlier, and
monitor response to drugs. So then
we said: ‘'OK, what's the solution to
this?™”

The solution was the Harvard
Biomarker Study, a longitudinal
case-control study and biobank
that could be trawled for candidate
biomarkers.  Scherzer “got  the
ball rolling” the following year by
recruiting patients with Parkinson's

and healthy controls, but the study
didn't take its final shape until 2008,
when he joined forces with his two
fellow co-directors: Brad Hyman, at
Massachusetts General Hospital, and
Adrian Ivinson, at Harvard Medical
School.

Hyman, an Alzheimer's disease
specialist, had also been struggling
with his field's inability to confidently
provide the answers that his
patients were asking. Ivinson is the
founding director of the Harvard
NeuroDiscovery Center, which pulls
together expertise from across
the Harvard network to build
collaborative, novel neuroscience
projects

And so the Harvard Biomarker
Study was born. Their premise was
clear: to recruit patients with early.
stage Parkinson's or mild cognitive
impairment, as well as healthy
controls, and to collect an exhaustive
set of biosamples—plasma, serum,
microRNA, RNA, DNA, whole blood,
CSF, immortalised cell lines, and
eventually brain  autopsies—plus
descriptions of the range of clinical
phenotypes from as many people as
possible.

Once recruited, patients provide
biosamples and have detailed

Harvard Medical Schoolin Boston, MA, USA
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Biomarkers of Parkinson’s disease: Present

and future

Diane B. Miller*, James P. O’Callaghan**
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‘Sporadic or idiopathic Parkinson’s disease (PD) is an age-related neurodegenerative disorder of
unknown origin that ranks only secand behind Alzheimer's disease (AD) in prevalence and its

dopaminergic neurons in the substantia nigra pars compacta; however, more widespread
involvement of other CNS structures and peripheral tissues now is widely documented. The

and cellular

rigidity and

postural disabilities, are related to dopamine (DA) deficiency. Current therapies treat these

symptoms by replacing or boosting existing DA. All current interventions have limited

therapeutic benefit for disease progression because damage likely has progressed over an
15 u sympt

emerge. There is no accepted definitive biomarker of PD. An urgent need exists to develop early

diagnostic biomarkers for two reasons: (1) to intervene at the onset of disease and (2) to monitor
the progress of therapeutic interventions that may slow or stop the course of the disease. In the
lopment, one of the promises of personalized medicine
1 basis, E for

t0 PD offer the potential for monitoring susceptibility biomarkers that can be used to identify at
risk individuals ly prevent the onset of disease through treatment. Finally, the

ot andit is suggested asa way to move
forward in identifying biomarkers of neurological diseases. It is a two-stage scheme involving a
first stage of exposome-wide association studies (EWAS) to profile omic features in serum to
discover molecular biomarkers, T} v licat

follow-up studies. This strategy is unique in that it promotes the use of data-driven (omic)
strategies in healthy populations and

movement away
from using only reductionist strategies to discover biomarkers of exposure and disease. In this
short review we will examine 1) advances in our understanding of the molecular mechanisms
underlying PD that have led to candidate biomarkers for diagnosis and treatment efficacy and 2)
new technologies on the horizon that will lead to novel approaches in biomarker development

Published by Elsevier Inc.
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Neuroinflammation in Alzheimer’s disease

Lancet Neurol 2015;14:388-405  Increasing evidence

Germany (Prof M T Heneka MD,

Center for Nevrodegnerative

Michael T Heneka, Monica ] Carson, Joseph El Khoury, Gary E Landreth, Frederic Brosseron, Douglas L Feinstein, Andreas H Jacobs,

Tony Wyss-Coray, Javier Vitorica, Richard M Ransohoff, Karl Herrup, Sally A Frautschy, Bente Finsen, Guy C Brown, Alexei Verkhratsky,
Koji Yamanaka, Jari Koistinaho, Eicke Latz, Annett Halle, Gabor C Petzold, Terrence Town, Dave Morgan, Mari L Shinohara, V Hugh Perry,
Clive Holmes, Nicolas G Bazan, David ] Brooks, Stéphane Hunot, Bertrand Joseph, Nikolaus Deigendesch, Olga Garaschuk, Erik Boddeke,
Charles A Dinarello, John C Breitner, Greg M Cole, Douglas T Golenbock, Markus P Kummer

that Alzhei

is not restricted to the neuronal compartment,

Department of Neurology, ~ but includes strong interactions with immunological mechanisms in the brain. Misfolded and aggregated proteins
University Hospital Bonn,  bind to pattern recognition receptors on microglia and astroglia, and trigger an innate immune response characterised

University of Bonn, Bonn,

by release of inflammatory mediators, which contribute to disease progression and severity. Genome-wide analysis

Prof G CPetzoldMp,  SUggests that several genes that increase the risk for sporadic Alzheimer’s disease encode factors that regulate glial
MPKummerPhD); German ~ clearance of misfolded proteins and the inflammatory reaction. External factors, including systemic inflammation

Discases (DZNE), Bonn,
Germany (Prof M T Hencka,

and obesity, are likely to interfere with immunological processes of the brain and further promote disease progression.
Modulation of risk factors and targeting of these immune mechanisms could lead to future therapeutic or preventive
F Brosseron PhD, ProfE Laz M, Strategies for Alzheimer’s disease.
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