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FOR MID TO LATE STAGE PATIENTS WITH FLUCTUATIONS

®

Xadago is indicated as adjunctive therapy for the 
treatment of adult patients with idiopathic Parkinson’s 
disease (PD) as add-on to a stable dose of levodopa 
alone or in combination with other PD medications in 

mid-to-late-stage fluctuating patients.

Extending Choice in 
Parkinson’s Disease
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Signifi cant increase in 
daily ON time without 
troublesome dyskinesia1

Signifi cant improvement 
in early morning 
OFF time1

Signifi cant improvement 
in motor symptoms 
(UPDRS III)1
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f r o m t h e  c o-e d i t o r . . .

Welcome to another edition of ACNR – the first of the post-
Brexit era, and in a time of economic and political turmoil in 
the UK and across Europe. 

As a trainee neurologist, I am particularly appreciative 
when experts in a particular area present an expert opinion or 
summarise weighty trials in a way that I can use in everyday 
practice. Several of the articles in ACNR are good examples 
of this. Cerebral Amyloid Angiopathy, a diagnosis often made 
only by the availability of MRI technology, is discussed by Gargi 
Banerjee and David Werring; Philippa Pettingill and colleagues 
discuss the current techniques and limitations of autoantibody 
assays used in clinical practice; and Gary Dennis discusses the 
complex relationship between epilepsy and sleep in the second 
of our Sleep Series. 

We also have articles reflecting our patients’ experiences 
of neurological illness. This includes one optimistic article 
about an individual’s experience of living with epilepsy, the 
support she’s received in managing her condition including 
from charity Young Epilepsy and her surprise at the difficult 
adjustment to life without seizures. 

Alison Gowland contributes her thoughtful British Society 
of Rehabilitation Medicine Student’s Prize Essay Waiting for a 
Rehab Bed on the frustrating mismatch between patient, doctor 
and therapists’ aspirations of early and effective rehabilitation, 
and service availability for many patients; a theme that is likely 
to resonate with many. 

Our conference section includes a comprehensive report 
on the Movement Disorders Society meeting in Berlin by Tom 
Foltynie and James Gratwicke, and from Tom Jenkins on the 
ABN in Brighton.

We also have a report on the Festschrift of Peter Sandercock 
in Edinburgh, celebrating his career, his achievements and his 
contribution to stroke research. We at ACNR have appreciated 
Peter’s contributions and support over the years and wish him 
all the best in his retirement.

 
Sian Alexander, Co-Editor.

Email. Rachael@acnr.co.uk

Sian Alexander, Co-Editor.   

Roger Barker PhD is Consulting Editor of ACNR, Professor of Clinical 
Neuroscience at the University of Cambridge and an Honorary Consultant in 
Neurology at The Cambridge Centre for Brain Repair. His main area of research 
is into neurodegenerative and movement disorders, in particular Parkinson’s and 
Huntington’s disease.
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Abstract
The last 15 years has seen the discovery of 
treatable antibody-mediated CNS diseases. 
The accurate detection of specific anti-
bodies helps support patient diagnosis, 
treatment and predict prognosis. Here 
we discuss some of the limitations of 
different antibody detection technologies, 
caveats in study designs that impacts on 
the interpretation of assays for routine 
clinical use and highlight a lack of data on 
serum versus CSF testing in this new field 
of neuroimmunology. 

Introduction
In the last 15 years, multiple central 
nervous system disease-associated and 
likely disease-causing antibodies have 
been discovered.1-5 These autoantibodies 
bind the extracellular portion of proteins 
expressed in the central nervous system 
and lead to a loss of protein function, 
typically either by cross-linking and inter-
nalisation, or complement-mediated 
destruction of the cell expressing the 
antibody target. The detection of these 
antibodies is important for patient diag-
nosis, prognosis and management.   

Pathogenic antibodies versus 
biomarkers
Indirect immunohistochemistry (IHC) 
on frozen tissue sections and immun-
oprecipitation of radiolabelled brain 
extracts have been the mainstay of 
diagnostic laboratories for decades, and 
have been a part of the process of anti-
body target discovery.1,6 These methods 
do not distinguish between antibodies 
that bind cytosolic or nuclear targets 
that are considered epiphenomena, but 
are useful biomarkers often of paran-
eoplastic disease, and antibodies that 
bind native, surface-expressed glyco-
proteins that have pathogenic potential. 
Biomarker antibodies most often bind 
denatured protein and are routinely 
detected by line blot assays, whereas 
pathogenic antibodies require native 
three-dimensional structures as their 
assay substrate. Understanding this 
important difference has led to the 
development of new ways to detect 
these recently-discovered neuronal 
surface autoantibodies (NSAbs; Figure 
1). Known NSAb targets include the 

N-methyl-d-aspartate receptor (NMDAR), 
aquaporin-4 (AQP4), myelin oligoden-
drocyte glycoprotein (MOG), leucine-
rich, glioma-inactivated 1 (LGI1), 
gamma aminobutyric acid receptor B 
(GABABR), gamma aminobutyric acid 
receptor A (GABAAR) and contactin-as-
sociated receptor protein 2 (CASPR2).1-3

The more recently developed assays 
use live primary cultures or transfected 
mammalian cells as their substrates 
(highlighted in blue in Figure 1). Primary 
cultures, which are still predominantly 
research tools, are used to demonstrate 
the presence of antibodies in serum or 
CSF which are likely to impact on live cell 
function. The cultures are often hippo-
campal neurons, astrocytes or oligoden-
drocytes. These are low throughput tests 
requiring two to three weeks in culture 
before antibody testing is possible, and 
are not antigen-specific. In addition, the 
lack of any architecture in this system 
can impact on protein expression and 
antibody binding. For example, astro-
cytes express low levels of membrane 
AQP4 in culture, whereas dense arrays of 
AQP4 are seen on the astrocyte end-feet 
that abut blood vessels in tissue. 

When the antibody target is known, 
the wide availability of cDNA encoding 
human genes has enabled the develop-
ment of antigen-specific cell based 
assays.2,6 Mammalian cells transiently or 
stably transfected with a specific target 
express native protein on the cell surface 
that is most often detected with fluores-
cent secondary antibodies. The binding 
is visualised by microscopy or quantified 
by flow cytometry. This has become 
the method of choice in recent years to 
detect these newly identified pathogenic 
antibodies, and can be modified for high-
throughput.6 Controls include observing 
serum binding to cells transfected with a 
different protein or use of untransfected 
cells to confirm specific binding to the 
target protein and for quantitative assays 
determination of cut-offs using healthy 
control sera are important. 

Assessment of assays: developing a 
paradigm?
CNS diseases associated with NSAbs 
are important as they often respond to 
immunotherapies, but they are rare. It 

Controversies in the 
detection of neural 
autoantibodies
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r e v i e w a r t i c l e

is impractical to determine the true sensi-
tivity or specificity of these assays when the 
prevalence is a few patients per 100,000. 
Hence, in the field of NSAb detection, the 
term ‘sensitivity’ is often used to describe the 
number of positives identified in a cohort of 
clinically-defined patients. For example, in 
AQP4-antibody assays, patients with clinically 
definite NMO are often used to determine 
assay sensitivity. The most useful controls 
to define assay specificity are often patients 
with a clinical overlap that are pathologically 
different, such as patients with multiple scler-
osis in the case of NMO. Be aware that there is 
a risk of misdiagnosis in patients with clinical 
overlap. Importantly, double-blinding of assay 
interpretation should be part of the study 
design: no antibody information is available 
to the clinicians and no clinical details are 
available to the laboratory scientists. This 
seems a reasonable study set-up,7 but it has 
caveats.8 The small cohort size, often less 
than 100 patients per group, means that a 
few samples can have a large effect on the 
final assay sensitivity and specificity. This 
makes it difficult to draw conclusions about 
the metrics of an assay from different studies 
even when identical clinical criteria are used 
to define the patient cohorts (see ref 8 for 
discussion). To circumvent this issue, the 
same samples should be tested on different 
assays for the same antigen. Also, as seen in 
patients with NMO, there are clinically indis-
tinguishable patients that are likely to be truly 
seronegative who have different treatment 
requirements. Separating these patients is an 
important aspect of diagnostic assays that is 

subsumed within the clinically-definite cohort 
in this study design, so not examined. 

The dichotomy: sensitivity versus  
specificity
Which assay is clinically most useful: a high-
ly-specific assay that may miss some samples 
with perhaps low antibody titres, or a high-
ly-sensitive assay that identifies extra posi-

tive samples in the clinically-defined relevant 
patients (shown as red dots above the cut-off 
in Figure 2) but which also shows positivity 
in clinically irrelevant or control individuals 
(blue dots in Figure 2)? The implication is that 
the value of the antibody in unrelated diseases 
can be ignored on clinical grounds, and the 
increase in sensitivity in the correct clinical 
context is diagnostically useful. However, 

Figure 1. Assays used to detect anti-
bodies are based on different substrates. 
Non-human tissue is often used to 
provide a complex substrate for 
immunohistochemistry, primary cultures 
and radioimmunoprecipitation assays, 
where the presence of antibody binding 
does not indicate a specific
antibody target. Plasmids that express 
an individual protein are used in antigen 
specific assays such as cell based assays, 
ELISA and line blots. Assays on a blue 
background specifically identify anti-
bodies to native protein expressed on 
the cell surface, all  other assays can 
identify non-surface determinants. The 
orange antibodies represent patient 
antibody that binds the target, the green 
antibody represents the secondary 
antibody fluorescently or enzymatically 
labelled and the grey antibodies are anti-
human IgG secondary antibodies used to 
immunoprecipitate the antibody-antigen 
complex.

Figure 2: Two assays (A and B), performed on the same cohort of samples, 87 disease control s and 101 clinically defined 
NMOSD. The y-axis displays a semi-quantitative scoring system with strong positives scoring 4 and weakly positive samples 
scoring 1. The assay cut-off is shown as a dotted line. Assay A is 100% specific and identifies 62/101 samples from NMOSD 
patients as positive which are displayed in column 2. The 39/101 clinically defined NMOSD samples negative on this assay are 
displayed in column 3. The samples are grouped identically for Assay B. It is less specific with 4/87 disease controls positive 
(blue dots). All 62/101 positive samples on assay A are positive on assay B, but an additional 8/39 samples from the clinically 
defined NMOSD cohort are now positive (red dots) giving Assay B a higher sensitivity.   
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r e v i e w a r t i c l e

it is likely that an assay with ‘false-positive’ 
results in irrelevant individuals will also have 
a similar proportion of ‘false-positive’ results in 
the clinically relevant group. 

Serum versus CSF for neural antibody 
testing
Should we test serum or CSF? CSF is cleaner 
than serum containing much less protein and 
immunoglobulin. It can be tested at higher 
concentrations, often neat, and produces less 
background staining which leads to fewer 
clinically-irrelevant results in NMDAR-antibody 
assays for example.9 However, the total amount 
and concentration of antigen-specific antibody 
is higher in the serum. This provides a more 

sensitive source of antibodies, and multiple 
studies have demonstrated that patients 
with low AQP4 antibody titres in their serum 
(end-point dilution of 1:250 or less) are not 
identified in the CSF.10,11 Further research using 
paired serum and CSF samples is required to 
determine if the best sample to test will be indi-
vidual to each assay or will be broadly applic-
able to all assays for NSAbs. Currently, we 
and others recommend simultaneous testing of 
paired serum and CSF samples. 

Evolution of diagnostic criteria sans anti-
body testing
Identification of disease-specific antibodies 
has enabled the development of diagnostic 

criteria. Appreciation of these clinical features 
has then allowed clinicians to make a diag-
nosis without antibody results.12,13 This is espe-
cially useful either early in the disease course 
when the results are not yet available, or at 
centres without access to testing. However, 
the antibody status often guides prognosis and 
long-term treatment, so world-wide access to 
these assays is an important goal.

Conclusions 
Antibody assays are useful tools in the diag-
nosis and management of patients with treat-
able antibody-mediated CNS diseases. Future 
studies should address and optimise para-
digms to evaluate NSAb-detection methods.

REFERENCES 

1. Leypoldt F, Armangue T, Dalmau J. Autoimmune encephalopathies Ann. N. Y. Acad. Sci. 
2015;1338:94-114.

2. Lennon VA, Kryzer TJ, Pittock SJ Verkman AS and Hinson SR. IgG marker of optico-spinal 
multiple sclerosis binds to the aquaporin-4 water channel. J. Exp. Med. 2005;202(4):473-7.

3. Reindl-M, Di Pauli-F, Rostasy K and Berger T. The spectrum of MOG autoantibody-associ-
ated demyelinating disease. Nat. Rev. Neurol. 2013;9(8):455-61.

4. Irani SR, Gelfand JM, Al-Diwani A, Vincent A. Cell-surface central nervous system autoanti-
bodies: Clinical relevance and emerging paradigms. Ann Neurol. 2014;10;76(2):168–84.

5. Varley J, Vincent A, Irani SR. Clinical and experimental studies of potentially pathogenic 
brain-directed autoantibodies: current knowledge and future directions. J Neurol. 2015 
Apr;262(4):1081–95.

6. Waters P, Pettingill P and Lang B. (2016) Detection methods for neural antibodies. Chapter 
9: 147-163 in Handbook of Clinical Neurology Eds. Pittock SJ, Vincent A

7. Waters P, McKeon A, Leite MI et al. Serologic diagnosis of NMO: A multicentre comparison 
of aquaporin-4 IgG assays. 2012;78:665-71.

8. Waters P, Pittock SJ, Jarius S et al. Evaluation of aquaporin-4 antibody assays. Clinical and 
Experimental Neuroimmunology 2014;5(3):290-303.

9. Gresa-Arribas N, Titulaer MJ, Torrents A et al. Antibody titres at diagnosis and during 
follow-up of anti-NMDA receptor encephalitis: a retrospective study. Lancet Neurol. 
2014;13(2):167-77.

10. Takahashi T, Fujihara K, Nakashima I. Anti-aquaporin-4 antibody is involved in the patho-
genesis of NMO: a study on antibody titre. Brain 2007;130:1235-43. 

11. Jarius S, Franciotta D, Paul F et al. Cerebrospinal fluid antibodies to aquaporin-4 in 
neuromyelitis optica and related disorders: frequency, origin, and diagnostic relevance. J. 
Neuroinflammation 2010;7:52.

12. Wingerchuk D, Banwell B, Bennett JL et al. International consensus diagnostic criteria for 
neuromyelitis optica spectrum disorders. Neurology. 2015;85(2):177-89. 

13. Graus F, Titulaer M, Balu R et al. A clinical approach to diagnosis of autoimmune encepha-
litis. Lancet Neurol. 2016;15(4):391-404.

NEW for 2016

Neurorehabilitation in
Movement Disorders

A multi-disciplinary approach to the future

America Square Conference Centre, London 
Thursday 6th October 2016

Organised by

To book your place:  Call us on +44(0)20 7501 6762 
 www.mahealthcareevents.co.uk/neurorehabilitation2016

Highlights will include:
• Dr Martijn Beudel: Towards the application of the brain-computer interface in Parkinson’s
• Professor John Rothwell: Non-invasive stimulation practices for movement disorders
• Suma Surendranath:  Wearable technology – symptom management and personalised therapy for people 

with Parkinson’s
• Professor Jonathan Marsden: Rehabilitation of balance and gait in cerebellar dysfunction

Endorsed by

ACNR > VOLUME 16 NUMBER 2 > AUG-OCT 2016 > 7



Abstract
Cerebral amyloid angiopathy (CAA) is increas-
ingly recognised, particularly as a cause of intrace-
rebral haemorrhage and dementia. CAA may 
present to the clinical neurologist in a range of 
circumstances, including inpatient or outpatient 
general neurology (with the subacute encephal-
opathy of CAA-related inflammation, or transient 
focal neurological episodes), dementia clinics 
(in particular in association with Alzheimer’s 
disease) and, of course, in the context of acute 
stroke (intracerebral haemorrhage). This clinical 
review article presents an overview of the key 
clinical, neuropathological and imaging find-
ings in CAA, as well as a practical review of 
the challenging management aspects relevant to 
CAA-related intracerebral haemorrhage. 

Introduction
Our concept of cerebral amyloid angiop-
athy (CAA) has radically evolved over time: 
considered a rare pathological curiosity in the 
early 20th century, CAA is now an increas-
ingly recognised cause of cerebral haemorrhage 
and dementia, with important diagnostic and 
mechanistic implications.1 This development in 
our understanding was greatly facilitated by an 
improved ability to diagnose CAA in vivo, thanks 
to significant advances in neuroimaging.2-4 CAA 
usually presents to clinicians in one of four 
ways: lobar intracerebral haemorrhage (ICH); 
dementia or cognitive decline; transient focal 
neurological episodes; and the encephalopathy 
seen in acute CAA-related inflammation (Table 
1).1,5 The neuropathological coexistence of CAA 
and Alzheimer’s disease (AD) is well recognised5 
with pathological evidence of CAA in 80 – 98% 
of AD brains, but these processes can also occur 
independently of one another: only 50% of those 
with CAA meet the pathological criteria for AD, 
and moderate-to-severe CAA is seen in only 
25% of those with AD.6,7 There is also a growing 
appreciation that the amyloid related imaging 
abnormalities (ARIA) seen in those with AD 
receiving amyloid beta (Aβ) immunotherapy 
bears a striking resemblance to inflammatory 
CAA, and that the extent of the response may be 
related to pre-treatment CAA severity, suggesting 
a role beyond that of innocent bystander in 
AD pathophysiology.8-11 The fact that non-Aβ 
amyloid proteins can also form comparable 
vascular deposits with similar clinical mani-
festations1 has led to a hypothesis that these 
conditions are all due to failures of normal periv-

ascular protein elimination pathways,12 which 
may have therapeutic relevance in the future. 

The first half of this short summary aims to 
introduce CAA by describing its characteristic 
neuropathological and imaging findings. The 
second half will explore the role of CAA in ICH, 
in particular our current diagnostic criteria and 
the potential management implications CAA has 
in the context of ICH. 

What is Cerebral Amyloid Angiopathy?

Neuropathology
CAA is one of the cerebral small vessel diseases, 
a broad term that describes any vascular path-
ology affecting the small (usually <2mm) arteri-
oles, capillaries and venules of the brain.5,13 CAA 
particularly affects the cortical and leptomenin-
geal vessels of the cerebrum and cerebellum, 
frequently sparing deeper structures such as 
the basal ganglia, thalamus and brainstem.1,5 
This progressive vascular deposition of amyloid 
protein has been described for eight types of 
amyloid protein, most of which have been iden-
tified because they cause inherited forms of CAA 
that tend to present with dementia or ICH.1,14 
As the CAA secondary to Aβ is by far the most 
common,1,11 the remainder of this article will 
focus upon this subtype; subsequent references 
to CAA are to Aβ CAA. 

Aβ protein is formed from the Amyloid 
Precursor Protein (APP), with the 42 amino 
acid fragment found mainly in the parenchymal 
amyloid deposits characteristic of Alzheimer’s 
disease, and the 40 amino acid form tending 
to be deposited in the vasculature.5 Progressive 
accumulation of perivascular Aβ results in 
smooth muscle loss and eventual “double 
barrelling” (Figure 1).5 

CAA can be subdivided based upon which 
type of vessel is affected, with type 1 CAA affecting 
capillaries as well as arterioles and venules, and 
type 2 being “capillary-sparing”, whilst affecting 
all other vessel types.1,5 Interestingly, these 
subtypes appear to be associated with specific 
alleles of Apolipoprotein E (ApoE) and may 
have discrete clinical manifestations.5 ApoEε2 
seems to be associated with type 2 CAA,5 and 
is also seen more frequently in those with CAA 
and ICH, as well as those with disseminated 
cortical superficial siderosis15 (a haemorrhagic 
imaging marker of CAA2). ApoEε4, on the other 
hand, has been described as “the most prevalent 
genetic risk factor for sporadic AD”16 and is also 
associated with the cognitive decline observed 
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Figure 1: Neuropathological changes observed in CAA: the Vonsattel grading scheme for CAA severity.
In mild (grade 1) CAA, Aβ deposits are present in a proportion of the vessel wall. In moderately severe (grade 2) CAA Aβ is deposited circumferentially in the media. In severe (grade 3) CAA, in 
addition to concentric Aβ deposition, there is splitting and double-barrelling of the vessel wall. Very severe (grade 4) CAA is associated with marked obliteration of the lumen often associated 
with vascular necrosis, recanalisation and scarring. 
Figure and legend courtesy of Zane Jaunmuktane, Division of Neuropathology, UCL Institute of Neurology.

Table 1: The four characteristic clinical presentations of CAA

Presentation Clinical Features

• Lobar intracerebral haemorrhage (ICH) Acute stroke syndrome – may range from mild or asymptomatic to life-threatening.

• Dementia or cognitive decline Processing speed and executive function appear to be particularly affected 50; note also overlap with 
Alzheimer’s disease.

• Transient focal neurological episodes 
(TFNE: previously termed “amyloid 
spells”)51,52

Recurrent, stereotyped, spreading symptoms (usually paraesthesia, numbness or weakness); spreading over 
seconds to minutes with resolution over a similar timeframe. 

Differential diagnosis includes TIA, migrainous aura or seizure, but the presence of positive symptoms, the 
“march” of symptoms and the time period over which this occurs should direct the clinician towards the 
correct diagnosis. 

TFNE may be a manifestation of acute convexity subarachnoid haemorrhage (which on imaging evolves 
into cortical superficial siderosis).

• CAA-related inflammation53-56 Subacute cognitive decline and/or seizures.

Imaging typically shows asymmetrical confluent white matter abnormalities; microbleeds may be seen 
acutely or subacutely. 

There is some evidence that anti-Aβ autoantibodies in the CSF may correlate with disease activity. 

Management is with immunosuppressive therapy (although some patients recover spontaneously). 
Recurrence is rare but has been described.

Table 2: Useful diagnostic MRI markers in CAA

Marker MRI sequence Description

Strictly Lobar Cerebral Microbleeds (MBs) 
Adapted from references [57-59]

Paramagnetic sequences  
e.g. T2*-GRE, SWI

“Haemorrhagic” marker of CAA, thought to represent small self-limiting 
parenchymal haemorrhages.

Black (hypointense) round or ovoid lesions (maximum diameter 10mm), with 
associated “blooming effect”.

Lobar location (rating scales include MARS and BOMBS).

Cortical Superficial Siderosis (cSS)  
Adapted from reference [51]

Paramagnetic sequences  
e.g. T2*-GRE, SWI

“Haemorrhagic” marker of CAA, believed to be the result of evolution of 
previous convexity subarachnoid haemorrhage.

Dark (hypointense) bilinear ‘track-like’ rim around convexities of the cerebral 
hemisphere; restricted to supratentorial compartment in CAA.

Enlarged Perivascular Spaces (or Virchow-Robin 
Spaces) in the Centrum Semi Ovale (CSO-PVS) 
Adapted from references [60, 61]

T2 “Non-haemorrhagic” marker of CAA, demonstrating enlargement of the 
interstitial fluid channels that surround small arterioles

Small white (hyperintense/high signal) round or linear lesions (CSF 
isointense).

in normal ageing.17 It seems to be associated 
with type 1 CAA pathologically, and CAA 
without ICH clinically.5,15 Mechanistically, 
this raises the possibility that the size of the 
affected vessel dictates clinical presentation, 
with capillary level disease tending to result 
in cognitive impairment and arteriolar level 
involvement resulting in ICH; further work is 
necessary in order to establish whether or not 
this is the case. 

Imaging Markers 
The recent advances in our understanding 
of CAA have been made possible by the 
identification of new neuroimaging measures 
that allow a diagnosis to be made without 
pathological material.2 Although a number of 
novel imaging techniques, including diffusion 
tensor imaging, visual functional MRI and 
amyloid-PET, have diagnostic potential in 
CAA,2 these are not always widely available 

in clinical practice. Table 2 describes imaging 
markers of CAA that may be easily identified 
on standard clinical MR sequences, examples 
of which are shown in Figure 2.

CAA is diagnosed using either the Classical 
or Modified Boston Criteria (Table 3).3,4 Given 
the increasing evidence for a “non-haemor-
rhagic” CAA phenotype, these criteria may 
require amendments so that those who may 
be “cognitive-predominant” (i.e. without 
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macro- or microhaemorrhage) can still be 
accurately diagnosed. 

CAA and ICH – what do we know, and 
what can be done? 
The association between CAA and ICH, in 
particular lobar ICH, has been recognised 
for some time; a recent meta-analysis found 
a significant association between CAA and 
lobar ICH (OR 2.21, 95% CI 1.09 to 4.45).18 
The fact that CAA is associated with lobar 
ICH in particular has significance, as lobar 
ICH appear to be more likely to recur, with an 
annual recurrence rate of between 2.5 – 14.3% 
compared with 1.3 – 2.9% for non-lobar ICH.19 
Given that the estimated one year survival 
rate in those with ICH is 46%,19 and CAA may 
be responsible for up to 50% of lobar ICH,20 
modifying this risk could have a dramatic 
effect on ICH rates. 

The risk factors for CAA-related ICH can be 
considered as modifiable or non-modifiable. 
Non-modifiable risk factors include increasing 
age, Alzheimer’s disease, and any predis-
posing genetic factors (for example, inher-
ited forms of CAA, or particular ApoE vari-
ants).1,21  The presence of CAA itself, perhaps 
the most obvious risk factor for CAA-related 
haemorrhage, has always been thought of 

as non-modifiable; the hope is that, with the 
development of new therapeutic strategies for 
CAA such as the anti Aβ-40 monoclonal anti-
body ponezumab,22 this will change. 

The modifiable risk factors for CAA-related 
ICH are hypertension and the use of drugs that 
increase overall bleeding risk, for example 
antiplatelet agents, anticoagulants and throm-
bolytic strategies.1 Statin use may also be a 
modifiable risk factor in this situation. These 
factors will now be considered in turn. 

The main evidence for blood pressure (BP) 
lowering in CAA comes from a sub-analysis of 
the PROGRESS trial.23 This study demonstrated 
that, even though those with CAA-related 
ICH tended to have lower BP than those 
with hypertension-related ICH (137/81mmHg 
vs 157/88mmHg respectively), it was the 
CAA group that seemed to benefit the most 
from BP reduction, with a 77% reduction in 
CAA-related ICH.23 Although PROGRESS did 
not have a target BP, the trials demonstrated 
reductions in stroke risk for both hypertensive 
(>160/90mmHg at baseline) and non-hyper-
tensive groups; the latter group had a mean 
entry BP of 136/79mmHg and the average 
BP reduction in the treatment group was 
9/4mmHg.24 Based on this, it seems reason-
able to aim for a BP target of ~125/75mmHg, 

which is also in keeping with the results 
from SPS3, which showed a significant reduc-
tion in ICH in those with a BP less than 
130/80mmHg.25 However, further randomised 
data in ICH survivors with an aggressive BP 
treatment target are needed to confirm safety 
and efficacy in this ICH population. A trial of 
telemetry-guided intensive BP control is in set 
up in the UK to address this (Prevention Of 
Hypertensive Injury to the Brain by Intensive 
Treatment–ICH – PROHIBIT-ICH, D Werring, 
personal communication). 

As those with CAA are at increased risk 
of ICH, medications that impair normal 
haemostasis (antiplatelet drugs, anticoagu-
lants, intravenous thrombolysis) are best 
avoided, although this is not always possible 
and presents a difficult clinical dilemma,26 
especially as patients with CAA also appear 
to be at increased risk of ischaemic events.27 
There is observational evidence in favour 
of avoiding anticoagulation with warfarin in 
CAA,28,29 and there are case reports of ICH 
in CAA following treatment with intravenous 
thrombolysis.30-32 Presence of the ApoEε2 
allele seems to particularly be associated with 
warfarin related ICH.29,33,34 However, there are 
no randomised trial data to inform the use of 
warfarin in CAA. The role of non-vitamin K 

Figure 2: Commonly encountered MRI markers in CAA. Examples of lobar MBs (A, B), cSS (C, D), and CSO-PVS (E,F).
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oral anticoagulants (with about half of the ICH risk 
of warfarin) in those with CAA and an indication for 
anticoagulation (e.g. atrial fibrillation) remains to 
be defined, but our practice at present is to avoid 
long term oral anticoagulants in CAA unless there is 
a clear unavoidable need to give them (e.g. metallic 
heart valves, life-threatening venous thromboem-
bolism). For patients with atrial fibrillation, left atrial 
appendage occlusion (LAAO) may have a role in 
patients with CAA as it has similar efficacy to oral 
anticoagulation with warfarin, but without the need 
for long anticoagulation exposure.35-37 The case for 
antiplatelet agents as a clear risk factor for future 
ICH in CAA is less clear cut – aspirin has been the 
most widely studied, and has been suggested as both 
increasing the risk of ICH in CAA38 and as having no 
effect.28 In patients with vaso-occlusive disease and 
a clear ongoing indication for antiplatelet use (e.g. 
severe ischaemic heart disease) inclusion in the 
randomised trial RESTART (http://www.restarttrial.
org/default.html) should be considered; however, 
clinicians may not have equipoise about possible 
benefit if patients have imaging evidence of severe 
CAA and a history of recurrent ICH. Further studies 
are required, but meanwhile care must be taken in 

how CAA is diagnosed; in particular, with regard 
to the use of cerebral microbleeds in diagnostic 
criteria, as these may be a consequence of anti-
platelet or anticoagulant treatments in those with 
and without CAA.39,40

Whether statins increase the risk of future ICH 
in those with CAA remains uncertain. There is, 
however, some evidence that they are associated 
with an increase in microbleed frequency41,42. The 
evidence is conflicting:43-46 although there is obser-
vational evidence of an association between intra-
cranial haemorrhage (macro- and micro-) with 
reduced LDL-cholesterol, convincing randomised 
evidence that lipid lowering can increase ICH risk 
remains scarce.43,47 A decision analysis suggested 
that in CAA-related ICH the risks of statins for future 
ICH might outweigh the benefit for prevention of 
vaso-occlusive disease, but that statins may be less 
hazardous in deep, non-CAA related ICH.48,49 It seems 
reasonable to avoid statins after CAA-related ICH 
unless there is a clear and compelling indication for 
benefit on overall vascular risk. Randomised trials 
are ideally needed, with ICH subtyping as CAA- or 
non-CAA, to resolve this controversial therapeutic 
dilemma.
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Table 3:  Classical and Modified Boston Criteria, table from [4]. Key differences between the Classical and Modified Criteria are highlighted in bold.

Classical Boston Criteria Modified Boston Criteria

Definite CAA Full post-mortem examination demonstrating:  
• Lobar, cortical or cortico-subcortical haemorrhage  
• Severe CAA with vasculopathy   
• Absence of other diagnostic lesion

–

Probable CAA 
with supporting 
pathology

Clinical data and pathological tissue (either evacuated 
haematoma or cortical biopsy) demonstrating:  
• Lobar, cortical or cortico-subcortical haemorrhage  
• CAA within the specimen (any degree)  
• Absence of another diagnostic lesion

–

Probable CAA Clinical data and MRI / CT demonstrating:  
• Multiple haemorrhages restricted to lobar, cortical 
or cortico-subcortical regions (including cerebellar 
haemorrhage)  
• Age ≥ 55 years  
• Absence of other cause of haemorrhage

Clinical data and MRI / CT demonstrating:  
• Multiple haemorrhages restricted to lobar, cortical or cortico-
subcortical regions (including cerebellar haemorrhage)  
-or-  
Single lobar, cortical or cortico-subcortical haemorrhage AND 
superficial siderosis (either focal or disseminated)  
• Age ≥ 55 years  
• Absence of other cause of haemorrhage

Possible CAA Clinical data and MRI / CT demonstrating:  
• Single lobar, cortical or cortico-subcortical haemorrhage  
• Age ≥ 55 years  
• Absence of other cause of haemorrhage

Clinical data and MRI / CT demonstrating:  
• Single lobar, cortical or cortico-subcortical haemorrhage  
• Superficial siderosis (either focal or disseminated)  
• Age ≥ 55 years  
• Absence of other cause of haemorrhage

Summary

• CAA is a small vessel 
disease that occurs as a 
consequence of vascular 
amyloid deposition

• CAA has a spectrum of 
disease, with haemorrhage-
predominant and 
cognitive-predominant 
subtypes, which may be 
related to ApoE genotype

• New MRI markers greatly 
facilitate the diagnosis of 
CAA from standard MRI 
sequences

• Key management strategies 
are avoidance of anti-
coagulant medications and 
aggressive blood pressure 
control; the hazard of 
antiplatelet drugs and 
statins in those with CAA 
remains unclear

ACNR > VOLUME 16 NUMBER 2 > AUG-OCT 2016 > 11



12. Carare RO, Hawkes CA, Jeffrey M, Kalaria RN, Weller RO. Review: cerebral amyloid 
angiopathy, prion angiopathy, CADASIL and the spectrum of protein elimination failure 
angiopathies (PEFA) in neurodegenerative disease with a focus on therapy, Neuropathology 
and applied neurobiology, 2013;39:593-611.

13. Pantoni L. Cerebral small vessel disease: from pathogenesis and clinical characteristics to 
therapeutic challenges, The Lancet. Neurology, 2010;9:689-701.

14. Ghiso J, Fossati S, Rostagno A. Amyloidosis associated with cerebral amyloid angiopathy: 
cell signaling pathways elicited in cerebral endothelial cells, Journal of Alzheimer’s disease: 
JAD, 2014;42 Suppl 3:S167-76.

15. Charidimou A, Martinez-Ramirez S, Shoamanesh A, Oliveira-Filh Jo, Frosch M, 
Vashkevich A, Ayres A, Rosand J, Gurol ME, Greenberg SM, Viswanathan A. Cerebral 
amyloid angiopathy with and without hemorrhage: evidence for different disease pheno-
types, Neurology, 2015;84:1206-12.

16. Michaelson DM. APOE epsilon4: the most prevalent yet understudied risk factor for 
Alzheimer’s disease, Alzheimer’s & dementia : the journal of the Alzheimer’s Association, 
2014;10:861-8.

17. Liu CC, Kanekiyo T, Xu H, Bu G. Apolipoprotein E and Alzheimer disease: risk, mechanisms 
and therapy, Nat. Rev. Neurol., 2013;9:106-18.

18. Samarasekera N, Fonville A, Lerpiniere C, Farrall AJ, Wardlaw JM, White PM, Smith C, 
Al-Shahi Salman R. Influence of intracerebral hemorrhage location on incidence, charac-
teristics, and outcome: population-based study, Stroke; a journal of cerebral circulation, 
2015;46:361-8.

19. Poon MT, Fonville AF, Al-Shahi Salman R. Long-term prognosis after intracerebral haem-
orrhage: systematic review and meta-analysis, Journal of neurology, neurosurgery, and 
psychiatry, 2014;85:660-7.

20. Ikram MA, Wieberdink RG, Koudstaal PJ. International epidemiology of intracerebral 
hemorrhage, Current atherosclerosis reports, 2012;14:300-6.

21. Yamada M, Brain hemorrhages in cerebral amyloid angiopathy, Seminars in thrombosis 
and hemostasis, 2013;39:955-62.

22. A Phase 2, Randomized, Double Blind Placebo Controlled Trial To Evaluate The Safety, 
Tolerability, Pharmacokinetics And Efficacy Of Pf-04360365 (Ponezumab) In Adult Subjects 
With Probable Cerebral Amyloid Angiopathy.

23. Arima H1, Tzourio C, Anderson C, Woodward M, Bousser MG, MacMahon S, Neal B, 
Chalmers J; PROGRESS Collaborative Group. Effects of perindopril-based lowering of blood 
pressure on intracerebral hemorrhage related to amyloid angiopathy: the PROGRESS trial, 
Stroke; a journal of cerebral circulation, 2010;41:394-6.

24. Randomised trial of a perindopril-based blood-pressure-lowering regimen among 6,105 indi-
viduals with previous stroke or transient ischaemic attack, Lancet, 2001;358:1033-41.

25. SPSS Group, Benavente OR, Coffey CS, Conwit R, Hart RG, McClure LA, Pearce LA, 
Pergola PE, Szychowski JM, Blood-pressure targets in patients with recent lacunar stroke: 
the SPS3 randomised trial, Lancet, 2013;382:507-15.

26. Hofmeijer J, Kappelle LJ, Klijn CJ, Antithrombotic treatment and intracerebral haemorrhage: 
between Scylla and Charybdis, Pract. Neurol., 2015;15L250-6.

27. Gregoire SM, Charidimou A, Gadapa N, Dolan E, Antoun N, Peeters A, Vandermeeren Y, 
Laloux P, Baron JC, Jager HR, Werring DJ. Acute ischaemic brain lesions in intracerebral 
haemorrhage: multicentre cross-sectional magnetic resonance imaging study, Brain : a 
journal of neurology, 2011;134:2376-86.

28. van Etten ES, Auriel E, Haley KE, Ayres AM, Vashkevich A, Schwab KM, Rosand J, 
Viswanathan A, Greenberg SM, Gurol ME., Incidence of symptomatic hemorrhage in 
patients with lobar microbleeds, Stroke; a journal of cerebral circulation, 2014;45:2280-5.

29. Rosand J, Hylek EM, O’Donnell HC, Greenberg SM. Warfarin-associated hemorrhage and 
cerebral amyloid angiopathy: a genetic and pathologic study, Neurology, 2000;55:947-51.

30. Charidimou A, Nicoll JA, McCarron MO. Thrombolysis-related intracerebral hemor-
rhage and cerebral amyloid angiopathy: accumulating evidence, Frontiers in neurology, 
2015;6:99.

31. McCarron MO, Nicoll JA. Cerebral amyloid angiopathy and thrombolysis-related intracere-
bral haemorrhage, The Lancet. Neurology, 2004;3:484-92.

32. Mattila OS, Sairanen T, Laakso E, Paetau A, Tanskanen M, Lindsberg PJ, Cerebral 
amyloid angiopathy related hemorrhage after stroke thrombolysis: case report and literature 
review, Neuropathology : official journal of the Japanese Society of Neuropathology, 
2015;35:70-4.

33. Falcone GJ, Radmanesh F, Brouwers HB, Battey TW, Devan WJ, Valant V, Raffeld MR, 
Chitsike LP, Ayres AM, Schwab K, Goldstein JN, Viswanathan A, Greenberg SM, Selim 
M, Meschia JF, Brown DL, Worrall BB, Silliman SL, Tirschwell DL, Flaherty ML, Martini SR, 
Deka R, Biffi A, Kraft P, Woo D, Rosand J, Anderson CD; International Stroke Genetics 
Consortium. APOE epsilon variants increase risk of warfarin-related intracerebral hemor-
rhage, Neurology, 2014;83:1139-46.

34. McCarron MO, Nicoll JA, Ironside JW, Love S, Alberts MJ, Bone I. Cerebral amyloid angi-
opathy-related hemorrhage. Interaction of APOE epsilon2 with putative clinical risk factors, 
Stroke; a journal of cerebral circulation, 1999;30:1643-6.

35. Horstmann S, Zugck C, Krumsdorf U, Rizos T, Rauch G, Geis N, Hardt S, Veltkamp 
R. Left atrial appendage occlusion in atrial fibrillation after intracranial hemorrhage, 
Neurology, 2014;82:135-8.

36. Reddy VY, Sievert H, Halperin J, Doshi SK, Buchbinder M, Neuzil P, Huber K, Whisenant 
B, Kar S, Swarup V, Gordon N, Holmes D. Percutaneous left atrial appendage closure vs 
warfarin for atrial fibrillation: a randomized clinical trial, Jama, 2014;312:1988-98.

37. Wiebe J, Franke J, Lehn K, Hofmann I, Vaskelyte L, Bertog S, Sievert H. Percutaneous Left 
Atrial Appendage Closure With the Watchman Device: Long-Term Results Up to 5 Years, 
JACC Cardiovasc. Interv., 2015;8:1915-21.

38. Biffi A, Halpin A, Towfighi A, Gilson A, Busl K, Rost N, Smith EE, Greenberg MS, Rosand 
J, Viswanathan A, Aspirin and recurrent intracerebral hemorrhage in cerebral amyloid angi-
opathy, Neurology, 75 (2010) 693-698.

39. Orken DN, Uysal E, Timer E, Kuloglu-Pazarci N, Mumcu S, Forta H, New cerebral microb-
leeds in ischemic stroke patients on warfarin treatment: two-year follow-up, Clinical neur-
ology and neurosurgery, 2013;115:1682-5.

40. Vernooij MW, Haag MD, van der Lugt A, Hofman A, Krestin GP, Stricker BH, Breteler 
MM, Use of antithrombotic drugs and the presence of cerebral microbleeds: the Rotterdam 
Scan Study, Arch. Neurol., 2009;66:714-20.

41. Romero JR, Preis SR, Beiser A, DeCarli C, Viswanathan A, Martinez-Ramirez S, Kase CS, 
Wolf PA, Seshadri S. Risk factors, stroke prevention treatments, and prevalence of cerebral 
microbleeds in the Framingham Heart Study, Stroke; a journal of cerebral circulation, 
2014;45:1492-4.

42. Haussen DC, Henninger N, Kumar S, Selim M, Statin use and microbleeds in patients 
with spontaneous intracerebral hemorrhage, Stroke; a journal of cerebral circulation, 
2012;43:677-2681.

43. Amarenco P, Bogousslavsky J, Callahan 3rd A, Goldstein LB, Hennerici M, Rudolph AE, 
Sillesen H, Simunovic L, Szarek M, Welch KM, Zivin JA, High-dose atorvastatin after stroke 
or transient ischemic attack, The New England journal of medicine, 2006;355:549-59.

44. Asberg S, Eriksson M. Statin therapy and the risk of intracerebral haemorrhage: a 
nationwide observational study, International journal of stroke : official journal of the 
International Stroke Society, 2015;10 Suppl A100:46-9.

45. Jung JM, Choi JY, Kim HJ, Seo WK, Statin use in spontaneous intracerebral hemorrhage: a 
systematic review and meta-analysis, International journal of stroke : official journal of the 
International Stroke Society, 2015;10 Suppl A100:10-17.

46. Tapia Perez JH, Yildiz OC, Schneider T, Nimsky C. Meta-analysis of Statin Use for the 
Acute Therapy of Spontaneous Intracerebral Hemorrhage, J. Stroke Cerebrovasc. Dis., 
2015;24:2521-6.

47. Collins R, Armitage J, Parish S, Sleight P, Peto R. Effects of cholesterol-lowering with 
simvastatin on stroke and other major vascular events in 20536 people with cerebrovas-
cular disease or other high-risk conditions, Lancet, 2004;363:757-67.

48. Lauer A, Greenberg SM, Gurol ME. Statins in Intracerebral Hemorrhage, Current athero-
sclerosis reports, 2015;17:46.

49. Westover MB, Bianchi MT, Eckman MH, Greenberg SM. Statin use following intracerebral 
hemorrhage: a decision analysis, Archives of neurology, 2011;68:573-9.

50. Xiong L, Davidsdottir S, Reijmer YD, Shoamanesh A, Roongpiboonsopit D, 
Thanprasertsuk S, Martinez-Ramirez S, Charidimou A, Ayres AM, Fotiadis P, Gurol E, 
Blacker DL, Greenberg SM, Viswanathan A. Cognitive Profile and its Association with 
Neuroimaging Markers of Non-Demented Cerebral Amyloid Angiopathy Patients in a Stroke 
Unit, J. Alzheimers Dis., (2016).

51. Charidimou A, Linn J, Vernooij MW, Opherk C, Akoudad S, Baron JC, Greenberg SM, 
Jäger HR, Werring DJ. Cortical superficial siderosis: detection and clinical significance 
in cerebral amyloid angiopathy and related conditions, Brain : a journal of neurology, 
2015;138:2126-39.

52. L. Calviere, V. Cuvinciuc, N. Raposo, A. Faury, C. Cognard, V. Larrue, A. Viguier, F. 
Bonneville, Acute Convexity Subarachnoid Hemorrhage Related to Cerebral Amyloid 
Angiopathy: Clinicoradiological Features and Outcome, J. Stroke Cerebrovasc. Dis., 
2016;25:1009-16.

53. A. Charidimou, Cerebral Amyloid Angiopathy-Related Inflammation Biomarkers: Where are 
we Now?, J. Alzheimers Dis., 2016;50:9-11.

54. J.A. Eng, M.P. Frosch, K. Choi, G.W. Rebeck, S.M. Greenberg, Clinical manifestations of 
cerebral amyloid angiopathy-related inflammation, Annals of neurology,2004;55:250-6.

55. F. Piazza, S.M. Greenberg, M. Savoiardo, M. Gardinetti, L. Chiapparini, I. Raicher, R. 
Nitrini, H. Sakaguchi, M. Brioschi, G. Billo, A. Colombo, F. Lanzani, G. Piscosquito, 
M.R. Carriero, G. Giaccone, F. Tagliavini, C. Ferrarese, J.C. DiFrancesco, Anti-amyloid 
beta autoantibodies in cerebral amyloid angiopathy-related inflammation: implications for 
amyloid-modifying therapies, Annals of neurology, 2013;73:449-58.

56. DiFrancesco JC, Touat M, Caulo M, Gallucci M, Garcin B, Levy R, Uncini A, Piazza F. 
Recurrence of Cerebral Amyloid Angiopathy-Related Inflammation: A Report of Two Cases 
from the iCAbeta International Network, J. Alzheimers Dis., 2015;46:1071-7.

57. Yakushiji Y, Cerebral Microbleeds: Detection, Associations and Clinical Implications, Front. 
Neurol. Neurosci., 2015;37:78-92.

58. Gregoire SM, Chaudhary UJ, Brown MM, Yousry TA, Kallis C, Jager HR, Werring DJ, The 
Microbleed Anatomical Rating Scale (MARS): reliability of a tool to map brain microbleeds, 
Neurology, 2009;73:1759-66.

59. Cordonnier C, Potter GM, Jackson CA, Doubal F, Keir S, Sudlow CL, Wardlaw JM, 
Al-Shahi Salman R. improving interrater agreement about brain microbleeds: development 
of the Brain Observer MicroBleed Scale (BOMBS), Stroke; a journal of cerebral circulation, 
2009;40:94-9.

60. Charidimou A, Meegahage R, Fox Z, Peeters A, Vandermeeren Y, Laloux P, Baron JC, 
Jager HR, Werring DJ, Enlarged perivascular spaces as a marker of underlying arteriopathy 
in intracerebral haemorrhage: a multicentre MRI cohort study, Journal of neurology, neuro-
surgery, and psychiatry, 2013;84:624-9.

61. Potter GM, Doubal FN, Jackson CA, Chappell FM, Sudlow CL, Dennis MS, Wardlaw JM, 
Enlarged perivascular spaces and cerebral small vessel disease, International journal of 
stroke: official journal of the International Stroke Society, 2015;10:376-81.

r e v i e w a r t i c l e

Professor Sir Douglas Turnbull receives knighthood
Congratulations to Professor Sir Douglas Turnbull, Director 
of the Wellcome Trust Centre for Mitochondrial Research 
who was knighted in the Queen’s Birthday Honours.  He 
developed and leads the NHS National Highly Specialised 
Services for Rare Mitochondrial Diseases of Children and 

Adults and is Director of the Newcastle University Centre for 
Brain Ageing and Vitality, supported by the MRC and BBSRC. 
This knighthood is in recognition of his huge contribution to 
the field of mitochondrial disease which has been so publicly 
acknowledged.

12 > ACNR > VOLUME 16 NUMBER 2 > AUG-OCT 2016



The relationship between 
sleep and epilepsy

r e v i e w a r t i c l e

§

Dr Gary J Dennis BSc 
MBChB FRCP MD  
has been a Consultant Neurologist 
for 10 years. His interests are 
epilepsy, epilepsy in pregnancy 
and neurological disorders 
associated with sleep. He is the 
lead clinician for neurological 
sleep disorders in Sheffield, runs 
a general neurology practice in 
Worksop, and provides neuro-
logical clinics at the Rampton 
Secure Hospital, Nottinghamshire.   

Correspondence to:
Dr Gary J Dennis,
Consultant Neurologist,
Royal Hallamshire Hospital,
Sheffield S10 2JF.
Email: Gary.dennis@sth.nhs.uk

Conflict of interest statement:
The author declares that there are 
no conflicts of interest.

Provenance and peer review:
Submitted and externally 
reviewed.

To cite:
Dennis GJ, ACNR 2016;16(2):13-16.

Abstract
Epilepsy and sleep have a close association and a 
two way interaction. Recognising this allows for a 
greater awareness of the importance of good quality 
sleep in epilepsy patients with potential benefits on 
seizure control and quality of life. This article reviews 
this complicated but fascinating area addressing 
diagnostic issues, the effects of epilepsy and its 
treatments on sleep, the effects of sleep disorders on 
epilepsy concluding with some practical advice on 
assessment.

Introduction
Sleep and epilepsy are intimate bedfellows, having 
an impact on each other and adversely affecting 
quality of life and daytime performance.1 Sleep has 
an important role in memory consolidation.2 Sleep 
deprivation impairs this process3 and epilepsy can 
upset this delicate balance.4  Sleep disorders are up 
to three times as common in epilepsy5 and can be 
a major contributor to refractory seizures,6 poorer 
quality of life7 and possibly SUDEP.8 Recognition of 
the comorbid sleep disorder and successful treat-
ment can lead to significant improvements in seizure 
control.9 Many patients with epilepsy have seizures 
in sleep, some exclusively so. Often diagnosis is 
difficult due to incomplete histories from sleep 
partners. Even when telemetry facilities are avail-
able, data can be difficult to interpret and EEG is 
not always diagnostic.10 To add to this complexity, 
epilepsy treatments often have impact on sleep. 
Understanding this complex relationship can lead to 
better treatment outcomes for patients. This review 
will begin with diagnostic issues, moving on to the 
effects of epilepsy and its treatments on sleep, the 
effects of sleep disorders on epilepsy and concludes 
with practical advice on assessment.

Epilepsy Syndromes Closely Associated with 
Sleep
There are a small number of epilepsy syndromes 
which are predominantly or exclusively associated 
with sleep (Table 1). Seizures arising from sleep 
are almost always of focal onset. These include 

the childhood onset syndromes of benign child-
hood epilepsy with centrotemporal spikes (BCECTS, 
Rolandic epilepsy), benign childhood epilepsy with 
occipital paroxsysms (Panayiotopoulos syndrome) 
and the frontal lobe epilepsy syndromes (including 
autosomal dominant nocturnal frontal lobe epilepsy 
ADNFLE). Idiopathic generalised epilepsy syndromes 
(IGE) such as juvenile myoclonic epilepsy (JME) and 
generalised tonic clonic seizures on waking arise 
shortly before or after sleep onset but not from a 
sleep state.

Diagnosing Paroxysmal Nocturnal Events
Table 2 summarises clinically important details 
which help in differentiating epilepsy from other 
sleep disorders. Derry et al (2006 & 2009) have 
produced very useful clinical tools to help differen-
tiate nocturnal seizures from other sleep disorders 
with diagnostic accuracy up to 94%11,12,8 however 
comorbidity is common13 and an awareness of 
the characteristic features of the more common 
conditions enhances the history taking process. 
During nocturnal seizures patients rarely leave the 
bed space, episodes are often brief and stereotyped 
and can cluster throughout the night (Figure 1). 
Incontinence, tongue trauma and seizures during  
daytime wakefulness are strong pointers. Postictal 
symptoms on waking such as generalised aching, 
headache and amnesia of the preceding day’s events 
are strongly associated.

Parasomnia episodes are seen in either rapid eye 
movement (REM) or non-REM (nREM) sleep. REM 
parasomnia (REM behaviour disorder (RBD) is almost 
exclusively seen in elderly subjects with a male 
predominance, often associated with alpha synucle-
onopathies.14 Dream enactment occurs due to a lack 
of muscle atonia during REM sleep. Episodes occur 
late in the sleeping period where a higher concentra-
tion of REM sleep is seen. Patients often recall their 
dreams, behaviour is often violent and episodes are 
repeated each night. The American Academy of Sleep 
Medicine suggests RBD is diagnosed with polysom-
nography (PSG) as it can sometimes be difficult to 
differentiate it from epilepsy on the history alone.15 

Table 1: Epilepsy Syndromes Closely Associated with Sleep

Focal Onset Syndromes Idiopathic Generalised Epilepsy 
Syndromes

Epilepsy syndromes of 
uncertain origin

Benign childhood epilepsy with 
centrotemporal spikes (BCECTS, Rolandic 
epilepsy)

Juvenile myoclonic epilepsy (JME) Continuous spike and wave 
during slow wave sleep

Benign childhood epilepsy with occipital 
paroxysms (Panayiotopoulos syndrome)

Generalised tonic clonic seizures 
on waking

Landau – Klefner syndrome

Autosomal dominant nocturnal frontal 
lobe epilepsy (ADNFLE)

Nocturnal frontal lobe epilepsy

Nocturnal temporal lobe epilepsy
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nREM parasomnias generally arise in 
childhood, they are less frequent and usually 
singular during the early part of a sleeping 
period. Patients are more often amnesic to 
the event however, some recollection of the 
later stages of events is often reported due to 
awakening, often in a confused state. Injury is 
rare, behaviour is often complex and episodes 
can be prolonged but usually not more than 
30 minutes. Excessive daytime somnolence 
(EDS) is generally not a direct consequence 
of nREM parasomnias but if severe one should 
consider comorbid sleep disorders such as 
obstructive sleep apnoea (OSA) and periodic 
limb movements in sleep (PLMS).

Night terrors and confusional arousals
Differentiating between these two types of 
common nREM parasomnias often causes 

difficulty. Night terrors are exclusively a 
paediatric condition and don’t persist into 
adulthood. Although deeply asleep, the 
child appears awake and is inconsolably 
terrified, often screaming loudly. Events can 
last up to one hour but they are not remem-
bered. Confusional arousals occur in adult-
hood when an abrupt but incomplete awak-
ening occurs from slow wave sleep (SWS), 
often associated with distressing dreams 
which can be recalled, leading to confusion 
and sometimes injury.16 Diagnostic difficulty 
can arise when the arousal is due to a short 
seizure and the confusion due to postictal 
phenomena. 

The effects of epilepsy on sleep 

The effects and consequences of 
epilepsy on the sleep EEG
Objective PSG assessments show that inter-
ictal epileptiform discharges (IEDs), increase 
in sleep17 especially in N3 nREM sleep, 
although seizures seem to predominate in 
lighter nREM sleep.18 Nocturnal seizures lead 
to reductions in REM sleep and increases in 
nREM sleep. These changes are also seen 
when a wakeful seizure has occurred the 
previous day.19 Seizure types have differing 
relationships with sleep with focal epilep-
sies being more likely to disrupt sleep than 
IGE. Even in seizure free states, interictal 
temporal lobe epileptic discharges seem to 
disrupt sleep when compared with frontal 
lobe epilepsy (FLE) and IGE. Temporal lobe 
epilepsy (TLE) correlates with worse sleep 
efficiency and increased stage shifts and awak-
enings. Despite this, frontal lobe seizures are 

seen more commonly in sleep than temporal 
lobe seizures.20 Uncontrolled epilepsy in sleep 
can lead to memory impairments4 and exces-
sive daytime somnolence (EDS).5

The effect of epilepsy treatments on sleep 
AEDs (Table 3) and epilepsy surgery can affect 
sleep however the particular effects can be 
unpredictable. 

AEDs
Few studies have been conducted in this 
complex area. Those which have are limited 
by short duration and inadequate controls for 
seizure types and polypharmacy. It appears 
that AEDs can improve sleep, however it is 
uncertain if this is due to improved seizure 
control or independent sleep consolidation.8 
Unfortunately, AEDs commonly produce 
daytime fatigue and at higher doses excessive 
daytime somnolence (EDS).23 This can be an 
advantage in patients with insomnia. Some 
AEDs are associated with significant weight 
gain which can lead to OSA. Care must be 
taken when using sedating drugs such as the 
benzodiazepines (BZPs) in patients who may 
be prone to sleep disordered breathing as 
apnoeic episodes may increase.24 Care should 
be taken when labeling EDS as a side-effect 
of AEDs as this risks under interpreting the 
disruptive effects of unrecognised nocturnal 
seizures or co-morbid sleep disorders. 
Polysomnography (PSG) may be required to 
differentiate between the two. 

The effects of AED withdrawal on sleep 
must also not be overlooked. Withdrawal 
of a sedating drug may lead to reductions 
in sleep,25 withdrawal of mood stabilising 

Figure 1: A video EEG image of a nocturnal seizure showing 
short lived dystonic posturing of the right hand seen 
immediately on waking. 30 stereotyped attacks were 
recorded over 2 nights. The EEG was normal throughout. 
Awareness was reported for most attacks although the hand 
posturing was not recalled by the patient.

Table 2: Clinical features of disorders commonly producing sleep attacks

Disorder Age of 
onset

Patient 
Awareness

Leaves 
the bed

Stereotyped 
behaviour

Complex 
behaviours

Incontinence 
/ tongue bites 
/ injury

Daytime 
somnolence

No. of 
attacks per 
night

Typical 
duration 
of attack

Typical 
time of 
night

Epilepsy8 Any Variable 
but usually 
poor

No Yes 
(posturing, 
head version)

No Yes Variable Often 
multiple

Seconds - 
minutes

Any

Non REM 
Parasomnia8

Childhood None 
or very 
limited

Common No Yes (talking, 
walking, 
eating, 
intercourse)

No (rarely 
sustain injury)

Variable 
(if severe 
consider 
comorbid 
sleep 
disorders, 
OSA, PLMS 
etc)

Singular < 30 
minutes

Within 
2 hrs of 
sleep 
onset

REM 
Behaviour 
Disorder 
(RBD)12

Middle 
age to 
elderly 
(mostly 
male)

Variable 
but can be 
significant 
(distressing 
dreams 
etc)

No No No No (but injury 
sustained in 
violent acts)

No Can be 
multiple

Seconds > 4 hrs 
after 
sleep 
onset

Non 
-Epileptic  / 
Functional 
attacks8

Young 
adult

Poor Variable No Variable Variable Variable Variable Usually 
prolonged

Any

Periodic Limb 
Movements 
in Sleep 

Elderly Poor Never Yes (small 
amplitude 
flexion of 
legs)

Never Never Common Numerous 
10s – 100s)

Seconds Any

14 > ACNR > VOLUME 16 NUMBER 2 > AUG-OCT 2016



AEDs (i.e. VPA, CBZ, LTG, TPM) may lead to 
worsening depression and anxiety all of which 
can precipitate insomnia and nREM parasomnias. 
Withdrawal of TPM can lead to weight gain which 
may precipitate OSA. 

Chronopharmacology 
Chronopharmacology holds great potential 
when applied to the management of epilepsy; it 
recognises that circadian rhythms exist in absorp-
tion and metabolism of drugs. For example, it 
has been recognised that without changing the 
total daily dose of PHT and CBZ in epilepsy 
patients, serum levels increase and seizure 
control improves by administering proportion-
ally higher doses at 2000 hrs compared with the 
morning.26 This suggests that great benefits can 
be achieved by prescribing higher doses of AEDs 
later in the day.

Epilepsy surgery 
Resective epilepsy surgery is now widely used to 
treat refractory epilepsy. However, only one study of 
17 patients has evaluated sleep pre and post opera-
tively using PSG. Although no overall benefit was 
seen, patients who attained better post operative 
seizure control had greater improvements in total 
sleep times and arousals.27 Vagal nerve stimulation 
(VNS) has shown increases in SWS and nocturnal 
sleep latency in a study of 15 children with refrac-
tory epilepsy.28 However, in adult populations it can 
lead to deterioration in sleep disordered breathing 
in up to 31% of patients29 thus changes in snoring 
and EDS should be closely monitored post VNS 
insertion. Deep brain stimulation (DBS) is now a 
recognised epilepsy surgery technique however it 
may have deleterious effects on sleep as there is a 
small amount of evidence to suggest that anterior 
thalamic nucleus DBS has been found to increase 
electroclinical arousals on average 3.3 times more 
frequently during stimulation periods compared to 
non-stimulation periods in a study of 9 patients.30 

The effects of sleep disorders on epilepsy
Sleep disorders are up to three times as common 
in patients with epilepsy compared with controls.5

Sleep deprivation is often associated with an 
increase in IEDs and poorer epilepsy control31 with 
77% of JME patients reporting more seizures when 
sleep deprived.32 AEDs are associated with weight 
gain,33 and mental health disorders34 and both of 
these conditions predispose to sleep disorders. 
OSA is often caused or worsened by increases in 
the BMI and is known to have prevalence rates up 
to 30% in epilepsy populations33 and is associated 
with worsening seizure control.6 TLE has a greater 
association with OSA than extra temporal seiz-
ures.35 Management of OSA with continuous posi-
tive airway pressure (CPAP) produces improve-
ments in epilepsy control with seizure freedom 
seen in almost 20% in a randomised controlled trial 
of 68 using therapeutic vs sham CPAP.7  Impressive 
responder rates (>50 % seizure reduction) have 
also been reported in trials of CPAP for OSA in 
epilepsy subjects (OR 32.2).36 Mood disturbance 
is also very prevalent in epilepsy patients.34 Sleep 
disorders are commonly associated with these 
mental health problems. Concurrent use of anti-
depressants is common, thus an awareness of the 
effects of these drugs is required when evaluating 
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Table 3: Common Effects of AEDs on Sleep Symptoms / Disorders

AED Improves Worsens

Lamotrigine (LTG) – Insomnia

Levetiracetam (LEV) – Fatigue / Somnolence OSA (a)

Carbamazepine (CBZ)8,21 Insomnia22 Fatigue / Somnolence

Sodium Valproate (VPA)21 Insomnia Fatigue / Somnolence

Phenytoin (PHT)8,21 – Fatigue / Somnolence Insomnia

Topiramate (TPM) OSA (b)        -

Pregabalin (PGB) Insomnia22,41 Fatigue / Somnolence OSA (a)

Gabapentin (GBP)21 Insomnia22 Fatigue / Somnolence OSA (a)

Phenobarbitone (PHB)21 Insomnia Fatigue / Somnolence OSA (a)

Lacosamide (LAC) – Fatigue / Somnolence

Zonisamide (ZON) OSA (b) Fatigue / Somnolence

Perampanel (PER) – Fatigue / Somnolence OSA (a)

Oxcarbazepine (OXC)  – Fatigue / Somnolence

Ethosuxamide (ETH)21 OSA (b) –

Benzodiazepines (BZP)21 Insomnia Fatigue / Somnolence OSA

 (a) – due to weight gain (b) – due to weight loss

Table 4: Comorbid Sleep Disorders in Epilepsy Patients

Sleep 
disorder

Prevalence Rates Reference Commonly used non-AEDs which 
may worsen the disorder

Insomnia 52% (vs 38% 
controls)

Khatami et al 200637 Caffeine Stimulants 
(methylphenidate, modafinil, 
amantadine)  
Alpha-blockers  
Beta-blockers  
Corticosteroids  
SSRI antidepressants  
ACE inhibitors  
Angiotensin Receptor II Blockers 
Cholinesterase inhibitors H1 
antagonists  
Statins

OSA 30% Malow et al 200033,1 BZPs

CSA 3.7% Vendrame et al 201332 BZPs

PLMD 17% Malow et al 199740 Antidepressants (except buproprion) 
Neuroleptics  
Antihistamines

RLS 18% (vs 12% 
controls) ns

Khatami et al 200637 Antidepressants (except buproprion) 
Neuroleptics  
Antihistamines

EDS (>10 on 
Epworth 
Sleepiness 
Scale)

19% (vs 14% 
controls)

Khatami et al 200637 BZPs  
Mirtazepine  
Tricyclic antidepressants 
Neuroleptics  
Dopaminergics

ns = non significant

Table 5: Practical tips for the evaluation of sleep problems in epilepsy patients

Diagnosis FLEP scale,11 CHIAD Tree analysis12

Clues regarding the onset of 
symptoms

Drug commencement, Drug withdrawal, Weight gain, Epilepsy 
surgery / VNS

Assess for comorbidity RLS (IRLS scale),42 OSA (Berlin questionnaire,43 STOP BANG 
questionnaire), EDS (ESS)44

Optimise sleep hygiene Regular bed and wake up times, Remove bedroom technology 
Avoid caffeine after 1800 hrs, Avoid large meals after 1800 hrs, 
Reduce evening fluid intake, No daytime naps
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r e g u l a r s  -  n e u r o l o g i c a l  l i t e r a t u r e

Neurological Literature:  
Headache Part 9
It is some years since the previous article in this 

series presenting accounts of headache encoun-
tered in literary or biographical material,1 and, 

astonishingly, almost a decade since the first.2  I 
hope readers will indulge me by accepting this 
further offering.

As neurologists, we now draw a clear clinical 
distinction between “headache” and “neuralgia”, 
as enshrined in diagnostic criteria.3  However, our 
clinical experience indicates that this distinction 
may not be evident to patients (or even sometimes 
primary care physicians) who may use the terms 
interchangeably.  

The author W Somerset Maugham (1874-1965) 
was a medical student at St Thomas’ Hospital, 
London, in the 1890s,4 during which time he 
attended, according to his own account, 63 
confinements in 3 weeks in houses in Lambeth. 
This experience of the labouring poor provided the 
source material for his first novel, Liza of Lambeth 
(1897). First hand observation may underlie 
Maugham’s accounts of the headaches suffered 
by the heroine’s mother, Mrs Kemp, who says to 
her daughter:

‘Oo, my ‘ead!’ she was saying, as she pressed 
her hands on each side of her forehead. ‘I’ve 
got the neuralgy again; wot shall I do? I dunno 
‘ow it is, but it always comes on Sunday 
mornings’.

Later in the novel, apparently neglected by her 
daughter one day, she complains on her return:

‘I’ve ‘ad the neuralgy all the mornin’, and 
my ‘ead’s been simply splittin’, so thet [sic] I 
thought the bones ‘ud come apart and all my 
brains go streamin’ on the floor.’

The good lady’s drinking habits may give us an 
all too transparent clue to the timing of her head-
aches.5

The use of the term “neuralgia” as a descrip-
tion of head pains, sometimes apparently inter-
changeably with headache and even migraine, 
may be encountered elsewhere, for example in the 
writings of Elizabeth Gaskell (1810-1865),6 Louisa 
May Alcott (1832-1888),7 and Francis Kilvert (1840-

1879),8 all of whom suffered from headaches.  I 
suppose it may be possible that this reflects the 
usage of these terms in the nineteenth century.

In none of these individuals, Mrs Kemp excepted, 
did headache appear to stifle creativity, although it 
might interrupt for a time social and occupational 
function. Hence it is unsurprising to note that the 
possessors of very disparate talents may also be 
afflicted by headache, ranging from the levity of 
the comedian Peter Kay, who reports:

Nowadays I get a blinding migraine if I stay up 
until the end of News at Ten and I have to have 
a siesta the following day.9

to the gravitas of Thomas Henry Huxley (1825-
1895), Darwin’s “bulldog”. In Adrian Desmond’s 
biography, Huxley is reported to be “crushed by 
headaches after lecturing”. Developing his inter-
ests in fossils, he “started another course for his 
students but it took the inevitable toll. Headaches 
plagued him”. Both these references relate to the 
mid-1850s, when Huxley was in his late 20s or 
early 30s, and still trying to establish himself, this 
being in the midst of what Desmond chooses to 
call the “Lost in Wilderness Years (1850-1858)”.10  
One might wonder whether Huxley’s “dyspepsia”, 
accounted one of his “Town afflictions”, might also 
be ultimately migrainous in origin.

Although a “plague”, might headaches ever 
enhance, facilitate or stimulate creativity, perhaps 
by affording new insights, or granting different 
mind states, which may then be translated to the 
non-headache state?  On the extremely rare occa-
sions that I have had a migraine-type headache 
I have been subjectively aware that I am seeing 
things or thinking about things differently from my 
usual non-headache state.  

There is of course a considerable literature 
addressing these possibilities. One article relates to 
the suggestion that Pablo Picasso may have been a 
migraineur, the cubist style being in part a response 
to the fragmentation and distortion of visual images 
experienced in migraine aura.  It is a fascinating 
idea, but one currently still without any definite 
evidence to prove or refute.11
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One of the most distinguished British Neurologists of the last 
40 years is Andrew Lees, who is recognised as being a world 
authority on Parkinson’s disease with a publication record to 
match. Andrew is also well known for the slightly different way 
he has of seeing the world of research and clinical practice 
and in his latest book this is revealed in a new, entertaining 
and apposite way. In this new book Andrew discusses the 
influences that the late William Burroughs (a well known drug 
addict who wrote extensively about this in his many books, 
essays and articles) had on his career, in particular on his 
quest to find the treatment that would ultimately free patients 
with Parkinson’s disease (PD) from many of their problems 
and/or complications of their oral dopaminergic treatments. 
The book therefore interweaves stories and episodes from 
Andrew’s scientific career with advice from Burroughs, and as 
such makes for a fascinating read.

First and foremost what comes out of this book is Andrew’s 
pioneering spirit. This involved him trying out therapies on 
himself first – selegiline to see if it truly did not evoke a cheese 
reaction with tyramine stimulation. This led to him being 
amongst the first to trial MAO-A inhibitors for PD which also 
led to him establishing the UK PD study group. In addition, 
he undertook the very first work on apomorphine in PD which began with 
him trying it in the privacy of his own home having had it specially made 
at the Royal Marsden Hospital in London. An injection that produced some 
interesting effects! This work followed on from his research that began in the 
1970s on dopamine agonists. All of these treatments he saw through from 
anecdotal open label studies to mainline therapeutic interventions with an 
inventiveness and tenacity that is sadly hard to find in the modern day land-

scape of regulatory oversight. Indeed this is one of the major 
issues explored in this short book – namely has the research 
landscape changed for the better with the development 
of more rigorous review and regulation? He thinks not, as 
many breakthroughs in medicine come about by careful 
observation and serendipity, and then judicious experi-
mentation. Andrew has been a great exponent of all this, 
often observing and noting much that goes unnoticed by 
others while also looking to find new empirical approaches 
to treatment that owe as much to intuition and reasoning 
– a reasoning that does not necessarily come from dry 
scientific articles, but the writings of others such as William 
Burroughs.

Overall this is a delightfully refreshing book that shows 
just how much Andrew has brought to this field over his 
career – therapies that he has championed and which we 
take for granted without knowing how they came to be 
tried in the first place. Side effects that we now all know 
about but which he first noticed and helped define – most 
notably the abnormal behaviours with dopamine agonists 
that he first observed with the initial patients he treated with 
bromocriptine in 1976! This corpus of work which he has 

delivered over the years has helped many careers and many patients, and in 
this new book the inspiration for it is laid bare. In particular this book shows 
that the way to do pioneering clinical research relies critically on mentors 
with imagination and the writings of those who may not immediately spring 
to the standard neurologist’s mind. So when you are next pondering what to 
do with your research career, read this book and consider carefully where to 
look for your inspiration!
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The ABN meeting in Brighton this year was based on 
the theme of the ‘Seven Ages of Man’. This phrase, 
describing a monologue from Shakespeare’s ‘As 

You Like It’, poetically portrays moving between the 
formative eras of life. Robert Smirke (1796) based his 
matched paintings on this: the infant; the schoolboy; 
the lover; the soldier; the justice; the pantaloons; and 
the old age.

 A football club is said to be in ‘transition’ often when 
there has been a run of poor form, a change in manager, 
and the jury is still out on the sweeping changes at the 
club. It clearly describes the uncertainty, the flux, and 
suggests progression from one state to another. Within 
sporting parlance, it is used euphemistically – and that 
club may remain in the doldrums fighting a relegation 
battle before another manager is proffered that poisoned 
chalice and the ‘transition’ starts again. Transition is a 
time of uncertainty.

The World Bank identified the key adolescent tran-
sitions as: from dependent child to autonomous adult; 
from primary to secondary and later education; from 
education into the workforce; transition into responsible 
and productive citizenship; transitions in health from 
dependent recipients of children’s healthcare to adults 
responsible for their own healthcare. Within a healthcare 
setting a transition clinic is normally a one of or series of 
joint clinics where the paediatrician and adult physician 
meet with the patient and their family. This provides 
an opportunity to reassess diagnosis, treatment aims 
and to get a timely second opinion. A double handed 
Consultant clinic allows one to speak to the family 
(alone) and another to speak to the young adult (also 
on their own).

There are a whole host of neurological disorders that 
span childhood-adulthood and yet in the UK the transi-
tion clinic is most likely to be in place to help people 
with epilepsy. So, is there a crisis in transitional neur-
ology clinics in the UK? What is the state of play?

“In XXX, [attending transition clinics] does not happen. 
Trainees would have to actively seek this experience. A 
formal transition clinic has only recently been established 
in XXX although historically the XXX specialist did it for 
his clinic.”
(Anonymous feedback from an ABN Trainee Regional Rep)

When representatives for adult neurology trainees 
in each region were asked to identify their experi-
ences of transition clinics and the training opportunities 
available to them locally there were some singular 
comments. At best trainees either attended transition 
clinics when attending epilepsy clinics, or on an ad hoc 

basis – perhaps because the trainee was motivated. One 
region was also able to offer a transitional headache 
clinic. There was a general feeling that the Consultants 
were happy for trainees to attend and were often 
supportive, but that opportunities were limited to a clinic 
or two every three months only during selected blocks of 
training. There was a region where a service existed but 
no one could ever remember a trainee attending. Some 
trainees were using an elective block to attend paediatric 
clinics and used this experience to meet their training 
needs. There was also a concern that people thought 
they were getting transitional clinic experiences, but they 
were not. ‘We just see paediatric cases as new cases in 
the epilepsy clinic’ for example. Furthermore there are 
some practical barriers to trainees’ attendance at tran-
sition clinics. A frustrated trainee working adjacent to a 
major paediatric centre was prevented from accessing 
opportunities there by the bureaucratic burden of a 
mountain of paperwork.

“Generally, like many places there is a lot of pressure 
on neurology trainees for service commitment and stroke 
rotas and in this sort of climate the opportunity to do 
innovative useful stuff can be limited.”
(Anonymous feedback from an ABN Trainee Regional Rep)

Why is this important? Younger adults reported greater 
dissatisfaction with NHS services than older adults. 
The risks are greater than poor service configuration: 
a BMJ study found that 35% of young renal transplant 
recipients had lost their transplants by 36 months after 
transfer to adult renal care.1 Recognising this problem, 
the Royal College of Physicians in 2015 as part of the 
‘Future Hospitals Programme’ put together the ‘Young 
adults and adolescents transition project.’  This project 
aims to “improve the quality of care for young adults 
and adolescents with long-term and complex conditions 
as they transition from paediatric to adult services.” The 
first stage is a review of current services (as above) and 
the second is a platform to showcase the best of current 
practice. Examples of good practice can be gleaned 
from the RCP acute care toolkit.2

Do we need standards for what determines a transition 
clinic? What is the minimum involvement we need as 
trainees? The next time we need to think about transition 
may be as a junior Consultant when we are helping to 
shape services. The best way to ‘mind the gap’ between 
paediatric and adult services is by ensuring that trainees 
from both backgrounds get sufficient exposure to transi-
tion clinics. We have a lot to learn from each other and 
it is time to shine the spotlight of adolescent services to 
ensure that young adults get the support they need to 
navigate the next stage in the NHS.

1. Harden PN, Walsh G, Bandler N, Bradley S, Lonsdale D, Taylor J, 
Marks SD. Bridging the gap: an integrated paediatric to adult clinical 
service for young adults with kidney failure. 2012;344:e3718.

2. Acute Care Toolkit www.rcplondon.ac.uk/guidelines-policy/acute-
care-toolkit-13-acute-care-adolescents-and-young-adults

Royal College of Physicians: Young adults and adolescents transition 
project www.rcplondon.ac.uk/projects/ 
young-adults-and-adolescents-transition-project
Young Person’s Health Special Interest Group – www.yphsig.org.uk
Acute Care Toolkit – www.rcplondon.ac.uk/guidelines-policy/ 
acute-care-toolkit-13-acute-care-adolescents-and-young-adults

Please mind the gap 
a s s o c i a t i o n o f  b r i t i s h  n e u r o l o g i s t  t r a i n e e s

Figure: Sidney Harris, Published in the New Yorker April 11, 1994
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Living with epilepsy – my invisible shadow

p a t i e n t  p e r s p e c t i v e

Yasmin Belgrave   
Yasmin was diagnosed with epilepsy 
in 2004 and until recently, her tonic-
clonic seizures were uncontrolled. She 
is currently looking for work in the 
not-for-profit sector and hopes to one 
day return to university to do a Master’s 
degree in Art Psychotherapy. 

Twelve years ago, at the age of thirteen, I 
was formally diagnosed with epilepsy. I 
had been having quite severe headaches 

for about a year, when I had my first seizure at a 
friend’s birthday party. We’d been doing karaoke 
and whilst I was in the middle of a song, I fell 
backwards and began to convulse. Unlike other 
seizures that I have had since then, I maintained 
some level of consciousness that meant I could 
hear my friends’ screams. My mother has since 
said that she didn’t believe them when she got 
their panicked phone call that night.  In fact, it 
wasn’t until she actually witnessed me having a 
seizure a few months later that she could truly 
accept what was going on. 

Unlike everyone else around me, I adjusted 
to having epilepsy fairly quickly. As teenagers, 
most of us are quite malleable and I suppose it 
was this that allowed me to wake up, bruised 
and confused, and wholly accept that this was 
now a part of me. It is however very important 
to note the difference between having a seizure 
and witnessing one. I’ve only ever seen one other 
person have a seizure before and it terrified me. It 
was whilst I was in Sixth Form – without warning, 
a friend of mine dropped to the ground in our 
crowded common room and began fitting. I stood 
frozen, just watching over her before running 
away. The helplessness that I felt in that moment 
was magnified by the knowledge that that was 
how it felt for my friends and family. Although it 
was jarring, the experience of watching someone 
else have a seizure gave me a fresh perspective 
on my condition which was something I really 
benefited from.

Since my diagnosis, I’ve had well over 100 
seizures – the vast majority of which have been 
tonic-clonic (although I’ve also had partial and 
myoclonic). Whilst they are undeniably disruptive 
and dangerous, it is indirect aspects of the condi-
tion such as medication side effects, headaches, 
lethargy and memory loss that I have found to be 
most challenging. I think it is easy for people to 
forget about the multi-faceted nature of epilepsy, 
and unfortunately this lack of awareness can 
sometimes leave you feeling misunderstood. 

As with most things, I have found being able to 
talk about epilepsy and how it has affected (and 
continues to affect) my life to be one of the most 
important and effective therapies. I am very lucky 
to have an extremely strong support system in my 
family and friends. However, due to the subjective 
nature of the condition, attempting to explain 
epilepsy to new acquaintances can be particularly 
difficult. Many people who are unfamiliar with it 
often default to ‘flashing lights’ as photosensitivity 
does tend to dominate the public understanding 
of the condition. Others react with fear (which 
can sometimes read as aversion), worried that I’m 
going to start fitting right then and there. When this 
happens, rather than get offended I try to openly 
inform people of the complexities and diversities 
present within epilepsy.

At the beginning of 2015, my epilepsy nurse 
recommended that I get in contact with Janine 

Palm from the charity Young Epilepsy. Initially, 
my meetings with her were one-on-one: we would 
meet for a coffee in central London and discuss 
my admittedly turbulent transition from student 
to working adult. Despite having a close network 
of family and friends, I found it surprisingly 
comforting and helpful to have someone who was 
removed from my personal life to be able to talk 
to. I suppose it afforded me a level of honesty that, 
as a proud and independent person, came as a 
great relief.

Since meeting Janine, I have been introduced to 
lots of young people coping with epilepsy through 
volunteering at various focus groups and events 
run by the charity – something that I have found 
to be therapeutic, educational and inspiring. 
Volunteering has allowed me to share my experi-
ences of living with epilepsy whilst simultaneously 
learning from others about theirs. The scope of 
disability and the way in which different individ-
uals experience it cannot be underestimated, and 
I think this is only something I truly realised having 
spent more time with other disabled people. 

Schemes such as those run by Young Epilepsy 
are unfortunately rare due to a lack of funding. 
However, I feel that there is a great deal to be 
gained from encouraging communal activities 
within disability – particularly for younger people. 
It is all too easy to become isolated when you 
are labelled by society as being different, so time 
spent socialising with others who have an acute 
understanding of your circumstance can provide 
great respite. 

Thankfully, after over a decade of more medica-
tions than I’m able to remember, I finally found a 
combination that seemingly controls my condition 
in September 2015. Prior to that, I‘d had my worst 
year ever seizure-wise so it’s hard to overstate the 
relief this bought not only to my body, but to my 
mind also. Despite this, I initially struggled when 
the ‘what if’ of epilepsy became ‘what now’. After 
living with it for so long and growing accustomed 
to the unpredictability of it, factoring epilepsy out 
of my life seemed to be a much harder task than 
factoring it in had been. For a while, I felt like I 
was in epilepsy limbo – it was almost as if I was 
waiting to have another seizure. Although I’m a 
natural optimist, I suppose I just wanted to manage 
my expectations and prevent any disappointment 
further down the line. Having had some time to 
adjust, I’ve finally allowed myself to feel excited 
about a seizure-free future and all of the possibil-
ities that that entails.

Essentially, I see my condition as a mark of 
strength, not one of weakness. I am proud to count 
myself as one of the millions of disabled people 
living in this country, for the resilience that I have 
discovered within myself and witnessed in count-
less others along the way has given me motivation 
and a level of awareness that I wouldn’t otherwise 
have. I only hope that in time this attitude will 
become a universal one, for the existing stigmas 
surrounding disability are harmful not only to the 
affected individuals but ultimately to society too.

Young Epilepsy is the national charity 
working exclusively for the 112,000 chil-
dren and young people aged 25 and under 
with epilepsy and associated conditions. 
The charity exists to improve the lives 
of children and young people with the 
condition to enable them to fulfil their 
potential and ensure they have the best 
quality of life. Young Epilepsy provides 
world-class diagnosis, assessment and 
rehabilitation for children and young 
people with epilepsy. Young Epilepsy’s 
campus is also home to St Piers School 
and College as well as The Neville 
Childhood Epilepsy Centre, the only 
rehabilitation unit in the UK that special-
ises in young people with epilepsy.

How Young Epilepsy works 
with healthcare professionals
It is important for professionals to 
understand the many issues that epilepsy 
can cause families including diagnosis, 
treatment, emotional impact and living 
with epilepsy.
For families whose child has complex 
epilepsy there will be many other issues 
to deal with. Certain co-morbidities quite 
commonly occur and families may need 
help managing behaviour, language and 
communication, and other multisensory 
impairments. Young Epilepsy provides 
training to all professionals as well as 
organising conferences and workshops 
to further understanding around epilepsy 
and associated conditions. We also offer 
bespoke packages for individual organi-
sations.

Training courses cover topics including:
•   Understanding children with epilepsy 

and how to administer emergency 
medication

•   Epilepsy and autism in children
•    Complex childhood epilepsy and 

managing challenging behaviour
•   Epilepsy and education
•   Intro into epilepsy

Please call 01342 832243 ext 296  
or email epilepsytraining@ 
youngepilepsy.org.uk for more  
information.
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International League Against Epilepsy 
British & Irish Chapters Joint 
Annual Scientific Meeting

Wed 5 - Fri 7 October 2016

Clontarf Castle Hotel
Dublin, Ireland

www.ilae-ukconf.org.uk

• Pregnancy and epilepsy
• Epilepsy Genomics
• Emerging therapies and techniques for epilepsy
•  Acute symptomatic seizures and co-morbidities

in epilepsy
• Cognitive decline in Epilepsy
• Neurosurgery Network meeting

Topics Include...

International 
Symposium on 
Hypothalamic 

Hamartoma
September 17th 2016

Weston House, Great Ormond Street, London

A rare midline brain lesion with a characteristic 
presentation of gelastic seizures, often with evolution 
to multiple seizure types, with associated cognitive 
and behaviour difficulty. The only cure is ablation, 
removal or disconnection of the hamartoma.

Utilise this, an opportunity to learn about this rare 
condition, presentation, evolution and current 
optimal management course. Targeted at adult 
physicians/neurologists, paediatricians, paediatric 
neurologists, and specialist nurses. 

Registered for CPD 

Visit www.hhuk2016.com for further 
details and registration

UCL Institute of Neurology

Advanced Stroke  
Imaging

9th November, 2016 
The ‘Advanced Stroke Imaging’ one day course to be held 

at the UCL Institute of Neurology in Queen Square gives an 
overview of the neuroimaging of stroke and mechanical 

thrombectomy. Speakers include Professor Golay and 
Professor Werring who have developed the programme to 

fit the learning needs of Stroke Physicians and Allied Health 
Professionals with an interest in the field. Lectures include 

Cerebral Neuroanatomy, Imaging Stroke Recovery and 
imaging in Haemorrhage and Ischaemic Stroke.

Early bird rate is £150 until 31st August and a standard rate of 
£200 applies thereafter 

Information and bookings

https://is.gd/advancedstrokeimaging
Please contact s.gill@ucl.ac.uk if you have any further queries

UCL, Institute of Neurology promotes teaching and research of the highest 
quality in neurology and the neurosciences

•	 40	hours	accredited	CPD	

•	 Neuro	 Rehabilitation,	 Acute	 Care,	 Musculoskeletal,	 Business,	 Sports	
Injuries	and	Biomechanics.

•	 Neuro	Rehabilitation	Stream:	hands	on	therapy	rehab	and	equipment	
for	Stroke,	Spinal	Cord	Injury,	MS,	PD,	and	Head	Injuries.	

•	 Evidence	 based	 sessions	 on	 latest	 research	 and	 interventions:	 Jon	
Graham	from	PhysioFunction	leads	a	comparative	review	of	upper	limb	
technology	for	stroke	rehabilitation.	Professor	Tom	Mercer,	University	
of	Edinburgh	discusses	exercise	training	in	MS	and	the	importance	of	
fatigue.

•	 Expert	speakers:	Jon	Graham,	Sarah	Daniels,	Paul	Cocker,	Kristen	Good,	
Tom	Mercer	and	Louise	Connell

•	 Workshops	and	specialist	sessions	

•	 Trade	show	with	over	120	suppliers	from	the	latest	Neuro	Rehab	tools	
and	specialist	services	to	clinical	equipment	and	business	solutions.	

•	 Delegate	passes	£299	+	VAT,	which	covers	both	days	of	the	event	and	
all	seminar	content.	

Book before September 30th for just £99 +VAT

Contact our delegate team on 0207 348 1868,  
email therapyexpo@closerstillmedia.com  

or go online www.therapyexpo.co.uk/acnr to secure your 
place using the dedicated ACNR registration link.

Read more about the event at  
www.acnr.co.uk/2016/07/therapy-expo-2016
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Last summer I spent four weeks of my 
medical elective working with the neuro-re-
habilitation team attached to a major 

trauma centre. I divided my time between the 
acute setting and one of its associated specialist 
neuro-rehabilitation units, with the intention of 
following some patients through this early part of 
their rehabilitation.    

Only two patients made the transition from the 
acute hospital into inpatient neuro-rehabilitation 
during my period of observation, one of whom 
(patient L) I followed during part of their stay 
in the rehabilitation unit. The two main issues I 
identified during my involvement in this patient’s 
case (which is presented briefly below) were 
i. the delay in their admission to the rehabili-
tation unit, and ii. the continuity of their care 
during this delay. These issues will be explored 
in terms of their possible effects on patients 
with neurological injuries, with reference to the 
relevant literature as well as to patient L’s own 
experience.

Patient L
The patient I met in the acute setting had been 
admitted with a spontaneous right basal ganglia 
haemorrhage, complicated by intraventricular 
extension and raised intracranial pressure.  This 
was treated neurosurgically with an external 
ventricular drain. They were accepted onto the 
waiting list of a specialist inpatient neuro-re-
habilitation unit a little over three weeks after 
their initial admission, and remained on the 
waiting list for a further five weeks before a bed 
became available. In the interim, they were 
transferred between different wards three times, 
with associated changes in their therapeutic 
team (for example, during their time on a 
trauma ward they were treated by the peripa-
tetic neuro-rehabilitation therapy team, whereas 
during their time on neurosurgical wards they 
were treated by the ward-based therapists). The 
question of whether their care should have been 
managed under the integrated stroke pathway 
was formally raised on two occasions, yet they 
remained under the care of the neurosurgical 
team until their discharge to the rehabilitation 
unit. They were medically stable during their 
five-week waiting period and the main action 
point on their medical care plan was to await 
the availability of a rehabilitation bed.  

Delayed access to rehabilitation?
Delays in the appropriate care and manage-
ment of patients with acquired brain injury are 

strongly contraindicated in the hyper-acute 
phase, where the concept of ‘time is brain’ (as 
coined by Gomez7) has become well embedded 
in the relevant clinical guidelines (e.g. those for 
stroke5,9 and head injury11). The imperative for 
timely diagnosis and management of patients 
with brain injury is driven by the goal of mini-
mising secondary insult and thereby, over the 
longer-term, reducing disability. But there has 
perhaps been less emphasis on the possible 
impact of delays later in the process on patients’ 
rehabilitation potential (and by extension, their 
long-term morbidity and disability).

The unfortunate (if inevitable) existence of 
such delays is widely apparent anecdotally, 
and obvious from even the briefest encounter 
with rehabilitation unit waiting lists. Published 
data on actual waiting times for transfer to 
rehabilitation in the UK could not be found, 
though this information is routinely collated in 
the UK Rehabilitation Outcomes Collaborative 
(UKROC) dataset. UKROC data supplied by 
my neuro-rehabilitation unit for the 2014/2015 
period show that the average wait between 
assessment (of the patient’s suitability for this 
unit) and eventual admission to the unit was 31 
days. The current standards3 for transition into 
rehabilitation services suggest that this should 
happen within two weeks of assessment, for 
transfer into a Level 2 rehabilitation unit (local 
specialist rehabilitation services, such as the 
unit I attended), and within six weeks for Level 1 
care (tertiary specialised rehabilitation services).  
However, the standards document itself notes 
that ‘the majority of rehabilitation services are 
not adequately staffed and resourced to meet 
the proposed response times, and...the standards 
given are aspirational’.

This problem is not limited to the UK, nor 
is it attributable solely to limitations in the 
capacity of rehabilitation services as alluded 
to above. A study by Poulos and colleagues 
in Australia14 that used utilisation review tech-
nology to assess appropriateness of patient bed 
days in acute care found that, for a group of 
stroke patients, only 49% of days spent in acute 
care actually met the criteria for this level of 
care. The commonest cause of the inappro-
priate occupation of acute care beds was delay 
due to awaiting an inpatient investigation or 
procedure, followed by delay due to awaiting 
review by a healthcare professional, though 
a significant proportion of patients were, like 
patient L, awaiting transfer to a rehabilitation 
bed (6.6%) or other discharge location (10.4%). 

‘Awaiting a rehab bed’ 
the implications of delayed 
admission to rehabilitation after 
neurological injury

Winning entry by 
Alison Gowland  
Alison is a final year medical student at 
GKT Medical School in London. Previously 
she worked as a Research Assistant in 
neuropsychology at the University of New 
South Wales. After graduating this summer 
she will take up an Academic Foundation 
Programme post at King’s College Hospital, 
London.

The British Society of Rehabilitation 
Medicine (BSRM) Medical Student’s 
Essay Prize is awarded annually on a 
competitive basis. This year’s winning 
entry was particularly interesting in 
considering the interface between 
specialist rehabilitation and acute 
hospital care and, we thought, worthy 
of a wider audience. While elements 
of inpatient rehabilitation become 
increasingly specialised and remote, 
the wait for transfer to such services 
can be frustrating for clinicians 
and patients alike. The appropriate 
multi-disciplinary management of 
acquired neurological disability should 
occur regardless of where in the health 
service a patient happens to be. The 
essay eloquently frames a different 
perspective on this issue. 

The Essay Prize is worth £250 and is 
open to all medical students in the UK. 
The submission should be up to 2,500 
words in length on a subject pertinent 
to Rehabilitation Medicine from a 
medical, biological or sociological 
point of view and include a review of 
relevant literature. Entries are judged 
by the education sub-committee of the 
BSRM executive. Further information 
and details of the other prizes awarded 
by the BSRM are available at  
www.bsrm.org.uk.
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The impact of rehabilitation delay
What are the possible consequences of this 
delay for patients’ rehabilitation? The idea 
that timely initiation of rehabilitation affects 
longer-term outcomes has been validated in 
animal studies of post-stroke recovery (e.g. 
by Biernaskie and colleagues2), as well as in 
cohort studies of stroke patients that suggest 
a critical time window of ‘spontaneous neuro-
logical recovery’ in the early days to weeks after 
stroke (see for example the work of Langhorne 
and colleagues, 20118). Clearly, randomised 
controlled trials in this field are unachievable 
for ethical reasons, therefore the literature 
mostly relies upon retrospective comparisons 
to investigate this putative association. For 
example, a study by Salter and colleagues 
in 200615 conducted retrospective medical 
record reviews to examine the effects of early 
(i.e. within 30 days) versus delayed admission 
to rehabilitation after stroke, using FIM™20 
scores (Functional Independence Measure) to 
compare progress between groups.  The FIM™ 
is a well-validated measure of the degree of 
assistance required by a patient across a range 
of domains that are important for activities of 
daily living, and is commonly used to assess 
patients’ progress in rehabilitation. This study 
found that patients in the early admission 
group had higher FIM™ scores at admission 
and discharge, as well as shorter lengths of 
stay in the rehabilitation unit. Both groups 
made functional gains (as represented by 
change in FIM™ score) during their rehabili-
tation, but when the analysis was adjusted to 
take account of their higher FIM™ scores at 
the time of admission, it was apparent that the 
early admission group demonstrated greater 
gains. Both groups were similar in terms of 
age, gender, and side of lesion, though those 
in the delayed admission group were signifi-
cantly more likely to have experienced haem-
orrhagic stroke than ischaemic stroke (and 
it is not clear that the authors conducted 
any further analyses to check whether this 
group difference was independently associ-
ated with the FIM™ outcome measures). It 
should also be noted that no information was 
available to the researchers about the initial 
stroke severity or acute medical complications 
experienced by the patients (both of which 
could interact with the purported association 
between rehabilitation admission delay and 
rehabilitation outcome). Nevertheless, these 
findings have been supported in similar retro-
spective cohort studies such as those by Wang 
and colleagues17,18 and these studies appear to 
have been more careful to acknowledge and 
control for the myriad factors that contribute 
to delayed rehabilitation admission over and 
above logistical and capacity issues (such as 
characteristics of the stroke, the patient’s age, 
and the patient’s co-morbidities). 

This association has also been reported 
for other neurological patient groups, such 
as those with traumatic brain injury (TBI), 
though this body of work is not yet as substan-
tial as that for stroke. A retrospective study of 
paediatric cases of moderate and severe TBI 

(as defined by initial Glasgow Coma Scale 
score)16 found an association between delay in 
commencing rehabilitation and rehabilitation 
outcomes (measured using FIM™), which was 
significant for children with moderate TBI, 
though did not quite reach significance for 
severe TBI (reflecting the greater potential for 
rehabilitation and recovery in those whose 
initial injuries are less destructive). For adult 
patients with severe TBI, a Norwegian study1 
demonstrated better functional outcomes at 
twelve months (as measured by the Glasgow 
Outcome Scale Extended) for patients who 
were allocated to early intensive rehabilitation, 
compared to patients who followed a stan-
dard pathway to sub-acute inpatient rehabilita-
tion.  The latter study highlights an interesting 
question over what specific characteristics of 
early access to rehabilitation might be most 
important for generating a better rehabilitation 
outcome. In the study, early intensive rehabili-
tation was initiated in a dedicated suite of beds 
in the Intensive Care Unit (ICU), the ‘Early 
Rehabilitation Section of the ICU’ (ERSICU), as 
opposed to the traditional model of transferring 
neurological patients to a separate, specialised 
inpatient unit to commence rehabilitation 
(which is the model employed in most of the 
research into the inverse association between 
delay to rehabilitation admission and rehabili-
tation outcomes).

This implies that it may not be the admis-
sion to a specialist unit that is most critical for 
optimising functional recovery, but the early 
application of a multidisciplinary rehabili-
tation model at a sufficient level of inten-
sity, regardless of the actual environment in 
which this occurs (be it ICU, acute medical or 
surgical wards, or district general hospitals).   
Indeed, this is suggested as a reason why some 
studies have failed to identify an association 
between delay to rehabilitation admission and 
rehabilitation outcomes, such as the study by 
Gagnon and colleagues.6 In this retrospective 
review of stroke patients discharged from 
a Canadian specialised inpatient rehabili-
tation programme, the researchers did not 
find any significant difference in outcomes 
(as measured by FIM™) between groups of 
patients with a short (less than 20 days), 
moderate (20-40 days) or long (more than 
40 days) interval between their stroke onset 
and their rehabilitation admission. Groups 
were matched for age, gender and stroke 
severity (the latter characteristic is notably 
not controlled for in some of the studies that 
did find an association between delay and 
rehabilitation outcomes, such as that of Salter 
and colleagues15). The authors hypothesise 
that any negative effects of delayed admission 
to a rehabilitation unit were forestalled by the 
services offered within the acute care setting, 
where inpatient rehabilitation (here defined 
as physiotherapy, occupational therapy, and 
speech and language therapy) was rapidly 
initiated after initial stroke onset (usually 
within 72 hours). This is similar to the provi-
sions for acute care in the UK, where early 
rehabilitation is embedded in practice and 

supported by the relevant clinical guidelines 
(such as those for stroke5 and for rehabilitation 
after critical illness10). As yet there does not 
appear to have been any evaluation of the 
cost effectiveness of establishing rehabilitation 
in acute and critical care settings, nor of the 
ideal model for delivering this service, though 
a recent position paper19 from the European 
Union of Medical Specialists (Section of 
Physical & Rehabilitation Medicine) supports 
a model in which dedicated rehabilitation 
beds, under the supervision of a specialist in 
rehabilitation medicine, are provided within 
the acute care setting.  

Continuity of care
One of the advantages of such a model, which 
is particularly pertinent to the case of Patient 
L, is that it would establish a continuity of care 
for the patient within a dedicated rehabilita-
tion pathway, even while they remain in the 
acute hospital setting. Patient L was not cared 
for under the remit of an integrated stroke 
pathway, for reasons not explicitly provided 
in their patient record but possibly related 
to the fact that the initial management of 
their injury was neurosurgical. Consequently, 
they spent the remainder of their inpatient 
admission being transferred between different 
neurosurgical and trauma wards (instead 
of in a dedicated stroke unit), with corres-
ponding changes in the staff responsible for 
their early rehabilitation (from various disci-
plines including physiotherapy, occupational 
therapy, speech & language therapy and social 
work). In my visits during this period, they 
were often confused (with GCS of 14/15) and 
made frequent references to staff members 
who were not known on the current ward, as 
well as complaints about people who ‘said 
they would come back and never did.’ It is 
possible that their distress would have been 
lessened had they been cared for in a more 
consistent environment that took account of 
their cognitive and emotional needs. These 
are not uncommon issues after stroke: up to 
75% of patients suffer some form of cogni-
tive impairment, and mood disturbances are 
common, often presenting as depression or 
anxiety12. In the case of TBI, patients who 
remain in post-traumatic amnesia are often 
agitated or confused, and may be considered 
to be in a state resembling delirium13 and 
thus could benefit from strategies commonly 
used to care for delirious patients, such as 
the establishment of a quiet and consistent 
ward environment, and continuity of staff 
care where possible. It is feasible that distress 
caused by inadequate management of cogni-
tive and emotional states in the acute setting 
after neurological injury has some effect on 
the patient’s rehabilitation potential in the 
short and long term, but no relevant liter-
ature could be found that investigates this 
possibility. It would be interesting to examine 
whether any such effects might also interact 
with the demonstrated association between 
delayed admission to rehabilitation and even-
tual rehabilitation outcomes. .
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Conclusions
This essay has attempted to explore some of the issues arising from a prolonged 
stay in the acute hospital setting while waiting for a specialist neuro-rehabilitation 
unit bed. These issues were brought to life for me by patient L, who I was privil-
eged to follow as they made this transition after a five-week delay. In choosing to 
focus on the issues from the patient’s perspective, I have not given any consider-
ation to the implications of delayed admissions for healthcare service delivery, 
which might pose a rather different set of problems. For example, provision 
of intensive rehabilitation in the acute setting during the wait for a place in a 
specialist neuro-rehabilitation unit could lead to functional improvements by the 
time such a place becomes available, compared to the functional level at which 
the patient was assessed when they were accepted to the unit. If patients arrive 
for specialist rehabilitation with a higher level of functioning than the unit is 
intended to cater for, this has implications for the future planning and resourcing 
of rehabilitation units.4 

That said, there are some straightforward implications for healthcare services 
that follow from the above discussion of delayed access to rehabilitation and lack 
of continuity of care. Careful consideration needs to be given to the experience 
of patients who no longer require acute care but who do not yet have access to 
a place in a specialist inpatient rehabilitation unit. Integrated care pathways for 
stroke, incorporating dedicated stroke units, have helped to achieve a consistent 
rehabilitation focus for this patient group, but provision is less streamlined for 
patients with other neurological injuries (TBI in particular). A model that provides 
dedicated neuro-rehabilitation beds for such patients within the acute setting 
could help to avoid the situation like that of patient L, who did not appear to 
entirely ‘belong’ anywhere during their wait for a rehabilitation bed.
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PREVIEW: NEW for 2016
Neurorehabilitation in 
Movement Disorders 
Conference details: 6th October, 2016; London, UK.  
Preview by: Jessica Eden-Smith, Conference Organiser,  
Mark Allen Healthcare. 

MA Healthcare is delighted to invite you to our inaugural 
‘Neurorehabilitation in Movement Disorders’ conference. 

How will innovation and technology impact your move-
ment disorders practice and patients this year? In 2017? In 
the future? This ‘Neurorehabilitation in Movement Disorders’ 
conference will take a multi-disciplinary approach to these 
questions and present cutting edge research and clinical 
practice in an educational setting. 

With the ultimate goal of learning how best to improve 
outcomes and quality of life for patients with movement 
disorders, we will hear from leading experts in the field 
about a range of conditions. Professor John Rothwell will 
discuss advancements in non-invasive stimulation prac-
tices, including repetitive transcranial magnetic stimula-
tion, for a variety of movement disorders, while Professor 
Stephen Dunnett will give lessons into how cell therapy 
research can be translated into clinical practice. 

Recent research from the Mayo Clinic, USA reported a 
significant rise in the incidences of Parkinson’s disease and 
parkinsonism over the last 30 – 40 years. Alongside a NICE 
update due in 2017, now is the perfect time to find out about 
up to date work being carried out in the Parkinson’s clinic. 
We will hear Suma Surendranath of Parkinson’s UK detail a 
trial being carried out with wearable technology for people 
with Parkinson’s which will allow for symptom monitoring, 
management and personalised therapy. Professor Jonathan 
Marsden will provide models of good practice for the 
rehabilitation of balance and gait and Dr Martijn Beudel 
will be presenting how the brain-computer interface could 
feature in the Parkinson’s clinic in the near future. 

Breaking from the usual lecture format, the morning 
will feature a multi-disciplinary team panel discussion on 
functional movement disorders, led by Professor Mark 
Edwards and Glenn Nielsen. Attendees will have a chance 
to ask the experts questions as well as hear examples from 
real cases and methods of best practice being undertaken 
around the UK.  

Paediatric cases will also be covered by Dr Lindsay 
Pennington who will give an insight into addressing speech 
intelligibility in patients with cerebral palsy. All sessions 
will be complemented by our trade exhibition which will 
display adaptive and supportive equipment for children 
with movement disorders, wearable technology for the 
movement disorders clinic, and rehabilitation services 
UK-wide.  

We hope you will join us in October to share your experi-
ence, network with colleagues and to earn 6 CPD points. 

For more information and the  
conference programme, please visit  

www.mahealthcareevents.co.uk/neurorehabilitation2016. 
Join the conversation on Twitter at #neurorehab.  

To book your place, please call +44(0)20 7501 6762. 

Quote ACNR16 for a 15% discount
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The Festschrift of Peter Sandercock

Given that Edinburgh is world-famous 
for its festivals (there are 12 in total), 
some might have considered it brave 

of the organisers of the Festschrift Conference 
in honour of Peter Sandercock to refer to the 
day as “a festival of epidemiology, clinical 
trials and evidence based medicine”. Their 
confidence was justified however, as over 170 
people from around the world came together 
on the 15th April 2016 to celebrate Peter’s 
career, his achievements and his contribution 
to stroke research.

The day began with a look to the past, and 
a reminder that 30 years ago, when Peter 
began his research, knowledge of global 
stroke epidemiology was limited and there 
were no effective evidence-based treatments 
for stroke. Stefano Ricci spoke about Peter’s 
work with the Oxford Community Stroke 
Project (working as Charles Warlow’s first 
research fellow), and its influence on our 
understanding of the epidemiology of stroke 
as well as its role in introducing a practicable 
yet simple method of stroke classification. 
Bo Norrving discussed the changing global 
burden of stroke, and in particular how it is 
declining in high yet increasing in low income 
countries. Peter Langhorne colourfully likened 
the work of the Cochrane Stroke Group in 
looking through “long-dead clinical trials”, to 
haruspicy, the ancient practice of predicting 
the future by looking through the entrails of 
dead animals. On a more positive note, he 
went on to discuss the beneficial influence the 
group (for whom Peter served as coordinating 
editor for a decade), has had on stroke prac-
tice worldwide. Zhengming Chen completed 
the session by reflecting on IST-1 and CAST, 
the first mega-trials testing treatments for acute 
stroke, and how they revolutionised a field 
that was previously lacking in high quality 
evidence. 

The next session was entitled ‘from past to 
present’ focusing on aspects of current large 
scale trials in stroke and trauma in which 
Peter is involved.  Colin Baigent discussed 

Peter’s role as co-chief investigator of the 
IST-3 trial, which, with over 3000 patients, 
accounts for around half of the total avail-
able randomised evidence on the effect of 
thrombolysis in acute stroke. Next Ian Roberts 
spoke about the three CRASH trials in trauma 
and head injury, in which Peter has played a 
supporting role.  He made a nice point that 
while the ‘how to’ of designing trials is well 
understood,   the ‘how to’ of actually running 
these  large trials is a ‘craft’ which is passed 
from ‘master craftsman’ to ‘apprentice’. Martin 
Dennis spoke about the portfolio of trials he 
has run (Peter in a supporting role again) 
establishing the evidence behind interventions 
that may protect the rest of the body whilst 
the brain has time to recover after a stroke. 
Richard Lindley concluded the session with 
a talk on the nuances behind conducting 
stroke trials in low and middle income coun-
tries, and how interventions may need to 
be adapted to a given population based on 
affordability. Paradoxically, he also said, some 
low-cost interventions evaluated in low-in-
come countries may well find application in 
the developed world too!

The session after lunch was centred on the 
future of stroke research, and Joanna Wardlaw 
began by discussing the process of translating 
an interesting clinical observation, through 
basic science and into clinical trials, using 
small vessel disease as an exemplar. Prof 
Wardlaw identified the ‘Sandercock tool box’ 
– a list of tips to advancing medical knowledge 
using Peter’s pragmatic approach to science. 
Next up was Rustam Al-Shahi Salman who 
used the example of haemorrhagic stroke to 
discuss how randomised controlled trials need 
to be big, simple, and easy to do in order to 
be successful. He also explained the import-
ance of understanding the local population 
in conducting an international trial (even if 
that means camel riding in Mongolia). Gillian 
Mead discussed the potential role of fluoxetine 
in recovery after stroke, and how conducting 
several concurrent ‘sister’ trials can be a 

useful alternative to a single multi-national 
trial; in this case, the FOCUS (UK), EFFECTS 
(Scandinavia) and AFFINITY (Australia) trials. 
Will Whiteley completed the look into the 
future with a talk on the potential value of 
using ‘big data’ to improve stroke care, and the 
possibilities of incorporating machine-learning 
technology into medical research. 

In the final session of the day Shaun 
Treweek spoke about Trial Forge (www.trial-
forge.org), an initiative that intends to improve 
the evidence base behind the process of 
conducting trials and Jane Armitage discussed 
the need to train a new generation of experts 
in clinical trials, reinforcing the importance of 
apprenticeship in learning this trade. 

Appropriately, Peter gave the last lecture of 
the day. He spoke about the highs and lows of 
his career, in what he referred to as “36 years 
of team science”. His top tip for success? “You 
need to be steely in a nice way”.

There were recurrent themes over the 
course of the conference when speakers 
expressed their opinions of Peter and his 
approach towards his work and his colleagues. 
“Calm” and “diplomatic” were the two most 
frequently used adjectives throughout the 
day. Many cited his diplomacy as the crucial 
factor in holding these mega-trials together. 
Several speakers regarded Peter as a “master 
craftsman” in clinical trials. However, Craig 
Anderson, from Sydney, in a typically robust 
antipodean fashion, characterised Peter 
(with a twinkle in his eye as he said it) as a 
“tenacious bastard”. Much laughter ensued.  
The most evident aspect of the day was how 
Peter’s approach to research has influenced 
many stroke physicians, trialists and epidemi-
ologists. In all it was an enlightening, enjoyable 
day that covered the entire spectrum of stroke 
research whilst celebrating the role Peter has 
played during his illustrious 36-year career in 
the field. 

Congratulations and happy retirement to 
Prof Sandercock. Edinburgh can proudly add 
a 13th festival to its events of 2016.

Conference details: 15 April 2016, Edinburgh, Scotland. Report by: Tim Wilkinson, MBChB(hons), BMed Sci(hons), MSc MRCP(Edin), Clinical Research Fellow in 
Neurology, Centre for Clinical Brain Sciences, University of Edinburgh. Conflict of interest statement: The author declares that there are no conflicts of interest.

Prof Zhengming Chen (left) with Prof Peter Sandercock.
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ABN 2016
Conference details: 17-19 May, 2016, Brighton, UK. Report by: Tom Jenkins, Clinical Senior Lecturer and Consultant Neurologist, Sheffield Institute for Translational 
Neuroscience and Royal Hallamshire Hospital, Sheffield. Conflict of interest statement: The author declares that there are no conflicts of interest.

AAll the world’s a stage, and the stage for 
the 2016 ABN meeting was a sparkling 
spring morning in Brighton. Reflecting 

the shared meeting with the British Paediatric 
Neurology Association, the theme was the 
seven ages of man. Continuing the spirit of the 
meeting, this report will review some chosen 
highlights in seven stages, covering both clin-
ical and research sessions.

At first the infant, as Shakespeare wrote, 
although the opening session actually 
preceded even this stage, with a review of 
issues surrounding pre-conceptual counselling, 
an emerging area of importance for neurol-
ogists as genetic advances continue apace; 
Mary Porteous took us through this complex 
topic, describing the IVF techniques avail-
able and also the quite stringent criteria that 
patients must fulfill. A discussion of anticon-
vulsant management in pregnancy followed 
with John Paul Leach arguing that sometimes 
less is more, when considering monitoring 
drug levels and dose adjustments, in inimitable 
Glaswegian style. 

“From birth to the teens: the mewling, 
puking and whining years” must have been 
one of the more unusual lecture remits that 
Richard Bowman, Consultant Paediatric 
Ophthalmologist, has been given in his career 
but, together with Simon Hickman, Diego Kaski 
and Gordon Plant, it did not appear to faze 
him, as we were taken on a rapid tour of eye 
movement disorders, culminating in a smor-
gasbord of challenging spot diagnoses: look 
once, look twice and then look again was my 
slightly shameful take-home message from this 
important session on a difficult subject.

One of the more difficult ages of man is 
adolescence, as any parent of a teenager can 
attest, and more difficult again for adolescents 
with neurological disorders; this was acknow-
ledged in the session on transition clinics, 
which offered practical tips on optimising 
history taking, for example, by using the exam-
ination as an opportunity for private discussion 
with both teenagers and parents. Advice was 
given on setting up services based on what 
young people actually want: opportunities to 
talk to other young people in similar situa-
tions are valued and boredom is anathema, 
according to Ros Quinlivan’s studies. The neur-
ology of young adulthood session included 
a masterclass on avoiding misdiagnosis of 
cerebral palsy from Neil Wimalasundera; 
essentially, determine phenotype, determine 
aetiology, perform imaging and be alert if the 
ducks don’t line up, because there are treat-
able mimics. 

Another thorny issue in practice at any age 
is CNS vasculitis, covered in a research pres-
entation in the diagnostics session: unhelpfully, 
it appears that angiography results and brain 

biopsy contradict each other more often even 
than should occur by chance, rather like an 
angry toddler. In the absence of a clear gold 
standard test, as ever in neurology, the clinical 
picture must remain king. 

Service organisation was addressed in a 
report from the Queen Square neuromuscular 
group in which a new clinic to streamline intra-
venous immunoglobulin delivery was shown 
to save thousands of pounds. I thought I might 
use this session to prove to our managers why 
attending the ABN represents good value for 
money. More food for thought in the cases 
session, a Sacksian collection of phantom limbs 
in Guillain-Barre, both PML and a germinoma 
mimicking neurosarcoidosis, tau imaging in 
frontotemporal dementia, hepatitis E  related 
brachial neuritis and, finally, a voltage-gated 
potassium channel antibody-mediated spinal 
neuronitis resulting in head drop, spinal 
myoclonus and camptocormia. Of course, I 
may be a little biased but clinical neurology 
is surely the most fascinating of all medical 
specialties.

Professor Alistair Compston must think so, 
having devoted his life so successfully towards 
its forward progress. His ABN medallist lecture 
“A tale of three cities” took us on a journey 
through his extraordinary career, covering his 
achievements in advancing the field of MS 
genetics, the development of alemtuzumab 
therapy and more. The focus throughout his 
presentation was of the friends he made along 
the way and his self deprecating insistence 
that he had really only performed two rather 
lengthy experiments each lasting about 20 
years. This however did not appear to convince 
the audience, judging by the prolonged and 

warm standing ovation he received. From 
other giants in their field, Ingrid Scheffer’s 
Gordon Holmes lecture described the 
cumulative results of 20 years of productive 
research in epilepsy genetics and explained 
how results are now starting to lead to the 
elusive goal of personalised medicine. The 
Practical Neurology lecture, given by David 
Pencheon, warned of ecological Armageddon, 
had members of the audience checking their 
carbon footprints in real time, and made me 
walk to the station, instead of taking a taxi, at 
the end of the conference.

And so into old age, a second childishness 
followed by mere oblivion, as Shakespeare 
rather depressingly put it. Aspects of the neuro-
biology of ageing were considered. Jonathan 
Schott described Macdonald Critchley’s astute 
clinical observations in the elderly from the 
last century and still used today, for example, 
the importance of not over-interpreting absent 
ankle jerks and loss of distal vibration sensa-
tion in this group. He showed how many of 
the original observations have subsequently 
been revalidated by modern studies. Carol 
Brayne reported interesting and surprisingly 
positive news for ageing males worrying about 
dementia (your correspondent was particularly 
attentive here), and Paul Ince described the 
results of brain bank studies, from which inter-
esting discrepancies between the presence of 
Alzheimer pathology and the clinical picture 
have emerged. As the conference entered its 
7th age, the final session contrasted differing 
approaches to the same presenting symptom 
from opposite ends of the age spectrum. First, 
Hugh Markus took us through management of 
young stroke in the context of carotid arterial 
dissection post-CADISS (antiplatelets as good 
as anticoagulants and a reassuringly low recur-
rence risk). Examples of diagnosis of muscle 
weakness from Mark Roberts and James Miller 
followed, due to Anoctamin-5 limb girdle and 
myotonic dystrophy. Finally, the tricky disen-
tanglement of ataxia, especially in children, 
was tackled by Peter Baxter and Mark Wardle 
and included pertinent comments on the diag-
nostic problems posed by normal levels of 
clumsiness in 4 year-olds.

So, a varied and fascinating conference, with 
the usual mix of useful and practical pointers 
from national and international experts, special 
interest groups, up-to-date research develop-
ments and a chance to catch up with neurolo-
gist friends from posts and PhD years gone by. 
A chance too, perhaps, to reflect on the passing 
of time, its influences on our patients and the 
diseases that afflict them, and on ourselves. 
And, as we shift into the lean and slippered 
pantaloon and bid farewell to Brighton, we 
look forward to the next age of the ABN in 
Liverpool.

Professor Alistair Compston
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The 20th International Parkinson’s Disease and Movement 
Disorders Society Meeting
Conference details: 19-23 June, Berlin, Germany. Report by: Tom Foltynie and James Gratwicke Conflict of interest statement: The authors declare that there are no 
conflicts of interest.

So, this excellent meeting was back during 
those halcyon days (Pre-Brexit) when 
plans for new UK-European science 

collaborations were still an exciting, cross 
disciplinary, potential reality and England foot-
ball fans were contentedly in the “phase of 
optimism”, with every expectation of Euro2016 
being their year...it all seems like such a long 
time ago. The MDS meeting, in contrast was an 
unarguable success.

Personalised Medicine
The most recurring theme throughout the 
week (plenary lectures by Susan Fox then 
Rejko Kruger) was the subject of Personalised 
Medicine in Parkinson’s disease (PD). So many 
trials of neuro-protection have failed – CoQ10, 
Creatine, Minocycline, Pioglitazone – perhaps 
at least in part because we simply lump all PD 
patients together when recruiting.

A wealth of examples of the variability of PD 
were presented to underline the point;
1. COMT genetic variation predicts response 

to Entacapone,
2. Rasagiline response varies according to 

dopamine D2 receptor variants,
3. GBA mutation carriers have higher risk for 

dementia,
4. Alpha synuclein polymorphisms have rela-

tionship with cognitive impairment,
5. Protective effects of caffeine may depend 

on GRIN2A allelic status,
6. Positive outcomes from DBS relate to 

reduced alpha synuclein expression...
...and perhaps the most robust is the develop-
ment of a cumulative genetic risk score – Using 
a panel of 19 Single nucleotide polymorph-
isms, it appears possible to accurately predict 
time to progression to Hoehn & Yahr stage 3 
(Mike Nalls et al...)

All of this emphasises our need to focus 
on which aspect of PD pathophysiology is 
being targeted by any specific symptomatic, 
or disease modifying approach to have any 
hope of writing sensible inclusion criteria and 
defining appropriate outcome measures when 
designing trials.

The most clear demonstration of person-
alised/precision medicine is the use of gene 
silencing, now a real possibility. Small inter-
fering RNAs, zinc finger protein repressors 
and anti-sense oligonucleotides (very nicely 
reviewed by Pedro Gonzalez – Alegre) can 
target genetic mutations leading to a toxic 
gain of function and such approaches are 
now a reality and are in clinical trials in 
Huntington’s disease (led by Sarah Tabrizi). 
Encouraging outcomes can be expected to 
lead to this approach being adopted in other 
single gene disorders like DYT1 dystonia or 

the Spinocerebellar ataxias. If we can get the 
dose right, perhaps it might even be conceiv-
able that targeted silencing of alpha synuclein 
expression might become a possibility for PD.

Other ways of tailoring approaches to 
PD genetic subtypes were also presented. 
Although there are concerns that the current 
raft of LRRK2 inhibitors may lead to excessive 
lung toxicity, there still remains hope that this 
precision medicine approach might ultimately 
reach the clinic as a potential solution to PD 
patients with the LRRK2 G2019S mutation. And 
at the risk of Coenzyme Q10 fatigue, there was 
recurrent mention of the use of this agent and/
or Vitamin K2 specifically for use in patients 
with mitochondrial forms of PD i.e. arising as 
a result of parkin/Pink1 types. Indeed, Patrik 
Verstreken/Melissa Vos have shown improve-
ment in mitochondrial complex 1 function 
in fruit flies with Pink1 mutations which 
(Christine Klein  tells me) has already led to 
plans of a formal randomised trial of CoQ10 in 
this subgroup of patients.

In other “parkin” news, Dr Koentjoro presented 
a fascinating story of a young PD patient with 
parkin mutations whose mother turned out to 
be homozygous for parkin mutations (and had 
no active parkin detectable in skin fibroblasts) 
but yet had almost zero signs of parkinsonism. 
It turned out that she had preserved mitophagy 
as a result of an “alternative mitophagy protein” 
which can be manipulated by viral vectors or 
even protein inducers….

While still with relevance to the mito-

chondrial PD subgroup, fibroblasts from DJ1 
patients seemingly have loss of mitochondrial 
dynamics as a result of absence of the DJ1 
protein due to mis-splicing of RNA. Very neat 
creation of a new U1 splicing small nuclear 
RNA restores the splicing machinery and can 
enable functional DJ1 protein to be translated.

Pathway convergence
In contrast however, it was also clear from 
one of The Controversy sessions that we’re 
not all (particularly Eduardo Tolosa) in agree-
ment that Movement disorders treatment 
approaches are (as yet) in any way dependent 
on genetic results. 

Indeed while we may need to look at 
PD subgroups for some approaches towards 
disease modification, other approaches may 
have a broader reach. These include direct 
targeting of alpha synuclein e.g. the vaccin-
ation trials being set up by Affiris, Prothena, 
Biogen which, if successful, should have 
relevance for a far larger pool of PD patients. In 
this field, Jeff Kordower is developing the use of 
“intrabodies” (antibody fragments engineered 
to target intracellular alpha synuclein) which 
apparently have been shown to have positive 
behavioural effects in rodents. Furthermore 
we may yet have additional “convergence” 
along the lines of  Oliver Bandmann’s work 
on parkin fibroblasts that confirmed a role 
for Ursodeoxycholic acid (UDCA) to combat 
mitochondrial dysfunction yet seemingly this 
same compound also helps neuronal dysfunc-
tion of LRRK2 origin, i.e. is precise and yet 
broad..?

Analagous with this, Ole Isacson and others 
have previously shown that GCase levels (the 
enzyme associated with Gaucher’s disease 
and Glucocerebrosidase (GBA) related PD) 
fall in the Substantia nigra during ageing even 
in sporadic (non-GBA) PD patients. Targeting 
single gene disorders may therefore lead to 
therapies for many other individuals aside 
from those with a specific gene mutation. 
Indeed, gene therapy delivery of GCase can 
seemingly rescue alpha synuclein pathology 
in a wide range of animal models. 

In further contrast to the emphasis on patient 
“subgrouping”, James Surmeier explained that 
the pattern of PD neurodegeneration occurs 
according to the brain connectome albeit 
with some synaptic partners being resistant to 
spread, and other cells degenerating even in 
the absence of Lewy pathology. His work has 
shown that some aspects of neuronal vulner-
ability depend on calcium dependent pace-
making activity. So why do we have this energy 
sapping system? This is supposed to have 
advantageous activity on mitochondrial energy 

Susan Fox (MDS Secretary Elect) posing in front of the 
conference centre.
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production to help us continue to move in 
emergency circumstances (such as lion attacks 
– his example), however “This design comes 
at a cost” with mitochondrial and proteostatic 
dysfunction ultimately arising in the context 
of  a large energy demanding axonal arbor. 
We will find out in a year or two whether this 
vulnerability can in fact be reversed by his trial 
of the calcium antagonist isradipine…

Another approach that was presented is to 
search for medications associated with slower 
disease progression in the data from previous 
cohort studies/trials. This has identified that 
amitriptyline (of all neurological cliches!) was 
associated with prolongation of time from 
diagnosis before needing dopaminergic treat-
ment. This unexpected finding gains some 
support by observations that amitriptyline has 
been shown to bind to alpha synuclein in 
culture, and retrograde transport of preformed 
fibrils of alpha synuclein is markedly dimin-
ished with the related drug, nortriptyline.

Alongside this, the problem that unites 
most PD patients is the core dopaminergic 
loss that characterises the disease. Stephane 
Palfi presented his data on Prosavin (a gene 
therapy construct containing all the genes 
necessary for the biosynthesis of dopamine), 
and described the current plans for further 
work using a more potent vector developed by 
Oxford Biomedica, due to start recruitment in 
France and UK this year.

Other PD stuff
In more immediate, clinically relevant news;
Eduardo Tolosa also discussed prodromal PD, 
highlighting that 91% of REM sleep behavior 
disorder (RBD) patients convert to PD by 14 
years, and that submandibular gland biopsies 
from RBD patients contain alpha synuclein 
pathology (in 8/9 patients compared to 0/26 
controls). Murat Emre also highlighted the 
relevance of RBD to the later development of 
Dementia with Lewy Bodies (DLB). Among 
174 RBD patients followed up for 10 years- 90% 
developed a neurodegenerative synucleinop-
athy (DLB, PD or MSA). Murat also described 
how CSF measurement of A-beta42 may help 
distinguish DLB from AD and it seems quite 
reproducible that low levels of CSF A-beta42 
predicts rate of cognitive decline not only in 
AD but also even in the Lewy body dementias. 

There are also some new PD drugs avail-
able. Angelo Antonini reviewed the additional 
beneficial effects of the newly launched drugs 
Safinamide and Opicapone, both of which can 
improve motor OFF time by 30-60 minutes and 
launched in the UK in 2016. He described the 
additional potential for the future use of the 
Adenosine receptor antagonist Tozadenant, 
and the pros and cons of Rytary (the bead 
formulation of L-dopa allowing for extended 
release), which include the need to signifi-
cantly increase the daily dose of L-dopa to 
achieve the same plasma levels. There is also 
new data on the Accordion pill (constructed 
from multiple layers of L-dopa) which grad-
ually releases in the stomach for up to 12 
hours. A poster presentation of the Neuroderm 

(subcutaneous L-dopa) data also suggests clin-
ically relevant reduction in OFF time alongside 
reduction in L-dopa induced dyskinesias.

The prospects for cell repair in PD have 
had mixed news; strengthened by recent post 
mortem evidence from a patient who died 
24 years after transplant confirming extensive 
reinnervation but, as in previous patients, with 
the existence of alpha synuclein pathology 
within the graft. And in the 18 year follow up 
data from patients transplanted in the Freed 
trial, now with a disease duration of 28-36 
years, 5/40 are still alive, 4/5 have had DBS, 2/5 
are on very low meds, 2 are living independ-
ently and DATScan imaging in 3 shows survival 
of tissue. However graft induced dyskinesias 
are present in 2/3, and these individuals still 
accrue non-motor symptoms consistent with 
the progression of disease. The evidence 
of trans-synaptic spread of alpha synuclein 
grows, with recent data from Patrik Brundin’s 
work showing that preformed fibrils of alpha 
synuclein injected into the olfactory bulb 
spreads across multiple synapses over 12 
months even in wild type animals.

So what else?
In an excellent lecture by Katie Lunnon we 
were taught about EWAS – epigenome wide 
association studies. Epigenetics is all about 
tissue specific gene silencing – enabling neces-
sary differential gene expression in brain, heart 
etc, requiring DNA methylation that occurs 
based on the intact presence of >450k methyla-
tion sites across the genome. In an EWAS using 
post mortem entorhinal cortex from Alzheimer 
brains, the top locus for association was ANK1, 
alongside a strong correlation between an 
increase in methylation and disease severity that 
is consistently reproducible. Our “Movement 
disorder” priority of course, is to reproduce this 
type of work using nigra/ striatum from brains 
of PD patients- and while there were posters on 
EWAS in peripheral blood from PD patients, I 
was pleased to hear from colleagues that the 
post mortem region-specific work is indeed 
underway in the UK.

The huge range of videos shown at this 
meeting are always an excellent clinical aid for 

those seeing a variety of movement disorder 
patients. We saw several videos of patients 
with: whispering dysphonia (so no excuses 
for forgetting that this is due to TUBB4 muta-
tions); a lady with spasmodic dysphonia, torti-
collis, and jerky hand movements, the clue 
to the diagnosis was the presence of multiple 
lipomas frequently seen in MERRF; and if you 
see someone with ataxia, dystonia or parkin-
sonism with bulging eyes, might be worth 
testing for SCA3.

And if you like collecting genes, Rab39b is 
yet another cause of (X-linked) dominant, but 
otherwise typical dopa responsive PD. It is a 
regulator of vesicular trafficking and leads to 
alpha synuclein toxicity in yeast. 

Grand Rounds
These were great – all the experts performed 
very well, and the diagnoses were all very 
get-able if you were on the ball. 
1.  Young onset jerky movements plus postural 

tremor, father was an alcoholic – all the 
information you need! Myoclonus Dystonia

2. Young onset dystonia parkinsonism in 
several members of same generation. 
Presenting with odd dystonic gait. Possible 
parental consanguinity. Homozygous Pink1 
mutation.

3. Rapid onset speech disturbance, and 
inability to walk. Jaw dystonia (Sardonic 
smile), swallowing difficulty, Clear parkin-
sonism on examination. (Dan Healy diag-
nosed Rapid onset dystonia parkinsonism 
due to ATP1A3 mutation just by seeing his 
facial expression as he came on stage...)

4.  Childhood onset ataxia and speech 
problem followed by dyskinetic type move-
ments – lower facial movements, dystonic 
gait. We debated ADCY5 but this time I 
won – Ataxia telangiectasia. NB – If you 
suspect Ataxia Telangiectasia, do not do 
any X-rays! – This disease is characterised 
by DNA fragility therefore the patients are 
very sensitive to radiation!

5.  Severe dystonic head tremor in young man, 
dystonic speech and some balance  issues, 
little intention tremor and slow horizontal 
saccades – otherwise pretty normal exam-
ination. Family History of tremor, ataxia but 
also MND – Spinocerebellar ataxia type 2 
(with 42 CAG repeats).

Video Olympics
James Gratwicke went to the Video sessions 
and scrupulously recorded the descriptions 
and diagnoses while I had to attend another 
meeting. General feedback was that these 
were good but perhaps too many videos 
crammed into one session. (Our own Huw 
Morris performed admirably as a panel expert).
1. A young woman with neck stiffness, loss 

of dexterity, slow finger taps and tongue 
movements, with hypomimia and poor R 
arm swing. She had some improvement in 
symptoms with Ldopa. MRI, Datscan, and 
PET imaging were all normal. Anti-GAD 
titre was > 50,000. In this lady there was no 
evidence of underlying malignancy and 
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she had some improvement with IVIG.
2. A 60 year old male with subacute short 

term memory impairment and agita-
tion and a background of 20 yrs focal 
epilepsy controlled on carbamazepine. 
He had a recent increase in seizures, and 
unexplained collapses. Chronic smoker. 
He had exaggerated round the houses 
vertical eye movements, a cerebellar 
syndrome, slow downward saccades. 
His MRI showed cerebellar atrophy. Anti-
Ma2 Antibodies were positive and were 
causing an encephalitis in association with 
Hodgkins lymphoma.

3. A 65 year old male, with 10 year history 
of gait dysfunction, bilateral hearing loss, 
dropping objects for most recent 7 years. 
He had a vertical supranuclear gaze palsy, 
and round the houses eye movements, 
and myoclonic jerks. He was confirmed to 
have Niemann Pick type C.

4. A 19 year old male, with episodic involun-
tary movements for 1 yr, occurring 10-100x 
/day lasting 30s-5min. His EEG was normal, 
bloods and metabolic profile were normal 
but he had a low Parathyroid hormone.

5. A 14 year old female with 3/12 history of 
Bipolar disorder found unconscious. A 
few days later had onset of axial tremor 
of neck. Her lithium levels were normal 
on admission. Temperature 39 degrees, 
WCC 27,000. MRI revealed a swollen cere-
bellum. CT showed no evidence of solid 
tumours. NMDA-Receptor antibodies were 
negative. Repeat Lithium levels were very 
high. She was plasma exchanged and 
improved except the axial head tremor. 
This was “SILENT” (syndrome of irrevers-
ible lithium induced toxicity).

 6. An 8 year old with severe developmental 
delay who had stopped clonazepam and 
then developed sudden onset involuntary 
movements. The MRI showed a hypoplastic 
cerebellum, with dilatation of the ventricles. 
= pontocerebellar atrophy type 2.

7. This 61 year old male had slowly progres-
sive writing difficulty and abnormal move-
ments in his right hand. Shaking of the 
hand had begun as a child. In his 20s, 
it worsened and interfered with ADLs. 
Alcohol helped. It gradually worsened 
over 15 years. No FH. Genetic testing 
revealed XYY Jacob’s Syndrome. Males 
with this condition are tall (in contrast 
Kleinfelter’s XXY are short), postural and 
kinetic tremor can occur in both. 

8. A 28 year old female with tremor who 
had iron deficiency. Many of her family 
members had the same condition. Her 
parents were consanguineous. She had 
bilateral postural and intention tremor and 
a cerebellar syndrome with axial tremor of 
neck. Vitamin E deficiency.

9. A 43 year old female, with an unremark-
able past medical history, then a 3 year 
gradually progressive illness featuring dizzi-
ness, dysarthria, unsteadiness and cogni-
tive deterioration. There was a dominant 
family history of similar symptoms. She 
had upbeat nystagmus, a bilateral cere-

bellar syndrome. The MRI was normal and 
CSF was negative for protein 14-3-3. After 7 
months she had much worse ataxia. This 
autosomal dominant cerebellar syndrome 
was a genetic prion disorder due to PRNP 
mutation, Gerstmann-Straussler-Scheinker 
syndrome. 

10. An 8 yr old with recent onset symmet-
rical choreiform movements. Hypotonic. 
Treated with tetrabenazine, then one year 
later developed a generalised mobile 
dystonia. Treated successfully with 
trihexyphenidyl. Positive for a GNA01 de 
novo mutation. 2 paediatric cases have 
responded to DBS.

11. A 72 year old male, with no past medical 
history. He had slowly progressive gait 
difficulties. After developing a Left C8 
radiculopathy, he had C3-T1 laminect-
omies and cervical spinal fusion. 2/12 
later he had neuropathic pain in the C4/5 
dermatomes in arms, severe when sitting 
or standing, mild on lying i.e. postural 
symptoms. Then he developed involun-
tary movements of head, neck, shoulders 
and upper back. EMG showed grouped 
rhythmic ndischarged in C5-innrevated 
muscles on standing only (not lying), 
and c-spine x-rays showed a misaligned 
anterior plate at C4/5.

12. A 32 year old female with abnormal neck 
and arm movements persisting for one 
year after implantation of a Vagal nerve 
stimulator. When she turned her neck to 
the left, her left arm rose involuntarily. This 
was due to an aberrantly placed VNS lead.

13. A 62 year old female with a previous left 
middle cerebral artery stroke. Afterwards 
she developed brief episodes of painful 
abdominal repetitive contraction on the 
right side. Epilepsia partialis continua 
causing belly dancing on video.

14. A 78 year old with AF who was warfarinised 
then developed subacute onset of new 
R arm weakness, dysphasia, dysarthria, 
blepharospasm, and facial grimacing. His 
CT brain was normal. Bloods were normal. 
Ultimately diagnosed with Tetanus.

15. A 57 year old male, with past history of 
depression and gout. He developed tran-
sient diplopia. An MRI brain was normal, 
CSF was normal but, 4/12 later he had 
a subacute dementia, supranuclear gaze 
palsy, slow bilateral myoclonic move-
ments in all four limbs. The EMG showed 
a myoarrythmia. The diagnosis was CNS 
Whipples disease (NB did not have the 
classical oculomasticatory myoarrythmia).

A tribute
On a more somber note, one of the plenary 
sessions was devoted to the memory of one of 
the most highly regarded movement disorder 
neurologists (and “mensch”) Eldad Melamed, 
who died in 2015 and was prefaced by a very 
moving tribute by his friend Jeff Kordower.

The MDS meeting goes from strength to 
strength with evenly balanced clinical fascin-
ation and basic science discovery. Next year 
will be in Vancouver – see you there!

To list your event in this diary email Rachael@
acnr.co.uk by 6th Sept, 2016

September
Parkinson’s Foundation MasterClass 
7-8 September, 2016; Sheffield, UK. T. 0845 338 1726, @TheNeuroAcademy, 
E. info@neurologyacademy.org, www.neurologyacademy.org

Royal College Psychiatrists Faculty of Neuropsychiatry 
Conference 
15-16 September, 2016; London, UK. T. Virali Shah on 020 3701 2622,  
www.rcpsych.ac.uk, E. virali.shah@rcpsych.ac.uk

ILAE British Chapter Specialist Registrar Epilepsy Teaching 
Weekend 
23-24 September, 2017; Oxford, UK. E. members@ilaebritish.org.uk

Multiple Sclerosis MasterClass 
26-27 September, 2016; Sheffield, UK. T. 0845 338 1726, @TheNeuroAcademy, 
E. info@neurologyacademy.org, www.neurologyacademy.org

Hot Topics on The Management of Children with Complex 
Needs Symposium 
29 September, 2016; London, UK. 
www.nutricia.co.uk/events/children_with_complex_needs/

OCTOBER
38th Clinical Neurology Course 
3-4 October, 2016; Edinburgh, UK. E. judi.clarke@ed.ac.uk 

ILAE Irish/British Chapter Annual Scientific Meeting 
5-7 October, 2016; Dublin, Ireland. www.ilae-ukconf.org.uk

Neurorehabilitation in Movement Disorders 
6 October, 2016; London, UK. T. 020 7501 6762, 
www.mahealthcareevents.co.uk/neurorehabilitaiton2016 

11th International Congress on Non-Motor Dysfunctions in 
PD and Related Disorders 
6-9 October, 2016; Ljubljana, Slovenia. www.nmdpd2016.kenes.com

Padovan® Therapy in UK: Neuro Functional 
Re-Organisation 
MODULE I (4 days): Sensorimotor Development 
11-14 October, 2016; Brighton, UK. E. info.uk.nfrpadovan@gmail.com 

Hughlings Jackson lecture by Professor Alastair Compston 
and President’s inaugural address - Evening meeting 
27 October 2016; RSM, London, UK. www.rsm.ac.uk/events/CNH01

NOVEMBER
Sleep Summit 2016 
22-24 November, 2016; London, UK. T. 020 7183 82 31 
www.sleepsummit2016.com, E. sales@euroscicon.com  

24th Annual Meeting of the European Charcot Foundation 
24-26 November, 2016; Baveno, Milan, Italy. www.charcot-ms.org

The ILAE 2016 Concise Clinical Epilepsy Course for Junior 
Doctors 
24 November, 2016; London, UK. http://ilaebritish.org.uk/events/
concise-clinical-epilepsy-course-junior-doctors 

DECEMBER
The brain series: Memory and the brain - Evening meeting 
1 December, 2016; RSM, London, UK. www.rsm.ac.uk/events/CNH02

BNPA Neurology & Psychiatry SpRs Teaching Weekend 
The Essentials of Neuropsychiatry 
9, 10, 11 December, 2016; Oxford, UK. T. 0560 348 3951, 
E. admin@bnpa.org.uk or jashmenall@yahoo.com 

2017

JANUARY
15th Annual Kings Neuromuscular Disease Symposium 
27 January, 2017; London, UK. www.kcl.ac.uk/ioppn/news/
events/2017/15th-Neuromuscular-Symposium.aspx 
E. samantha.smith@kcl.ac.uk

Neurology and neurosurgery - on the wards and on take 
30 January; 2017; RSM, London, UK. www.rsm.ac.uk/events/CNH03

FEBRUARY
Edinburgh Stroke Winter School 
20-22 February, 2017; Edinburgh, UK. http://bit.ly/1USueTl

2018

FEBRUARY
10th World Congress for NeuroRehabilitation 
WCNR2018 
7-10 February 2018; Mumbai, India 
E: traceymole@wfnr.co.uk, www.wcnr2018.com
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The European Committee for Treatment 
and Research in Multiple Sclerosis 
(ECTRIMS) meeting is, for the first time, 

being held in London (14-17 September 2016). 
It falls during a period of rapid and exciting 
change in the management of MS, and so for 
clinicians and researchers alike this should 
prove to be a useful opportunity to update. 
As in previous years, the meeting opens with 
a series of core teaching sessions, followed by 
a scientific programme that develops focused 
themes with a mix of invited reviews and 
related abstracts, and sessions that explore 
rapidly evolving or controversial areas. Several 
themes run though this year’s meeting, but two 
that seem particularly topical are precision 
(personalised) medicine, which will be the 
subject of the ECTRIMS lecture to be given 
by Xavier Montalban, and progressive MS, 
now the focus of an international research 
effort through the Progressive MS Alliance  
(www.progressivemsalliance.org).

Precision medicine, the tailoring of manage-
ment to individual rather than groups of 
patients, is not a new concept. It has been the 
goal of not to medicine for centuries, but in 
an era of large scale studies and trials it has 
perhaps been overlooked, particularly when 
there are few treatment options to choose from. 
However, with increasing range of medica-
tions that prevent MS relapses there is greater 
potential to choose. To date treatments have 
been initiated based on past disease activity, 
principally relapses. However, there is growing 
interest in biomarkers that will not only more 
rapidly assess efficacy than is currently possible 
with clinical measures, but will also predict MS 
disease activity and likely responses to treat-
ments. Two teaching courses will cover genetic 
factors and biomarkers relevant to precision 
medicine in MS, “Advanced MS genetics and 
immunology” and “Examination of blood 
and CSF in clinical practice”. Patient-specific 
treatment choices will be considered during 
the “Disease modifying treatments” teaching 
course, and in the scientific programme a Hot 
Topic session will explore the early treatment 
of active relapsing remitting MS. The likely mid 
and long term course of individual people with 

MS is difficult to predict, especially early on, 
and treatment decisions are based on relatively 
short term goals. Parallel Session 8 will consider 
long-term outcomes following a clinically 
isolated syndrome, including recent insights 
from imaging. Predicting treatment responses 
will be reviewed in two sessions: Teaching 
Course 13 “MRI as [a] predictor of treatment 
response” and Hot Topic 7 “CSF biomarkers can 
predict the course of MS and response to treat-
ment”. Balanced against the possible benefits 
of treatments, we also need to recall potential 
side effects. The association between the risk 
of progressive multifocal leucoencephalopathy 
(PML) and treatment with natalizumab is well 
established, but there is growing evidence to 
suggest that other treatments may also be asso-
ciated with PML, and so Hot Topic session 4 
“Biomarkers associated with the development 
of PML” will be of particular interest.

In the face of growing success in suppressing 
MS relapses, the contrast with treatment options 
for progressive MS has become increasingly 
stark. For patients, progressive MS has signifi-
cant implications. The withdrawal of medica-
tions to suppress relapses, without the intro-
duction of others to slow or prevent progres-
sion, may be seen very negatively. However, 
with recent positive trial results (simvastatin in 
secondary progressive MS and ocrelizumab in 
primary progressive), we are now seeing that 
progression may be slowed in some people 
with MS. Given that the majority of people with 
MS eventually develop progression, as with the 
introduction of highly active drugs for relaps-
ing-remitting MS, when effective treatments 
for progressive MS become available, they are 
likely to equally substantially change MS clin-
ical practice. Neurodegeneration is thought 
to be responsible for a significant proportion 
of the irreversible progressive disability in MS, 
and there are three sessions looking at the 
mechanisms underlying this and strategies to 
prevent it. Neuroprotection in the context of 
an acute inflammatory lesion will be reviewed 
in Parallel Session 2, while Parallel Session 6 
will look at methods to assess neurodegenera-
tion in life, and the role mitochondrial deficits 
play in neurodegeneration will be considered 

in Parallel Session 7 “Mitochondrial dysfunc-
tion and energy deficits mediating neurode-
generation in MS”.

This year ECTRIMS meeting will be held 
in conjunction with the Rehabilitation in 
Multiple Sclerosis (RIMS) meeting. Parallel 
sessions will focus on novel multidisciplinary 
rehabilitation strategies (RIMS Parallel 
Session 1) and the neurobiological basis for 
brain plasticity that might be influenced by 
physical and cognitive rehabilitation in MS 
(RIMS Parallel Session 3). Symptomatic treat-
ments are essential to improve the quality 
of life of people living with MS, and will be 
discussed in RIMS Parallel Session 2 and 
ECTRIMS Parallel Session 5, and also in a 
practical teaching course covering bladder 
dysfunction, spasticity and mood disorders 
(Teaching Course 7). In the last few years 
there has been increasing recognition of 
the importance of medical co-morbidities 
in people with MS. Parallel Session 10 will 
focus on vascular and non-vascular co-mor-
bidities and how they may influence long-
term outcomes in MS. Teaching Course 4 
will explore the recent concept of “MS Brain 
Health” considering lifestyle issues such as 
cigarette smoking, obesity and physical inact-
ivity that may have a detrimental effect on 
neurological outcomes in people with MS. 
With presentations from leaders of other 
Treatment and Research in Multiple Sclerosis 
organisations, Parallel Session 1 will discuss 
challenges for MS care and research in 
several regions around the world.  

While the programme comprehensively 
covers MS clinical practice and research, 
it is not limited to this, and a substantial 
part is devoted to diseases that can clinically 
overlap with MS, such as neuromyelitis optica 
(Teaching Course 11 “Differential diagnoses”, 
Teaching Course 12 “Neuromyelitis optica 
spectrum disorders”, Parallel Session 3 “NMO 
update”). The Late Breaking News session 
may also throw up some interesting parting 
surprises: At the 2015 meeting the first trial to 
demonstrate a beneficial treatment effect in 
primary progressive MS (ocrelizumab) was 
presented.

PREVIEW: ECTRIMS 2016

Declan Chard 1 Wallace Brownlee 1 Karen Chung 1 David Miller 1,2

1  NMR Research Unit, Queen Square Multiple Sclerosis Centre, University College London 
(UCL) 
2  National Institute for Health Research (NIHR) University College London Hospitals 
(UCLH) Biomedical Research Centre, UK.
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Encephalitis Society 2016 Medical Essay and Travel 
Bursary competitions
The Encephalitis Society is seeking entries 
for its 2016 Medical Essay and Travel 
Bursary competitions.

The competition is a big part of its 
work to raise awareness and under-
standing of the condition, an inflamma-
tion of the brain, early in the careers of budding 
doctors, researchers and other clinical profes-
sionals.

Winners will be awarded £500 with an addi-
tional £250 for the runner-up in the Medical 
Student Essay Prize.

They will also be invited to meet leading 
professionals in the study of encephalitis and 
present their submissions at The Society’s 

professional panel seminar in December, 2017.
For more information, visit  
www.encephalitis.info/awards

Cardiff University employs Siemens MRI to unravel the 
mysteries of the human brain
Her Majesty the Queen has offi-
cially opened the Cardiff University 
Brain Research Imaging Centre 
(CUBRIC), a unique neuroimaging 
research hub. The facility will seek 
to provide unprecedented insights 
into the causes of neurological 
and psychiatric conditions such 
as dementia, schizophrenia and multiple sclerosis. 
Four MRI systems from Siemens Healthineers will 
aid research by providing insights into the structure, 
function and chemical composition of living brain 
tissue, in turn helping to develop better neurology and 
psychiatric treatments. The research set to take place 
in CUBRIC will use cutting-edge methods that involve 
imaging and cognitive techniques. These will then be 
applied to key psychological and clinical questions. 

It is hoped that the research will have 
a direct impact on the understanding of 
neurological and psychiatric conditions, 
including changes in the brain that lead to 
disordered cognition and mental health. 

Professor Derek Jones, Director 
of CUBRIC, comments, “The Cardiff 
University Brain Research Imaging Centre 

is unique in Europe. This is the most exciting develop-
ment in this field in the past decade and the start of 
a new era in neuroimaging. The technology will allow 
us to establish a much better picture of the make-up 
of the brain, including detailed measurements of the 
fibre-bundles that interconnect different parts of the 
brain. Ultimately we hope that this will help provide 
new targets for treatment.”
www.siemens.co.uk/healthcare

New book by Steven and Hilary Rose separates the hope 
from the hype surrounding neuroscience
With its promise to cure physical and social 
ills, neuroscience has been trumpeted as 
a tool to increase the ‘mental capital’ of 
children. Instead of tackling intensifying 
poverty and inequality, claims are made 
that basing upbringing and education 
on brain science will transform both the 
child’s and the nation’s health and wealth. 
In Can Neuroscience Change Our Minds? 
neuroscientist Steven Rose and sociologist Hilary 
Rose take a sceptical look at these claims and the 

science underlying them. Examining the 
ways in which science is shaped by and 
shapes the political economy of neolib-
eralism, they argue that neuroscience on its 
own is not able to bear the weight of these 
hopes. This lucid, witty and incisive book 
makes eye-opening reading. 
Can Neuroscience Change Our Minds? 
published by Polity Press. 

http://politybooks.com/ 
bookdetail/?isbn=9780745689319

r e g u l a r s  – i n d u s t r y  n e w s

SAVE THE DATE: 
Hot topics on the 
management of 
children with complex 
needs symposium

29th September 2016, 10:00 – 16:15
The Royal Society of Medicine, 1 Wimpole 
St, London, W1G 0AE
This symposium will provide a unique 
platform for discussion on the manage-
ment of children with complex needs and 
will attract experts in paediatrics from 
across the country, who share a passion 
in paediatric nutrition. 

Topics include:
• Nutritional Implications in Children with 

Neurodevelopmental Disabilities
• The Growing Child with Complex 

Needs: Practical Management and Real 
Case Scenario

• Feeding Team Tips and Tactics - 
Managing Children with Complex Needs

Presentations from:
• Dr Diane Sellers, Speech and Language 

Therapist (Clinical Lead Eating and 
Drinking Difficulties) Chailey Heritage, 
Clinical Services Sussex Community 
NHS Foundation Trust

• Professor Peter B Sullivan MA, MD, 
FRCP, FRCPCH, Oxford Children’s 
Hospital, Associate Professor in 
Paediatrics, Associate Dean of the 
Medical School, University of Oxford

• Dr Veronica Kelly, Consultant in 
Paediatric Neurodisability, Evelina 
London Children’s Hospital, Guy’s and 
St Thomas’ NHS Foundation Trust

• Dr Camilla Salvestrini 
MD,FRCPCH, Consultant Paediatric 
Gastroenterololgist, Centre of Paediatric 
Gastroenterology, Hepatology and 
Nutrition, Addenbrooke’s Hospital, 
Cambridge University Hospital NHS 
Foundation Trust

• Sophie Audrey, Lead Paediatric 
Dietitian, Department of Children’s 
Therapies, The Royal London Children’s 
Hospital, Barts Health NHS trust

• Dr Kate Blakeley, Consultant Paediatric 
Clinical Psychologist, The Royal London 
Children’s Hospital, Barts Heath NHS 
Trust.

Full programme to follow. To register 
please go to www.nutricia.co.uk/events/
children_with_complex_needs

Neurology Academy launches MS MasterClasses
The Neurology Academy is launching 
a series of MasterClass courses to 
provide expert training for clinicians to 
advance understanding and confidence caring for 
people with multiple sclerosis (MS).

The first course this September is aimed at 
non-specialist MS neurologists and final year 
registrars. Clinicians will develop skills in both the 
clinical and managerial aspects of running an MS 
service while also gaining confidence in prescribing 
for patients with MS. Covering topics such as 
diagnosis, multidisciplinary team involvement, and 
relapse management, the MasterClass is delivered 
through taught sessions. Delegates will also receive 
ongoing mentorship and support provided by an 
experienced clinician. The programme is overseen 

by Professor Gavin Giovannoni, Chair 
of Neurology at Barts and The London 
School of Medicine and Dentistry, 

who is faculty lead for the MS Academy. Prof 
Giovannoni is developing the 2017 programme. 
The 2017 courses will be delivered in two streams. 
A specialist course targets trainees to become MS 
experts and explores how to set up and work within 
an MS specialist service; a more generalist course 
is aimed at general neurology clinicians and other 
health professionals, providing them with an update 
on developments in MS to ensure they develop the 
skills and competence to look after patients in the 
general setting. Both are focused on the knowledge 
and skills required in clinical practice.
www.neurologyacademy.org
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HELPING PATIENTS TO 
KEEP LIVING ACTIVE LIVES

IT’S ABOUT GOOD DAYS, NOT LOST DAYS
Please refer to the Summary of Product Characteristics (SmPC) for 
full details of Prescribing Information 

COPAXONE® (glatiramer acetate) 40mg/ml Solution for Injection, 
Pre-filled Syringe Abbreviated Prescribing Information

Presentation: Glatiramer acetate 40mg solution for injection in 
1ml Pre-filled Syringe. Indications: Copaxone is indicated for 
the treatment of relapsing forms of multiple sclerosis (MS) (see 
Section 5.1 of the Summary of Product Characteristics (SmPC) for 
important information on the population for which efficacy has been 
established). Copaxone is not indicated in primary or secondary 
progressive MS. Dosage and administration: Patients should be 
instructed in self-injection techniques and should be supervised by 
a healthcare professional the first time they self-inject and for 30 
minutes after. A different site should be chosen for every injection. 
The recommended dose in adults is 40mg of Copaxone (one 
pre-filled syringe) subcutaneously three times a week with at least 
48 hours apart. It is not known for how long the patient should 
be treated. A decision concerning long term treatment should be 
made on an individual basis by the treating physician. Children 
and adolescents: No specific studies. Elderly: No specific data. 
Impaired renal function: No specific studies. Monitor renal function 
during treatment and consider possibility of glomerular deposition of 
immune complexes. Contraindications: Known allergy to glatiramer 
acetate or mannitol. Pregnancy. Precautions and warnings: 

Subcutaneous use only. Initiation to be supervised by Neurologist 
or experienced MS physician. One or more of vasodilatation, 
chest pain, dyspnoea, palpitations or tachycardia may occur within 
minutes after injection. These generally resolve spontaneously after 
a short time. If severe, treat symptomatically. Caution in patients with 
pre-existing cardiac disorders and review such patients regularly. 
Convulsions and/or anaphylactic or allergic reactions can occur 
rarely. Rarely, serious hypersensitivity reactions may occur. If severe, 
treat appropriately and discontinue Copaxone. Interactions: No 
formal evaluation. Increased incidence of injection-site reactions with 
concurrent corticosteroids. Theoretical potential to affect distribution 
of protein-bound drugs, therefore concomitant use of these should be 
monitored. Pregnancy and lactation: Contraindicated in pregnancy. 
Consider contraceptive cover. No data on excretion in human milk. 
Effects on ability to drive and use machines: No studies have been 
performed. Adverse reactions: Serious hypersensitivity reactions 
have been reported rarely e.g. bronchospasm, anaphylaxis or 
urticaria. Very Common: Infection, influenza, anxiety, depression, 
headache, vasodilatation, dyspnoea, nausea, rash, arthralgia, 
back pain, asthenia, chest pain, injection site reactions, pain. 
Common: Bronchitis, gastroenteritis, herpes simplex, otitis media, 
rhinitis, tooth abscess, vaginal candidiasis, benign neoplasm of skin, 
neoplasm, lymphadenopathy, hypersensitivity, anorexia, weight 
increased, nervousness, dysgeusia, hypertonia, migraine, speech 
disorder, syncope, tremor, diplopia, eye disorder, ear disorder, 

palpitations, tachycardia, cough, seasonal rhinitis, anorectal 
disorder, constipation, dental caries, dyspepsia, dysphagia, faecal 
incontinence, vomiting, liver function test abnormal, ecchymosis, 
hyperhidrosis, pruritus, skin disorder, urticaria, neck pain, micturition 
urgency, pollakiuria, urinary retention, chills, face oedema, injection 
site atrophy, local reaction, oedema peripheral, oedema, pyrexia. 
Consult the Summary of Product Characteristics in relation to 
other side effects. Overdose: In case of overdose, patients should 
be monitored and the appropriate symptomatic and supportive 
therapy instituted. Price: Packs of 12 Pre-filled syringes £513.95.  
Legal category: POM. Marketing Authorisation Number: 
PL 10921/0026. Marketing Authorisation Holder: Teva 
Pharmaceuticals Ltd, Ridings Point, Whistler Drive, Castleford, 
West Yorkshire, WF10 5HX, United Kingdom. Job Code: UK/
MED/15/0096. Date of Preparation: January 2016.

Adverse events should be reported. Reporting forms and 
information can be found at www.mhra.gov.uk/yellowcard. 
Adverse events should also be reported to Teva UK Limited on 
0207 540 7117 or medinfo@tevauk.com
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