Review of Current Research for Disease Modifying Treatments for, and
Symptom Management of Multiple Sclerosis
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1. Introduction

The purpose of this report is to review the current research supporting the use of disease modifying
treatments (DMTs) in multiple sclerosis (MS), and to assess whether the access that is currently
provided to New Zealanders with MS, is evidence based and in line with international standards. The
report addresses the early treatment of MS with DMTs and the current stopping criteria for these
treatments. The use of cannabis based medicine for people with MS is also examined along with the
current requirement for the patient to self-fund this therapeutic option.
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2. Disease modifying treatments

2.1 Early Intervention
It is well established that the Costs of lliness (COI) for MS increase as the level of disability increases *.
While the costs at the earlier stages of MS are largely represented by medications, they are far
outweighed by indirect costs in later stages, mainly due to relapses and productivity losses 2.
Considering these increased costs that are associated with relapse and increasing disability,
pharmaceutical interventions which delay the progression of disease are essential not only to improve
the quality of life for the person with MS, but also to reduce the economic burden. Between 50% and
80% of patients are unemployed 10 years after the onset of the disease, with only 15% due to physical
restrictions 3. Not only is it important to invest in DMTs for people with MS very early in the disease
progression, but it has also been reported that the higher the cost of the DMT used in the initial stages
of the disease, the slower the disease progression *.

The current entry criteria for all disease modifying treatments (DMTs) funded by Pharmac require that a
patient must have Clinically Definite Relapsing Remitting MS, at least 1 significant relapse in 12 months
(or 2 in 24 months) and evidence of new inflammatory activity on MRI scan within the past 24 months.
This is not only in conflict with international best practice >, the 2010 McDonald criteria® and the current
published evidence, but also the needs of the patient. The widely accepted 2010 McDonald criteria for
MS diagnosis allow a diagnosis to be made on some patients with only a single MRI and require that a
relapse or attack last only at least 24 hours. Patients diagnosed with MS by this criteria are not able to
be treated in New Zealand, despite having active, ongoing disease, due to the Pharmac entry criteria.
Regardless of the criteria used, once Multiple Sclerosis or Clinically Isolated Syndrome (CIS) is diagnosed,
damage has already occurred in the central nervous system. Although not always clinically evident,
neurodegeneration has been proven to occur early in the disease course, even before the subtlest of
symptoms are present. This damage is not only within active focal lesions, but also in chronic silent
plagues, axons and normal-appearing white and grey matter -°. All of these processes occur early,
silently, and to contribute to ongoing disease 1. In order to reduce the impact of this damage, early
treatment of MS is crucial.

2.2 Clinically Isolated Syndrome and Early Multiple Sclerosis
Clinically Isolated Syndrome can be considered as the earliest manifestation of MS °. It is defined as an
acute or subacute first demyelinating event caused by either inflammation or demyelination in the
central nervous system (CNS). The acute attack, which lasts for at least 24 hours, is classified according
to its localisation in the CNS as cerebral, optic nerve, brainstem or spinal cord *2. CIS does not always
develop into MS, and therefore does not always warrant treatment. However, when it occurs in
conjunction with lesions on an initial MRI, this combination is highly predictive of developing further
inflammation and future definite MS within ten years. A 10 year follow-up study published in 1998
showed that 83% of patients with CIS and an initial abnormal MRI, progressed to develop clinically
definite MS*3.

There have been several large, noteworthy, clinical trials done as early as 2000, which looked at early
treatment of CIS patients with abnormal MRI scans 7**%, These have all showed that the earlier the
treatment of CIS, the more effective it is in delaying conversion to clinically definite MS. The earliest
study was the CHAMPS study, which took place 17 years ago *°. Patients diagnosed with CIS were
randomly allocated to receive either Interferon-B or placebo, to test whether early treatment could
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prevent those with CIS developing clinically definite MS. The results were so overwhelmingly in favour
of treatment, that the study was stopped early as it became unethical to deprive the patients on
placebo of meaningful treatment. Other studies have replicated and built upon these results including
the TOPIC study. This was a randomised, double-blind, placebo-controlled, phase 3 trial where CIS
patients were given either once-daily oral teriflunomide 14 mg, teriflunomide 7 mg, or placebo, for up to
108 weeks. Compared to placebo, teriflunomide at both doses significantly reduced the risk of
conversion to clinically definite MS (hazard ratio of 0-574 at the 14 mg dose and 0-628 at the 7mg dose)
and reduced the number of new MRI lesions (hazard ratio of 0-651 at 14mg and 0-686 at 7mg)’. More
recently, Tintore et al *® showed that the three most predictive factors of further relapses in CIS are; the
baseline lesion load, development of new lesions during the first year, and not starting a DMT before a
second attack. Based on the evidence from the aforementioned studies, the US FDA has currently
approved Avonex, Betaseron, Extavia, and Copaxone for use in CIS.

The current entry criteria for DMTs for treatment of MS in New Zealand need to be revised immediately
to allow those with CIS or early signs of MS to be treated early. Patients with clearly active disease are
currently disallowed beneficial disease modifying treatments. Treating patients with early MS would
minimise further inflammation and axonal damage in their nervous system, thereby reducing the
number of patients who develop Clinically Definite MS and in those who do, slowing the disease
progression and delaying disability, fatigue and cognitive issues. Clearly, not all patients with CIS need
treatment. However, the decision to treat CIS or early MS should be at the discretion of the treating
neurologist, on a case by case basis, taking into account the clinical presentation, MRI data and
circumstances of the patient.

2.3 Stopping Criteria

2.3.1 Disease progression
The current stopping criteria for Dimethyl Fumerate, Fingolimod, Natalizumab, Teriflunomide, the
Interferons and Glatiramer Acetate all allow for a small amount of progression on the expanded
disability status scale (EDSS) — but only at the lower end of the scale. Once a patient reaches EDSS 3.5
only a one point EDSS change, (or a 0.5 change at 4.0) will result in the patient reaching the stopping
criteria for all DMTs. And no DMTs are funded beyond EDSS 4.5. An Australian paper was published last
year by Lizak et al., using patient data from the global MSBase registry cohort 1°. This examined patients
with a baseline EDSS of 3, 4 or 6 on highly effective immunomodulatory therapies (defined as;
natalizumab and fingolimod, alemtuzumab, dimethyl fumarate, cladribine, rituximab and mitoxantrone)
versus lower efficacy therapies (interferon B preparations, glatiramer acetate, and teriflunomide) and
compared the time taken to reach either an outcome EDSS of 4, 6, or 6.5, respectively. Data from a total
of 4,295 patients were included in the analysis. It was found that lower relapse rates and greater time
on higher efficacy immunomodulatory therapy after reaching EDSS steps 3, 4 and 6 are associated with a
decreased risk of accumulating further disability. Highly effective immunomodulatory therapy
ameliorates accumulation of disability in moderately advanced and advanced relapse-onset MS.
Additionally, Lizak et al. found that disability trajectory in moderately advanced and advanced disease is
independent of earlier disease characteristics. This means that regardless of the person with MS’s
previous disability trajectory, relapse activity or previous exposure to DMTs, once they reach a
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moderately advanced stage (defined as EDSS 3.0 by Lizak et al.), treatment with one of the
aforementioned highly effective DMTs reduces the risk of accumulating further disability.

Unfortunately, a person with MS living in New Zealand is severely disadvantaged compared to their
Australian, European and American counterparts. Not only are they unable to access this complete
range of treatments, but if persons from these same EDSS epochs progress along the EDSS scale (3.0 —
4.5, 4.0 — 4.5) they will no longer have access to drugs which have been proven to prevent them from
accumulating further disability.

The MS Society of NZ has obtained data from Roche Pharmaceuticals from their OPERA/RMS
randomised controlled trials, which breaks down the results data for ocrelizumab in MS patients by
EDSS. In this study patients are randomised to receive blinded treatment with either ocrelizumab or
interferon beta-1a as an active comparator 2. Patients in the trial had an EDSS of 0 to 5.5 at screening
and this new data analyses the reported outcomes by EDSS in two groups: <4 or 24. The outcomes
examined were time to confirmed disability progression (CDP) for greater than 12 weeks and greater
than 24 weeks, annual relapse rate and number of MRI lesions. For all of these outcomes, there is no
difference in the results between the two groups. Patients on ocrelizumab with an EDSS of <4 at
screening and those with an EDSS >4, all showed lower rates of disease activity and progression than
interferon beta-1a over a period of 96 weeks. These results add to the ever-growing evidence that
DMTs are not only effective in the early stages of MS, but also in moderate to severe RRMS.

The stopping criteria for the DMTs available in New Zealand need to change to reflect this new
knowledge about the benefits of such treatments beyond the scope for which they are prescribed in
New Zealand. It is now clear that all people with RRMS should be able to access highly effective DMTs at
least up to EDSS 6.5, and to require discontinuation prior to EDSS 6.5 is detrimental to the patient and
contradictory to current published evidence.

2.3.2  Fatigue and cognition in MS
All types of MS can greatly affect cognitive function, mood, fatigue and quality of life. Many studies
have illustrated that cognitive dysfunction contributes significantly to disability status 2723 and fatigue is
known to affect 80% of people with MS 2%, Fatigue is a multifactorial symptom with both physiological
and psychological causes 2°. Because it is more difficult to quantify than relapse rate or number of MRI
visible lesions, it is often ignored in the outcome measures of clinical trials sponsored by pharmaceutical
companies. However, subsequent studies have shown that DMTs are effective at treating fatigue in MS.
Treatment with Interferon B in the BENEFIT clinical trial had a beneficial effect on cognition. This
improvement became more pronounced over time, as shown in the five year data from the study . In
the TYNERGY clinical trial, natalizumab was proven to have improved fatigue after 12 months of
treatment ?7. Both the physical and the mental component of fatigue improved and the average
improvement corresponded to a reduction from severe to moderate fatigue (measurements based on
the Fatigue Scale for Motor and Cognitive functions (FSMC)).

Under the current guidelines, patients experiencing benefits of a DMT on their non-physical symptoms,
such as fatigue and cognition, can be a position where the DMT is no longer funded for them as they
have progressed to the physical-based EDSS stopping criteria. A change to the stopping criteria is
necessary to best serve the needs of the person with MS.
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Eventually, the development of biomarker testing to ascertain therapeutic response may supersede the
use of disability scales %, in the meantime, there are other disability scales available which may be more
suitable than the EDSS.

2.3.3 Expanded Disability Status Scale
Currently a disability score on the Expanded Disability Status Scale? is used as part of the entry and
stopping criteria for prescribing DMTs to people with MS. Although it is widely used to measure status
and progression, mostly in clinical research, it has well documented limitations which make it unsuitable
as a criterion for which to prescribe medications. Firstly, it has high inter- and intra-rater variability 3033
which can result in up to a 1-step change (on a 10-step scale) depending on the rater. This can be
attributed to the subjective nature of a neurological examination, but also to the complex and

ambiguous rules for scoring the functional systems (FS).

Although it may appear so, the scale is not linear in practice. The rate of disease progression and
disability status is dependent on the baseline score. Amongst a cross-sectional population of MS
patients, the middle scores are moved through more quickly than the initial or final, and the majority of
patients fall within two areas of the scale; 1.0-3.0 and 6.0-7.0 **. This means that stopping criteria for
DMTs may be reached sooner if the person with MS has a higher baseline score, or than if an alternative
disability scale was used. Clinical phenotypes are also unevenly distributed along the scale. This is
largely due to the different types of MS exhibiting different predominant symptoms. For example, the
symptoms of primary and secondary progressive (PPMS and SPMS) MS largely cause ambulatory
dysfunction, and therefore PPMS and SPMS patients rate higher on the scale. Whereas with relapsing
remitting MS (RRMS), the predominant symptoms are fatigue, numbness, spasticity and disturbed vision
and so despite significant disability, may rate lower on the scale. However, none of these areas are
directly assessed by the EDSS. This results in a skewed perspective of the level of disability of the
patient, the progression of the MS and, importantly, the medication needs of the patient. Cognitive
Function is one of the most significant disabilities restricting people to both work and social engagement
and is poorly represented when measuring with EDSS.

2.3.4 Multiple Sclerosis Functional Composite (MSFC)
The MSFC was created by a Task Force appointed by the American National Multiple Sclerosis Society's
Advisory Committee on Clinical Trials of New Agents in Multiple Sclerosis 3°. The aim was to develop a
scale which would improve on the disability scoring of the EDSS and aid in clinical assessment of MS 3,
The MSFC consists of three objective quantitative tests of neurological function including cognitive
(Paced Auditory Serial Addition Test), dexterity (Nine-Hole Peg Test), ambulatory (Timed 25-Foot Walk
Test) and visual function. It has been shown to have excellent test-retest reliability and to be more
sensitive to change than the EDSS 3738, Although the MSFC improves on the EDSS with the addition of a
test of cognition, it still lacks a measure of fatigue. MSFC is also time consuming, requires training and
patients often dislike this measurement scale meaning it is rarely used outside of clinical trials.

2.3.5 Multiple Sclerosis Impact Profile
The MSIP is a self-report scale which assesses physical and psychological symptoms and covers a broad
range of clinically relevant aspects of MS in 11 domains ¥. It is a reliable and valid outcome measure
based on the International Classification of Functioning, Disability and Health (ICF). This measure has
been extensively tested, including in a five year longitudinal study where it was used to examine the
course of a broad spectrum of MS-related disabilities and quality of life in relation to disease severity %°.
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2.3.6 Performance Scales
The Performance Scales was created in 1993 to assess multi-dimensional disability and to consider more
relevant domains of MS-specific disability. It is a self-report measure specifically for MS-associated
disability, assessing mobility, bowel/bladder, fatigue, sensory, vision, cognition, spasticity and hand
function. The measure was validated in a multi-site, cross sectional study involving 274 MS patients and
296 healthy controls in 13 MS centres in the United States and Canada **. And a recent review showed
that 82 studies have used the tool in empirical research so far > and that it is a highly sensitive tool with
high test-retest reliability. If the Performance Scales were substituted for the EDSS in the stopping
criteria for DMTs, this would allow patients who are experiencing real benefits from the medication, but
still progressing physically to remain on treatment.

2.3.7 Removing the disability measure from the stopping criteria
The argument can be made that including any disability measure as a stopping criteria for DMTs for MS
does a disservice to the patient. As MS symptoms and disease progression varies greatly from person to
person, the decision about stopping medication should also be on a case-by-case basis. Like the decision
of what DMT is best suited, or when to switch to a different DMT, the decision to stop treatment should
be made between the person with MS and their neurologist. Best practice guidelines created by
Association of British Neurologists advise the recognition of “the central importance of patient choice”.
These guidelines also emphasise that it is not feasible to have a mandatory stopping criteria that apply
in all cases *3.

2.0 Cannabinoids and Multiple Sclerosis

2.1 Cost to access

The cannabis based medicine, Nabiximols (trade name Sativex) has been approved for treatment of
spasticity in MS by MedSafe New Zealand. However, because it is not funded by Pharmac, a prescription
through a District Health Board can cost the user $1200 per month, or $1500 per month if ordered
through a chemist #*. Information obtained under the Official Information Act by MS NZ from Pharmac
shows that although five people with MS have applied for funded access to Sativex, no one has to date
been approved to receive this. Although these applications were not declined, the applications were
classified as “not progressed” and the same result is achieved. In the year ended June 2015, Statistics
NZ reported that the average household income was $93,880 and average weekly housing costs were
$295.40 %, A prescription medication that costs more than a person’s rent or mortgage is simply not an
option. Particularly for a person with severe spasticity, who is also therefore unlikely to be able to work
full time. This would be somewhat detrimental to the person with MS if Sativex was simply one of the
treatment options for spasticity, however, this is not the case. Sativex is approved for use in persons
with severe spasticity who have not responded to any other anti-spasticity medication and who show a
clinically significant improvement in spasticity-related symptoms during an initial trial of therapy *. That
is, people for whom there is no choice in treatment and who are experiencing real symptom relief from
Sativex. Speaking to the media in November 2016, Pharmac stated Sativex was not yet funded as “the
Pharmacology and Therapeutics Advisory Committee had advised there was not yet sufficient evidence
that Sativex was effective.” +/.
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2.2 Therapeutic benefits

2.2.1 Spasticity
The therapeutic benefits of cannabinoids have been intensively investigated in MS. Of the symptoms
most studied, spasticity is at the forefront. As early as 2007 it was becoming evident that Sativex was an
effective treatment for spasticity. A randomised controlled trial which allocated patients to either a
cannabis based medicine containing delta-9 tetrahydrocannabinol (THC) and cannabidiol (CBD) or
placebo, showed that those on the active medication showed a >230% reduction in spasticity over the
study, a statistically significant result compared to the placebo group (p=0.014)*. In 2010, a meta-
analysis was completed of all the then-published randomised control trial evidence of the efficacy and
safety of Sativex, on spasticity in people with MS %°. In this review, patients from all studies achieving a
greater than or equal to 30% improvement from their baseline spasticity score, were defined as
'responders'. The results from 666 MS patients with spasticity were included and a statistically
significant greater proportion of treated patients were responders. In the years since this 2010 review,
there have been long term extension studies that have shown Sativex is effective in the treatment of
spasticity in the long term 50°1, a phase IV safety extension study that showed that long-term treatment
with Sativex was not associated with cognitive decline or significant changes in mood>?, and clinical use
data which showed that Sativex can be a useful and safe option for those with moderate to severe
spasticity resistant to common antispasmodic drugs >3. Following the approval of Sativex for
management of MS symptoms, a postmarketing safety registry was set up to follow patients on the
treatment, in Germany, the UK and Switzerland. This registry contains data from 941 patients with
2,213.98 patient-years of exposure, and results from this were published last year. Within this cohort,
60% continued treatment and 83% were reported as benefiting from the treatment. There were no new
identified safety issues with the treatment, and based on this data, the risk/benefit profile remains
positive >4,

In 2011, a study was done that closer resembles the real life clinical situation of prescribing Sativex.
Subjects were treated with Sativex, as add-on therapy, in a single-blind manner for 4 weeks. After this
period, those who showed an improvement in spasticity of 220% were then enrolled in a 12-week
randomised, placebo-controlled phase. 572 subjects were enrolled in the initial 4-week stage, and of
those 272 showed a 220% improvement after 4 weeks and 241 of those were randomised for the final
12-week stage. Those who received Sativex in the second phase showed a highly significant (P = 0.0002)
difference in mean spasticity Numeric Rating Scale from the placebo group *°. This study is important
not only because it demonstrates unequivocally that Sativex is an effective drug for the treatment of MS
spasticity, but also because it recreated the real-life conditions in which Sativex would be used in the
clinic. Namely, the drug was used as an add-on to current medications, and an initial trial was done to
assess efficacy in the individual patient prior to committing to treatment.

There are also individual case studies of exactly how effective Sativex can be in MS patients, such as the
example of a 54-year-old SPMS patient published in 2013 %¢. The patient had advancing disability due to
MS spasticity despite having an implantation of an electronically adjustable intrathecal baclofen pump,
being administered intermittent botulinum toxin, and both intravenous and intrathecal steroids. The
treatment regime was failing and the side effects prevented continuation. Administration of Sativex
restored some functioning, reduced disability, pain and paroxysmal cramps. The patient’s EDSS score
stabilised and the patient was able to self-care again. This case study is representative, rather than

exceptional. Similar case studies have also described the benefits of Sativex in MS>7->8
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2.2.2 Pain
Unfortunately, pain is a frequent and debilitating component of MS. It is particularly prevalent in the
harder to treat, progressive forms of MS. Pharmacological treatment of pain in MS is challenging due to
the many underlying pathophysiological mechanisms and as with other forms of neuropathic pain, the
pain of MS is often refractory to treatment. Although in New Zealand Sativex is not strictly approved for
the treatment of pain in MS, it is certainly one of its well proven therapeutic benefits.

In the 1980’s, the cannabinoid receptor type 1 and 2 (CB1 and CB2) were discovered, opening doors for
research into cannabinoid receptor agonist and antagonist ligands. In 1989, lab experiments using
cannabinoid receptor agonists to relieve the effects of experimental allergic encephalomyelitis (an
animal model of MS) showed promising results and lead the way for randomised controlled trials in
human subjects *°. The Rog et al. study in 2005 was the first to examine oromucosal delivery of a
cannabis based medicine (CBM) with a 1:1 ratio of THC:CBD, the same formula as Sativex ®°. The results
from this early study showed a significant reduction in multiple sclerosis-related central neuropathic
pain, and that the treatment was mostly well tolerated. In this initial trial, the CBM was added to the
pain medication that the patients were already taking. In a 2-year follow-up of this trial, patients were
able to adjust their other pain medications as required and continued on the initial dose of CBM. After
two years of treatment, the patients continued to experience a reduction in pain and although a large
proportion of participants experienced adverse events, these were largely reported to be mild or
moderate °.

In the SAFEX study, a Phase Ill, double-blind randomised controlled trial extension in 160 subjects with
various symptoms of MS ©2, 137 patients elected to continue on Sativex after the conclusion of the initial
study 3. Rapid declines were noted in the first twelve weeks in pain as recorded on a Visual Analogue
Scale (VAS) (N = 47) with slower sustained improvements for more than one year. During that time,
there was no escalation of dose indicating an absence of tolerance to the preparation. Similarly, no
withdrawal effects were noted in a subset of patients who voluntarily stopped the medicine abruptly.
Upon resumption, benefits resumed at the prior established dosages.

In a more recent randomised controlled trial, MS patients who had failed to achieve adequate pain relief
from existing medication were treated with either Sativex or placebo as an add-on treatment. This was
done in a double-blind manner, to investigate the efficacy of the medication in MS-induced neuropathic
pain ®. Despite the results being equivocal at the 14-week point, an analysis at the 10-week point,
showed a statistically significant difference between the number of patients on Sativex reporting a 30%
or greater improvement in pain, versus those in the placebo arm. After 14 weeks of treatment,
participants in both arms were followed for a further 4-week withdrawal period to investigate the time
to treatment failure. In this second part of the study, 57% of patients receiving placebo did not achieve
a 30% or greater improvement in pain versus 24 % of patients from the Sativex group.

2.2.3 Progression of disease
There is growing evidence that cannabis-based medicine could influence the progression of disease in
MS. This started in the animal model where endocannabinoid augmentation has been shown to
attenuate inflammatory events at a cellular level which resulted in slowed progression of this
experimental version of the disease ®>%¢. Cannabinoids acting via the CB2 receptor control the
inflammatory cascade which causes neuronal damage in MS. They may also act via the CB1 receptor to
help limit excitotoxic damage to neurons by suppressing neuronal release of glutamate and the neuronal
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depolarisation response to glutamate ®. Cannabinoids may also be able to stimulate myelination, a
nerve cell property lost in MS 6869,

These effects have been seen in human subjects in the CAMS study. The 12-month follow-up data
showed that participants had a continued improvement in disability scores over time, suggesting that
there was a longer-term treatment effect of cannabinoids 7°.

2.2.5 The argument against cannabis-based medicines
An examination of the arguments against cannabis-based medicines reveals that there is little logic or
fact to support them.

Insufficient evidence

It has been previously stated that the reason for not funding Sativex in New Zealand is that there is not
enough evidence to show efficacy. This is clearly not the case. As described here, there are many
randomised controlled trials resulting in peer-reviewed papers published in reputable scientific journals
which prove the efficacy of Sativex on MS symptoms. Sativex is now approved for use in many countries
throughout the world including the UK, the USA, Spain, the Czech Republic, Germany, Denmark,
Sweden, Switzerland, Italy, Austria, Canada, Poland and France. Therefore, there are many thousands
of patient hours of experience of clinical use, and many different regulatory guidelines created and
available for review. This allows New Zealand to benefit from the experience of other countries in the
use of Sativex.

Potential for abuse

There is the suggestion that perhaps allowing use of cannabis-based medicine opens the door for abuse.
Like all countries, we allow the use of opioid analgesics in New Zealand, which have the potential for
abuse, misuse and overdose. Yet we allow their use because they are extremely useful for the
treatment of pain and we, as a society, consider that the benefits of these medications outweigh the
potential for harm. Much like with opioids, there must be tight controls for the use of Sativex which
help to prevent potential abuse. However, it has been shown that Sativex can even be safely used even
in recreational cannabis users. A randomised controlled trial of Sativex use in subjects with a history of
recreational cannabis use was done in order to assess the subjective abuse potential and cognitive
effects 71, It was found that even in these participants who recreationally use cannabis, Sativex can be
used safely at low doses. At higher doses, Sativex showed the same potential for abuse as Dronabinol, a
synthetic THC product.

Psychiatric disorders

There is a well-known link between cannabis and psychosis or psychotic disorders, including
schizophrenia (reviewed by D’Souza et al., 20097%). An open-label trial of Sativex examined participants
for adverse events after long-term use, including psychiatric events®. A total of 146 patients entered
this open-label follow-up safety trial and the mean treatment exposure was 334 days. Of those patients,
one reported two psychiatric events and no psychoses, psychiatric adverse event (AE) trends, or
withdrawal symptoms occurred following abrupt cessation of treatment. The study concluded that
there no new safety concerns were identified, that serious AEs were uncommon and that there was no
evidence of tolerance developing. As an added protection, the NZ MedSafe Data Sheet states that
Sativex is contraindicated in patients “with any known or suspected history or family history of

June 2017 — Report compiled for Multiple Sclerosis New Zealand by Kerry Walker 9



schizophrenia, or other psychotic illness; history of severe personality disorder or other significant
psychiatric disorder other than depression associated with their underlying condition.”

Why not just smoke?

Although it is illegal to sell, possess or use cannabis in New Zealand, it remains widely available.
According to the Ministry of Health’s 2012/2013 Cannabis Use Survey, 11% of adults aged 15 years and
over reported using cannabis in the last 12 months, and 42% of those cannabis users reported using the
drug for medicinal purposes 73. Clearly some patients are taking matters into their own hands.
However, as described by Russo, 2016, this presents a myriad of problems’. Firstly, there is a large
biochemical variability between the available products. Users have no way of ascertaining the amount
of THC or CBD they are receiving from a smoked product. Secondly, as the growth of cannabis is
unregulated, products may contain pesticide residues, mould, bacteria or heavy metals. And thirdly,
smoking cannabis poses risks such as chronic cough, bronchitis, and cannabis smoke is known to contain
carcinogens ”°. Smoking cannabis is not a viable option for people with MS looking for symptom relief.
As MS patient and cannabis-based medicine advocate, Dr Huhana Hickey, put it “I really don't want to go
to jail. They can't look after me in jail, they have no prison hospitals, they have no real proper treatment
and care.” ¥

New Zealand MS patients have a right to access this safe, effective and evidence-based pharmaceutical
product and to expect that physicians can prescribe it without financial considerations. Associate Health
Minister Peter Dunne urged physicians to “consider the prescribing of cannabis-based products with an
open mind” in his February 2017 press release 7®. However narrow-minded physicians are not the
problem. Physicians in New Zealand strive to practise evidence-based medicine and they must not be
prevented from doing so because a clearly beneficial medicine is prohibitively expensive for patients.

June 2017 — Report compiled for Multiple Sclerosis New Zealand by Kerry Walker 10



1. Ernstsson, O. et al. Cost of lliness of Multiple Sclerosis - A Systematic Review. PLoS ONE 11, (2016).

2. Naci, H., Fleurence, R., Birt, J. & Duhig, A. Economic burden of multiple sclerosis: a systematic
review of the literature. PharmacoEconomics 28, 363-379 (2010).

3. Rao, S. M. et al. Cognitive dysfunction in multiple sclerosis. Il. Impact on employment and social
functioning. Neurology 41, 692—696 (1991).

4. Moccia, M. et al. Healthcare Costs for Treating Relapsing Multiple Sclerosis and the Risk of
Progression: A Retrospective Italian Cohort Study from 2001 to 2015. PLoS ONE 12, (2017).

5. Proceedings of a CMSC Consensus Conference. Therapeutic Decision Making in Multiple Sclerosis:
Best Practice Algorithms for the MS Care Clinician. Int. J. MS Care 16, 1-36 (2014).

6. Polman, C. H. et al. Diagnostic criteria for multiple sclerosis: 2010 Revisions to the McDonald
criteria. Ann. Neurol. 69, 292-302 (2011).

7. Comi, G. et al. Effect of glatiramer acetate on conversion to clinically definite multiple sclerosis in
patients with clinically isolated syndrome (PreClSe study): a randomised, double-blind, placebo-
controlled trial. Lancet Lond. Engl. 374, 1503—1511 (2009).

8. Peterson, ). W., Bg, L., Mork, S., Chang, A. & Trapp, B. D. Transected neurites, apoptotic neurons,
and reduced inflammation in cortical multiple sclerosis lesions. Ann. Neurol. 50, 389—400 (2001).

9. Trapp, B. D. et al. Axonal transection in the lesions of multiple sclerosis. N. Engl. J. Med. 338, 278—
285 (1998).

10. Filippi, M. et al. Association between pathological and MRI findings in multiple sclerosis. Lancet
Neurol. 11, 349-360 (2012).

11. Kutzelnigg, A. & Lassmann, H. in Handbook of Clinical Neurology (ed. Goodin, D. S.) 122, 15-58
(Elsevier, 2014).

12. Miller, D., Barkhof, F., Montalban, X., Thompson, A. & Filippi, M. Clinically isolated syndromes
suggestive of multiple sclerosis, part I: natural history, pathogenesis, diagnosis, and prognosis.
Lancet Neurol. 4, 281-288 (2005).

13. O’Riordan, J. I. et al. The prognostic value of brain MRI in clinically isolated syndromes of the CNS. A
10-year follow-up. Brain J. Neurol. 121 ( Pt 3), 495-503 (1998).

14. Comi, G. et al. Effect of early interferon treatment on conversion to definite multiple sclerosis: a
randomised study. Lancet Lond. Engl. 357, 1576—1582 (2001).

15. Jacobs, L. D. et al. Intramuscular interferon beta-1a therapy initiated during a first demyelinating
event in multiple sclerosis. CHAMPS Study Group. N. Engl. J. Med. 343, 898—904 (2000).

16. Kappos, L. et al. Treatment with interferon beta-1b delays conversion to clinically definite and
McDonald MS in patients with clinically isolated syndromes. Neurology 67, 1242—1249 (2006).

17. Miller, A. E. et al. Oral teriflunomide for patients with a first clinical episode suggestive of multiple
sclerosis (TOPIC): a randomised, double-blind, placebo-controlled, phase 3 trial. Lancet Neurol. 13,
977-986 (2014).

18. Tintore, M., Rovira, A. & Otero-Romero, S. Factors that determine disease course: early changes
contribute to predict long-term prognosis: the ‘Barcelona inception cohort’. (2014).

19. Lizak, N. et al. Highly active immunomodulatory therapy ameliorates accumulation of disability in
moderately advanced and advanced multiple sclerosis. J. Neurol. Neurosurg. Psychiatry 1-8 (2016).
doi:10.1136/jnnp-2016-313976

20. Hauser, S. L. et al. Ocrelizumab versus Interferon Beta-1a in Relapsing Multiple Sclerosis. N. Engl. J.
Med. 376, 221-234 (2017).

21. Benedict, R. H. B. et al. Validity of the minimal assessment of cognitive function in multiple sclerosis
(MACFIMS). J. Int. Neuropsychol. Soc. JINS 12, 549-558 (2006).

22. Peyser, ). M., Rao, S. M., LaRocca, N. G. & Kaplan, E. Guidelines for neuropsychological research in
multiple sclerosis. Arch. Neurol. 47, 94-97 (1990).

June 2017 — Report compiled for Multiple Sclerosis New Zealand by Kerry Walker 11



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Rao, S. M., Leo, G. J., Bernardin, L. & Unverzagt, F. Cognitive dysfunction in multiple sclerosis. I.
Frequency, patterns, and prediction. Neurology 41, 685—691 (1991).

Krupp, L. B., Alvarez, L. A., LaRocca, N. G. & Scheinberg, L. C. Fatigue in multiple sclerosis. Arch.
Neurol. 45, 435-437 (1988).

Rosenberg, J. H. & Shafor, R. Fatigue in multiple sclerosis: a rational approach to evaluation and
treatment. Curr. Neurol. Neurosci. Rep. 5, 140-146 (2005).

Kappos, L. et al. Long-term effect of early treatment with interferon beta-1b after a first clinical
event suggestive of multiple sclerosis: 5-year active treatment extension of the phase 3 BENEFIT
trial. Lancet Neurol. 8, 987—997 (2009).

Svenningsson, A. et al. Natalizumab Treatment Reduces Fatigue in Multiple Sclerosis. Results from
the TYNERGY Trial; A Study in the Real Life Setting. PLoS ONE 8, (2013).

Harris, V. K. & Sadiq, S. A. Biomarkers of Therapeutic Response in Multiple Sclerosis: Current Status.
Mol. Diagn. Ther. 18, 605—617 (2014).

Kurtzke, J. F. Rating neurologic impairment in multiple sclerosis: an expanded disability status scale
(EDSS). Neurology 33, 1444-1452 (1983).

Amato, M. P, Fratiglioni, L., Groppi, C., Siracusa, G. & Amaducci, L. Interrater reliability in assessing
functional systems and disability on the Kurtzke scale in multiple sclerosis. Arch. Neurol. 45, 746—
748 (1988).

Francis, D. A,, Bain, P., Swan, A. V. & Hughes, R. A. An assessment of disability rating scales used in
multiple sclerosis. Arch. Neurol. 48, 299-301 (1991).

Goodkin, D. E. et al. Inter- and intrarater scoring agreement using grades 1.0 to 3.5 of the Kurtzke
Expanded Disability Status Scale (EDSS). Multiple Sclerosis Collaborative Research Group. Neurology
42, 859-863 (1992).

Noseworthy, J. H., Vandervoort, M. K., Wong, C. J. & Ebers, G. C. Interrater variability with the
Expanded Disability Status Scale (EDSS) and Functional Systems (FS) in a multiple sclerosis clinical
trial. The Canadian Cooperation MS Study Group. Neurology 40, 971-975 (1990).

Weinshenker, B. G. et al. The natural history of multiple sclerosis: a geographically based study. I.
Clinical course and disability. Brain J. Neurol. 112 ( Pt 1), 133-146 (1989).

Fischer, J. S., Rudick, R. A,, Cutter, G. R. & Reingold, S. C. The Multiple Sclerosis Functional
Composite Measure (MSFC): an integrated approach to MS clinical outcome assessment. National
MS Society Clinical Outcomes Assessment Task Force. Mult. Scler. Houndmills Basingstoke Engl. 5,
244-250 (1999).

Cutter, G. R. et al. Development of a multiple sclerosis functional composite as a clinical trial
outcome measure. Brain J. Neurol. 122 ( Pt 5), 871-882 (1999).

Bin Sawad, A., Seoane-Vazquez, E., Rodriguez-Monguio, R. & Turkistani, F. Evaluation of the
Expanded Disability Status Scale and the Multiple Sclerosis Functional Composite as clinical
endpoints in multiple sclerosis clinical trials: quantitative meta-analyses. Curr. Med. Res. Opin. 32,
1969-1974 (2016).

Polman, C. H. & Rudick, R. A. The multiple sclerosis functional composite: a clinically meaningful
measure of disability. Neurology 74 Suppl 3, S8-15 (2010).

Woynia, K. et al. The Multiple Sclerosis impact Profile (MSIP). Development and testing psychometric
properties of an ICF-based health measure. Disabil. Rehabil. 30, 261-274 (2008).

Wynia, K., van Wijlen, A. T., Middel, B., Reijneveld, S. A. & Meilof, J. F. Change in disability profile
and quality of life in multiple sclerosis patients: a five-year longitudinal study using the Multiple
Sclerosis Impact Profile (MSIP). Mult. Scler. Houndmills Basingstoke Engl. 18, 654-661 (2012).
Schwartz, C. E., Vollmer, T. & Lee, H. Reliability and validity of two self-report measures of
impairment and disability for MS. North American Research Consortium on Multiple Sclerosis
Outcomes Study Group. Neurology 52, 63—70 (1999).

June 2017 — Report compiled for Multiple Sclerosis New Zealand by Kerry Walker 12



42.

43.

44,

45.
46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Schwartz, C. E. & Powell, V. E. The Performance Scales disability measure for multiple sclerosis: use
and sensitivity to clinically important differences. Health Qual. Life Outcomes 15, (2017).

Scolding, N. et al. Association of British Neurologists: revised (2015) guidelines for prescribing
disease-modifying treatments in multiple sclerosis. Pract. Neurol. practneurol-2015-001139 (2015).
doi:10.1136/practneurol-2015-001139

Vine, P. Medicinal cannabis costs set to tumble after cheaper product gets green light. New Zealand
Herald (2016).

Statistics New Zealand. Household Economic Survey (Income): Year ended June 2015. (2015).
MedSafe NZ. Sativex Oromucosal Spray. Medsafe NZ Datasheet. (2016). Available at:
http://www.medsafe.govt.nz/profs/Datasheet/s/sativexspray.pdf. (Accessed: 29th May 2017)
Hoyle, C. First Kiwi approved for new cheaper medicinal cannabis treatment. Stuff (2016).

Collin, C., Davies, P., Mutiboko, I. K., Ratcliffe, S. & Sativex Spasticity in MS Study Group.
Randomized controlled trial of cannabis-based medicine in spasticity caused by multiple sclerosis.
Eur. J. Neurol. 14, 290-296 (2007).

Wade, D. T., Collin, C., Stott, C. & Duncombe, P. Meta-analysis of the efficacy and safety of Sativex
(nabiximols), on spasticity in people with multiple sclerosis. Mult. Scler. Houndmills Basingstoke
Engl. 16, 707-714 (2010).

Russo, M. et al. Sativex in the Management of Multiple Sclerosis-Related Spasticity: Role of the
Corticospinal Modulation. Neural Plast. 2015, (2015).

Serpell, M. G., Notcutt, W. & Collin, C. Sativex long-term use: an open-label trial in patients with
spasticity due to multiple sclerosis. J. Neurol. 260, 285—-295 (2013).

Vachova, M. et al. A Multicentre, Double-Blind, Randomised, Parallel-Group, Placebo-Controlled
Study of Effect of Long-Term Sativex® Treatment on Cognition and Mood of Patients with Spasticity
Due to Multiple Sclerosis. J. Mult. Scler. (2014). doi:10.4172/jms0.1000122

Patti, F. et al. Efficacy and safety of cannabinoid oromucosal spray for multiple sclerosis spasticity. J.
Neurol. Neurosurg. Psychiatry 87, 944-951 (2016).

Etges, T. et al. An observational postmarketing safety registry of patients in the UK, Germany, and
Switzerland who have been prescribed Sativex® (THC:CBD, nabiximols) oromucosal spray. Ther. Clin.
Risk Manag. 12, 1667-1675 (2016).

Novotna, A. et al. A randomized, double-blind, placebo-controlled, parallel-group, enriched-design
study of nabiximols* (Sativex(®) ), as add-on therapy, in subjects with refractory spasticity caused by
multiple sclerosis. Eur. J. Neurol. 18, 1122-1131 (2011).

Stroet, A., Trampe, N. & Chan, A. Treatment failure of intrathecal baclofen and supra-additive effect
of nabiximols in multiple sclerosis-related spasticity: a case report. Ther. Adv. Neurol. Disord. 6, 199—
203 (2013).

Koehler, J. Who benefits most from THC:CBD spray? Learning from clinical experience. Eur. Neurol.
71 Suppl 1, 10-15 (2014).

Gajofatto, A. Refractory trigeminal neuralgia responsive to nabiximols in a patient with multiple
sclerosis. Mult. Scler. Relat. Disord. 8, 64—65 (2016).

Lyman, W. D., Sonett, J. R., Brosnan, C. F., Elkin, R. & Bornstein, M. B. Delta 9-tetrahydrocannabinol:
a novel treatment for experimental autoimmune encephalomyelitis. J. Neuroimmunol. 23, 73-81
(1989).

Rog, D. J., Nurmikko, T. J., Friede, T. & Young, C. A. Randomized, controlled trial of cannabis-based
medicine in central pain in multiple sclerosis. Neurology 65, 812—819 (2005).

Rog, D. J., Nurmikko, T. J. & Young, C. A. Oromucosal delta9-tetrahydrocannabinol/cannabidiol for
neuropathic pain associated with multiple sclerosis: an uncontrolled, open-label, 2-year extension
trial. Clin. Ther. 29, 2068-2079 (2007).

June 2017 — Report compiled for Multiple Sclerosis New Zealand by Kerry Walker 13



62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.
74.

75.
76.

Wade, D. T., Makela, P., Robson, P., House, H. & Bateman, C. Do cannabis-based medicinal extracts
have general or specific effects on symptoms in multiple sclerosis? A double-blind,
randomized, placebo-controlled study on 160 patients. Mult. Scler. J. 10, 434—441 (2004).
Wade, D. T., Makela, P. M., House, H., Bateman, C. & Robson, P. Long-term use of a cannabis-based
medicine in the treatment of spasticity and other symptoms in multiple sclerosis. Mult.
Scler. J. 12, 639—-645 (2006).

Langford, R. M. et al. A double-blind, randomized, placebo-controlled, parallel-group study of
THC/CBD oromucosal spray in combination with the existing treatment regimen, in the relief of
central neuropathic pain in patients with multiple sclerosis. J. Neurol. 260, 984—997 (2013).
Croxford, J. L. & Miller, S. D. Immunoregulation of a viral model of multiple sclerosis using the
synthetic cannabinoid R(+)WIN55,212. J. Clin. Invest. 111, 1231-1240 (2003).

Ortega-Gutiérrez, S. et al. Activation of the endocannabinoid system as therapeutic approachin a
murine model of multiple sclerosis. FASEB J. Off. Publ. Fed. Am. Soc. Exp. Biol. 19, 1338-1340 (2005).
Maresz, K. et al. Direct suppression of CNS autoimmune inflammation via the cannabinoid receptor
CB1 on neurons and CB2 on autoreactive T cells. Nat. Med. 13, 492—-497 (2007).

Arévalo-Martin, A. et al. Cannabinoids modulate Olig2 and polysialylated neural cell adhesion
molecule expression in the subventricular zone of post-natal rats through cannabinoid receptor 1
and cannabinoid receptor 2. Eur. J. Neurosci. 26, 1548—1559 (2007).

Molina-Holgado, E. et al. Cannabinoids promote oligodendrocyte progenitor survival: involvement
of cannabinoid receptors and phosphatidylinositol-3 kinase/Akt signaling. J. Neurosci. Off. J. Soc.
Neurosci. 22, 9742-9753 (2002).

Zajicek, J. P. et al. Cannabinoids in multiple sclerosis (CAMS) study: safety and efficacy data for 12
months follow up. J. Neurol. Neurosurg. Psychiatry 76, 1664-1669 (2005).

Schoedel, K. A. et al. A randomized, double-blind, placebo-controlled, crossover study to evaluate
the subjective abuse potential and cognitive effects of nabiximols oromucosal spray in subjects with
a history of recreational cannabis use. Hum. Psychopharmacol. Clin. Exp. 26, 224-236 (2011).
D’Souza, D. C., Sewell, R. A. & Ranganathan, M. Cannabis and psychosis/schizophrenia: human
studies. Eur. Arch. Psychiatry Clin. Neurosci. 259, 413-431 (2009).

Ministry of Health NZ. Cannabis Use 2012/13: New Zealand Health Survey. (2015).

Russo, E. B. Current Therapeutic Cannabis Controversies and Clinical Trial Design Issues. Front.
Pharmacol. 7, (2016).

Tashkin, D. P. Effects of marijuana smoking on the lung. Ann. Am. Thorac. Soc. 10, 239-247 (2013).
Dunne, P. Dunne Outlines Options and Expectations in Letter re Cannabis-based Products. (2017).

June 2017 — Report compiled for Multiple Sclerosis New Zealand by Kerry Walker 14



	1. Introduction
	2. Disease modifying treatments
	2.1 Early Intervention
	2.2 Clinically Isolated Syndrome and Early Multiple Sclerosis
	2.3 Stopping Criteria
	2.3.1 Disease progression
	2.3.2 Fatigue and cognition in MS
	2.3.3 Expanded Disability Status Scale
	2.3.4 Multiple Sclerosis Functional Composite (MSFC)
	2.3.5 Multiple Sclerosis Impact Profile
	2.3.6 Performance Scales
	2.3.7 Removing the disability measure from the stopping criteria


	2.0 Cannabinoids and Multiple Sclerosis
	2.1 Cost to access
	2.2 Therapeutic benefits
	2.2.1 Spasticity
	2.2.2 Pain
	2.2.3 Progression of disease
	2.2.5 The argument against cannabis-based medicines
	Insufficient evidence
	Potential for abuse
	Psychiatric disorders
	Why not just smoke?




