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What is MS

• MS is an inflammatory/degenerative disorder 
of the central nervous system.

• Classically presents as a relapsing remitting 
dysfunction of any part of the CNS including 
the spinal cord and optic nerves. Or in 10 –
15% of cases with inexorably progressive 
neurological dysfunction.

• Currently the exact cause of MS is unknown











Sir Augustus d’Este



Sir Augustus d’Este

• Grandson of King George the III, born 13th of 
January 1794 inconveniently shortly after the 
later annulled marriage of his parents Lady 
Augusta Murray and Prince Augustus 
Frederick Duke of Sussex and sixth son of 
George the III of the house of Hanover.



Sir Augustus d’Este

• His mother whom he lived with indulged his 
every whim  “he seems to have behaved 
during adolescence and as a young man in a 
manner that gave the English aristocracy of 
that time a deservedly bad name”. 



Sir Augustus d’Este

• December 1822 
– “Shortly after the funeral I was obliged to have my 

letters read to me and there answers written for 
me as my eyes were so attacked that when fixed 
upon minute objects indistinctiveness of vision 
was the consequence. On soon travelling to 
Ireland  his vision returned to normal.



Sir Augustus d’Este

• In the month of January 1826 My eyes were 
again attacked  as they were in Scotland …my 
eyes again recovered.

• October the 17th 1827 To my surprise I there ( 
in Venice) one day found a torpor of 
indistinctiveness about the feeling of the 
Temple of my left eye. At Florence I  began to 
suffer a confusion of sight.



Sir Augustus d’Este

• About the 6th of November the malady increased to 
the extent of my seeing all objects double. Each eye 
had its separate vision. The malady of my eyes 
abated I again saw all objects naturally in their single 
state. Now a new disease begins to show itself I 
found gradually (by slow degrees) my strength 
leaving me…At length about the 4th of December my 
strength of legs had quite left me and twice in one 
day I fell upon the floor.

• He made an incomplete recovery  



Sir Augustus d’Este

• In 1830
– Whilst at Ramsgate I formed a liaison with a young 

woman- I found in my acts of Connection a 
deficiency of a wholesome vigour

• By 1843 
– Whilst standing or walking I cannot keep my 

balance without a stick



Sir Augustus d’Este

• His handwriting deteriorated with the last 
entry in February 1848 and he died in 
December 1848 having had MS for some 26 
years initially relapsing remitting then 
secondary progressive 







Background

• Multiple Sclerosis (MS) is the most common 
cause of non-traumatic neurological morbidity 
and disability amongst young adults.

• Characterised in the majority of cases by the 
development of relapsing remitting 
neurological dysfunction with gradual 
accumulation over time of irreversible 
disability due to CNS damage.

• More common in women 3 – 1.



Background

• The mean age of onset in Tasmania is around 35 
years of age with men and those with primary 
progressive MS having a later age of onset.

• Very rare before 18 and uncommon in the 20s.
• Onset over 60 is also very uncommon.
• MS is still an uncommon disorder with around 1 

in a 1000 Tasmanians having MS.
• The median age of people with MS in Tasmania is 

55 -60.





Background

• There are between 20 and 30 new cases of MS 
diagnosed in Tasmania each year.

• The prevalence of MS is increasing in our 
community due to an increased incidence in 
females, overall significant fall in mortality, 
and migration to a cooler climate.



Background

• Several clinical subtypes
– Relapsing remitting.
– Secondary progressive.
– Primary progressive.
– ?relapsing progressive.
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Background

• MS radiologically is characterised by the 
development of characteristic but not diagnostic 
changes on MR scanning with lesions in the white 
matter of the brain and spinal cord.

• Pathologically these lesions are characterised by 
perivenular inflammatory infiltration, 
demyelination, with relative axonal sparing.  
However axonal loss develops with time and may 
be independent of the inflammatory lesions. 







Background

• Disability from MS can effect any aspect of the 
nervous system.
– Fatigue
– Motor dysfunction
– Cognitive decline
– Bowel and Bladder control
– Co-ordination
– Sensation
– Vision
– Pain



Diagnosis of MS



Diagnosis of MS

• Can be extremely difficult.
• No specific diagnostic test.
• Based on a set of clinical and radiological criteria 

produced by a committee. Referred to as the 
McDonald Criteria.

• Generally definite MS is a clinical diagnosis based 
on the development of 2 episodes of 
characteristic neurological dysfunction lasting 
>24hrs separated in time (at least 3 months) and 
space in the CNS.



Diagnosis of MS

• MS is not an MRI diagnosis!!!
• The MRI scan is supportive only.
• White matter lesions are very common with 

over 50% of normal people over the age of 40 
having some form of white matter disease!

• Therefore an MRI should only be done in the 
appropriate clinical setting.



Diagnosis of MS

• Features suggestive of MS.
– Optic neuritis (onset symptom in 40% of cases)
– Transverse myelitis (onset symptom in 35% of 

cases).
– Brainstem dysfunction (Onset symptom in around 

15% of cases).

• Remember you need 2 episodes separated in 
time and place.



Diagnosis of MS

• Symptoms not commonly associated with MS.
– Headache.
– Seizures
– Blackouts
– Generalised pain
– Tired all the time (MS fatigue has characteristic 

features).



















Progression of MS
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- Over 80% start off with  RR-disease
- Early stages may be subclinical (MRT)
- about 40-60% switch to SP-MS in 10 years



Natural history

• The development of MS leads to a shortening 
of life span on average by 5 years (equivalent 
to the risk of smoking half a packet of 
cigarettes per day).

• Roughly 30% of people will have a benign 
course and around 20% have a poor 
prognosis.



How We Measure Progression

• Generally very difficult.
• Most disability measures are based on 

ambulation. Most well validated and widely used 
is the Expanded Disability Status Score (EDSS)

• A rating scale from 0 -10 where 0 is normal and 
10 is death due to MS.

• Based on 7 functional composite scores. 
Pyramidal, sensory, visual, brainstem cerebellar,  
bowel and bladder and cognition and mood



How We Measure Progression

• However above EDSS 6 the scale is mobility based
– EDSS 6 walks with unilateral assistance of a cane.
– EDSS 6.5 walks with bilateral assistance. 
– EDSS 8 confined to wheelchair 

• The symptoms that people with MS feel are most 
important are not taken into account 
– Fatigue
– Cognitive impairment
– Pain



Causes of MS



Causes of MS

• Essentially remains an unsolved mystery
• Although some clues are emerging
• The whole picture is complex and what is clear 

is that there is no one cause of MS.
• MS is almost certainly caused by a complex 

interplay between genetic, environmental and 
infectious agents.
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Genetic Factors

• Clearly play a role in MS.
• However genetic factors probably contribute up to 20 - 30% of 

risk of developing MS in any one individual based on twin 
studies and family studies.

• Monozygotic twins have a concordance of 20 - 30% and as 
they share the same genes something else contributes the 
additional 70 - 80% of risk.

• There is an increased risk of developing MS in family members 
however this is relatively low again reflecting the moderate 
impact of genetics on the incidence of MS 



Genetics
• The risk of MS is increased if you have a first 

degree relative with MS.
– Parents 6.4X risk above the community risk
– Offspring 6.8X
– Non twin siblings 8.8X
– Dizygotic twins 25X

• However not for adopted or step children
– Adopted offspring 0X
– Adopted sibling 0X
– Stepchildren 0X

• The risk is intermediate for half siblings.





Genetics

• Therefore the fact that step and adopted 
children and siblings have the same risk of 
developing MS as the general population even 
though they are raised in the same 
environment would indicate that MS is not an 
infectious disorder.

• That is you can’t catch MS.



Genetics

• MS is not evenly distributed between ethnic groups. 
• Persons of Northern European origin have by far the highest 

rates of MS in the world. 
• Ethnically different populations living in the same 

environment can have significantly different MS prevalence 
rates.

• Native Americans, Inuit's, Australian Aborigines, and New 
Zealand Maori have been shown or thought to have lower 
rates of MS than persons of Northern European origin living in 
the same areas. 



Genetics

• Associated with an increased frequency of the 
HLA genotype HLA DRB1*1501.

• Also more recently a minor association has been 
noted with SNPs in IL2R and IL7R and many other 
genes. Up to 30 now recognised each 
contributing to around 1% of risk.

• Clearly MS is polygenic and other genetic 
influences such as gene environment 
interactions, epistasis, DNA methylation and rare 
variants play a role.



What Doesn’t Cause MS









Epidemiology of MS



Epidemiology of MS

• Considering the genetic data and the lack of 
evidence for an infectious cause of MS the 
environment acting at the population level; 
that is things that affect a whole population 
rather than individuals; may play an important 
role in the development of MS. We study and 
develop hypotheses as to causal factors of 
diseases by studying the incidence, prevalence 
and geographic distribution of illnesses.
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Country Prevalence PwMS
Denmark 149 8000
Slovakia 147 8000

Belgium + Luxemburg 146 15000
Czech 146 15000

Finland 145 7500
Germany 144 120000
Norway 144 6500
Ireland 142 5500
Russia 138 200000

Switzerland 137 10000
Sweden 135 12000

UK 134 80000
USA 125 350000

Canada 125 40000
Slovenia 124 2400
Austria 104 8500



Country Prevalence PwMS
Netherlands 100 16000

France 100 60000
Italy 87 50000

Hungary 84 8500
Australia 82 16000

New Zealand 77 3200
Israel 82 5000
Spain 62 25000

Portugal 50 5000
Greece 32 3500
Turkey 31 21000
Japan 8 10000
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Hygiene Hypothesis

• That is as our environment cleans up we are 
not exposed to as many infectious challenges 
as an infant and this may influence the 
maturation of our immune system and 
therefore  increase our susceptibility to 
autoimmune disorders such as MS.



Relation between the Incidence of Prototypical Infectious 
Diseases (Panel A) and the Incidence of Immune Disorders (Panel 

B) from 1950 to 2000

Bach J-F et al. New England Journal of Medicine, 2002.



Treatment of MS



Treatment of MS

• Drug treatments
• Symptomatic treatments
• Supportive treatments



What are we aiming for?

• Reduction in number and severity of relapses?
• Slowing or stopping accumulation of 

neurological disability?
• Reversal of established disability?
• Cure?
• Symptom amelioration?



What are we treating? 

• Inflammation?
• Axonal degeneration?
• Apoptosis?
• Autoimmunity?
• Neurodegeneration?



Treatment of MS

• Remember people with MS get other illnesses 
too!!

• There is a natural tendency to blame 
everything on MS.

• Particularly any form of pain or any 
“episodes”.

• Something's are obviously MS but many are 
not



Wait a minute Mr Adams maybe it isn’t your MS 
playing up!!!!



Things that make MS worse

• Temperature rises endogenous and 
exogenous.

• Inter-current infections.
• Depression/anxiety.
• Some medications (infliximab).
• Smoking.
• Increasing BMI.



Things that help MS.

• Regular exercise.
• Reducing weight.
• Stopping smoking
• Eating a balanced diet.
• Maintaining normal vitamin D levels
• Good support and understanding of what MS 

is and isn’t.



What are our options?
• Treatment of relapses

– Corticosteroids
– IVIG
– Plasma exchange

• Prevention of relapses/prevention of disability accumulation
– Interferon's.
– Glatiramer acetate.
– Monoclonal antibodies.

• Natalizumab
• Alemtuzumab
• Daclizumab

– IVIG
– Other DMDs

• Cyclophosphamide
• Cladrabine
• Fingolomid

• Novel agents under investigation
– Fumaric acid esters
– Teriflunomide
– CNTO1275 IL12 receptor monoclonal antibody



Treatments in MS: Class I or II Evidence
Definitely effective: Probably Effective

Corticosteroid Pulses Alemtuzumab
ß –Interferons Ocralizumab
Glatiramer acetate Daclizumab
Mitoxantrone
Natalizumab
Fingolomid
Cladrabine

Of limited or unproven value:
Azathioprin 
IVIG 
Methotrexate
Cyclophosphamide



Interferons

• β Interferons are type 1 interferons secreted by 
fibroblasts. They have antiviral, immunomodulatory 
and antiproliferative effects.

• In immune cells (most likely therapeutic target in MS) 
– Reduces antigen presentation 
– Reduces T cell proliferation
– Alters cytokine and matrix metalloproteinase expression
– Restores T cell suppressor function



Interferons

• 2 Forms commercially available
• IFN β1a produced in mammalian cell cultures 

(Chinese hamster ovary cell lines) therefore 
glycosylated.

• IFN β1b produced in bacterial cell culture (e-
coli) therefore non glycosylated.

• Essentially these 2 molecules have the same 
final pathway/transcriptional actions on 
binding to the INF β receptor.



Beta Interferon

• The use of interferon beta to treat MS was a major 
breakthrough.

• The pivotal trials of the late 80s and early 90s were 
the first well conducted double blind placebo 
controlled studies to show effectiveness for any 
therapy in MS.

• The effects demonstrated were modest (~30% 
reduction in relapse frequency) but real. And for the 
first time offered hope to persons with MS.



Beta Interferon

• Only useful in RRMS and perhaps relapsing 
progressive MS.

• Not effective in PPMS.
• Generally reduce relapse rates and severity of 

relapses.
• Effect on disability progression is not as clear 

although an effect is supported by some data.
• Most interest surrounds the timing of use and the 

dosage.



Problems

• Side effects
– Flu like symptoms
– Local reactions
– Depression?

• Appear to only affect the inflammatory rather 
than the neurodegenerative component of the 
disease

• Not effective in progressive forms
• Neutralising antibodies.



Glatiramer Acetate

• A copolymer of amino acids that loosely mimic 
the structure of myelin basic protein 
containing glutamic acid, lysine, alanine and 
tyrosine.

• Originally developed to study the role of MBP 
in EAE but found to be protective in the EAE 
model rather than encephalitogenic.



Glatiramer Acetate
• The copolymer consists of the acetate salts of the 4 naturally 

occurring amino acids.
• Average molecular weight is 4700 – 13000 Daltons.
• After injection it is rapidly digested into smaller fragments 

that are thought to be immunogenic.
• It is known that the smaller fragments as well as the whole 

molecule bind to HLA complex II on antigen presenting cells.
• This may modulate T cell expression either by down regulating 

auto-reactive T cells or boosting T suppressor or regulatory 
cells.

• The exact mechanism is unclear.



Glatiramer Acetate
• Was originally given to MS patients in 1977 and was well 

tolerated.
• Initial small double blind trial was suggestive but not 

conclusive.
• However 2 large double blind trials showed efficacy in 

reduction of relapses and time to next relapse.  
• Interestingly this effect seemed to increase with time on the 

study.
• More recent studies have suggested that the effect is more 

robust and at least equal to that of the interferons
• GA has subsequently been trialed in PPMS with no clear 

benefit.
• Oral GA has also not been shown to be effective


