
The diagnosis and management of multiple sclerosis (MS) are  
rapidly evolving areas. Although patients with MS are best managed 
by a multidisciplinary team, GPs have a pivotal role in their diagnosis 
and co-ordinating their management. 

Multiple sclerosis (MS) is the 
leading cause of nontraumatic 
neurological disability in 
young people and affects one 

in 1000 Australians.1 In Australia, women 
are three times as likely to be affected as 
men. Patients usually present between 
20 and 40 years of age.

At some time in their career, most GPs 
will care for a patient with MS. This article 
aims to provide a practical, up-to-date 
resource on MS, with an emphasis on the 
role of the GP in patient diagnosis and 
management.

Pathophysiology of multiple 
sclerosis
Although the cause of MS is unknown, a 
key feature is immune dysregulation, with 
its effects restricted to the central nervous 
system (CNS), including the brain, spinal 
cord and optic nerves. The adaptive 
immune system is implicated in a complex 
immunological response, whereby lym-
phocytes in the periphery, outside the 
CNS, are activated and trafficked into 
the CNS, causing focal inflammation. 
Previously, MS was widely considered an 
exclusively T cell lymphocyte-mediated 
disease, but recent advances in the under-
standing of its pathophysiology and 

therapy have highlighted a crucial role 
for B cells, likely by activating T cells via 
cytokine production, co-stimulation and 
antigen presentation. Focal inflammation 
within the CNS results in demyelination 
and axonal transection, features of acute 
MS plaques.
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In addition to adaptive immune mech-
anisms, local (innate) inflammatory 
responses within the CNS are activated 
in MS, involving microglia and macro
phages. Repeated inflammatory insults 
and chronic local inflammation lead to 
gradual neurodegeneration from axonal 

transection and loss, which is the principal 
pathological substrate for accumulating 
disability.

Several risk factors for MS have been 
identified, including exposure to Epstein-
Barr virus, changes in the gut microbiome, 
smoking, vitamin D deficiency and 

upbringing in higher latitude locations, 
possibly as a result of decreased sun expo-
sure influencing the immune system. 

In addition, over 200 genetic associa-
tions have been described for MS. Most 
are associated with the architecture of the 
immune system, such as the major histo-
compatibility complex. Despite this broad 
genetic influence, the MS concordance 
rate in monozygotic twins is 30%, sug-
gesting that an environmental trigger is 
required. The lifetime risk of MS in 
first-degree relatives of patients with the 
condition is of the order of 2 to 4%. How-
ever, at a background population incidence 
of about 0.1%, most patients with MS do 
not have a known family member with 
the disease.2

Clinical presentation 
In MS, focal inflammatory lesions or 
plaques cause focal neurological deficits if 
they occur in an area of the CNS that 
directly controls function. This is termed 
a relapse or attack. A relapse has a charac-
teristic temporal evolution, usually devel-
oping over two to three days, reaching a 
peak of intensity or severity at one to two 
weeks and then remitting over another one 

    KEY POINTS

•	Multiple sclerosis (MS) is the leading cause of 
nontraumatic neurological disability in young 
Australians. 

•	The presentation of MS is clinically 
heterogeneous.

•	The diagnosis of MS continues to depend on 
proving dissemination of pathology in time and 
space.

•	MRI has become increasingly important to both 
diagnosing and managing patients with MS.

•	Multiple disease-modifying therapies are 
available in Australia for the treatment of 
relapsing-remitting MS, with different modes of 
action, efficacy, side effects and monitoring 
requirements. 

•	Symptomatic management is important in all 
forms of MS to treat residual neurological 
deficits.
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to two weeks. The degree of improvement 
varies, ranging from complete resolution 
of symptoms to severe residual deficits. 
This form of MS is termed relapsing-
remitting MS. Symptoms that last less than 
24 hours or have an abrupt onset with fixed 
deficits are not typical and should lead to 
consideration of other aetiologies, such as 
vascular insults. 

The symptoms of MS relapses are het-
erogeneous, reflecting the variable loca-
tion of plaques within the CNS. Some of 
the more typical symptoms are shown in 
Table 1. 

Diagnosis of multiple sclerosis
The diagnosis of MS has been codified 
since 2001 with the McDonald criteria, 
which are regularly updated. The essence 
of these criteria is to prove that inflam-
matory/demyelinating events have 
occurred in more than two locations in 
the CNS and at more than two time points, 
fulfilling the requirement for there to be 
‘dissemination in space and time’. It is 
imperative that other causes of symptoms 

are excluded, as described below. 
Demyelinating events can be identi-

fied by the occurrence of typical clinical 
attacks or their typical appearance on 
MRI. The McDonald criteria for MS were 
most recently updated in 2017, and the 
steps to satisfying these are shown in 
Box 1.3 The 2017 criteria newly allow for 
dissemination in time to be proven by 
the presence of restricted oligoclonal 
bands in the cerebrospinal fluid, repre-
senting specific antibody proteins, which 
suggest inflammation is ongoing as 
opposed to monophasic. In addition, at 
least one clinical attack (relapse) must 
occur to meet the diagnostic criteria for 
relapsing-remitting MS. Although the 
2017 McDonald criteria do not require 
MRI, this is essentially mandatory where 
available as the absence of typical demy-
elinating lesions on MRI make the 
diagnosis of MS highly unlikely.

Disease course 
In 85% of patients with MS, the initial 
course of MS is relapsing-remitting. A 

multiple sclerosis continued 

1. DIAGNOSTIC STEPS FOR 
RELAPSING-REMITTING MULTIPLE 
SCLEROSIS3

1. Identify at least one typical clinical 
attack (relapse)

2. Show typical multiple sclerosis 
lesions on MRI*

3. Prove dissemination in space by: 
–– two or more MRI lesions, or 
–– one clinical attack and at least one 
MRI lesion in different locations

4. Prove dissemination in time by:
–– two clinical attacks occurring more 
than 30 days apart, or

–– new MRI lesions presenting on 
subsequent scans, or 

–– one contrast-enhancing lesion in 
the presence of a noncontrast-
enhancing lesion on MRI 
(confirming different time of onset), 
or

–– presence of restricted oligoclonal 
bands in the cerebrospinal fluid

* Although showing typical multiple sclerosis lesions 
on MRI is not a McDonald criterion, this is 
mandatory in practice where available.

TABLE 1. TYPICAL SYMPTOMS OF MULTIPLE SCLEROSIS

Lesion location Syndrome Symptoms

Optic nerve •	 Optic neuritis •	 Pain on eye movement, monocular reduced vision and colour vision, 
scotoma

Cerebrum •	 Hemiparesis •	 Unilateral weakness

•	 Hemisensory •	 Unilateral numbness, paraesthesia or pain

Brainstem (often 
two or more 
symptoms)

•	 Ophthalmoplegia; internuclear 
ophthalmoplegia 

•	 Diplopia

•	 Cerebellar/vestibular •	 Vertigo, nystagmus, ataxia, imbalance

•	 Trigeminal neuralgia

•	 Trigeminal sensory loss

•	 Facial pain

•	 Facial numbness

•	 Seventh nerve palsy •	 Facial weakness

Spinal cord 
(transverse myelitis)

•	 Limb paresis •	 Bilateral or unilateral weakness on trunk or limbs

•	 Sensory •	 Bilateral or unilateral numbness, paraesthesia or pain

•	 Urinary and faecal control •	 Bladder urgency or retention, constipation, bowel urgency, 
incontinence

•	 Lhermitte’s phenomenon (cervical 
spinal cord)

•	 Electric shock-like sensation running down back of neck to limbs with 
neck flexion
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patient presenting with their first typical 
demyelinating relapse that does not 
satisfy the McDonald criteria is classified 
with ‘clinically isolated syndrome’. These 
patients require regular monitoring to 
assess for any further inflammatory 
activity that would prove the diagnosis 
of MS. 

A proportion of patients with relapsing- 
remitting MS develop gradual progres-
sive disability in the absence of relapses, 
termed secondary progressive MS 
(Figure 1). This typically occurs at 10 to 
15 years after disease onset in untreated 
patients. In addition, 15% of patients 
present with progressive disease in the 
absence of relapses from disease onset, 
termed primary progressive MS. The 
pathological substrate of progressive dis-
ease is gradual neuroaxonal loss both 
within and outside MS plaques, leading 
to brain and spinal cord atrophy.

Although the above disease stages and 
disease courses are widely accepted and 
applied in clinical practice, it has become 
evident that neurodegeneration and 
markers of progressive disease are present 
at the earliest stages of MS. Thus, the 
categories of relapsing and progressive 
disease exist on a spectrum (Figure 1).

MRI criteria for multiple 
sclerosis
MS lesions of all ages appear as hyper
intensities in the white matter on T2- 
weighted and fluid attenuated inversion 
recovery (FLAIR) MRI sequences (Figures 
2a to d). Areas of hypointensity on 
T1-weighted MRI sequences denote loss 
of axons and are termed ‘black holes’ 
(Figure 2f). However, acute lesions may 
also appear hypointense owing to oedema. 

New lesions typically show gadolin-
ium contrast enhancement up to eight 
weeks after formation, allowing their age 
to be determined, and thus contribute to 
satisfying the diagnostic criterion of dis-
semination in time (Figure 2e). Lesions 
must be present in at least two of four 
regions (periventricular, juxtacortical/
cortical, infratentorial and spinal cord) 

Figure 1. Typical course of multiple sclerosis. The black arrows represent clinical relapses, 
and the green-shaded area represents disability. The blue- and red-shaded areas represent 
inflammation and neurodegeneration, respectively, showing the usual transition over time. 
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Figures 2a to f. MRI scans of the brain and spinal cord showing typical multiple sclerosis 
lesions in different patients (red arrows). a to d. Hyperintensities on T2-weighted and fluid 
attenuated inversion recovery (FLAIR) sequences. a. Periventricular lesion on an axial FLAIR 
scan. b. Infratentorial lesion on an axial T2 scan. c. Lower cervical spinal cord lesion on a 
sagittal T2 scan. d. Juxtacortical lesions on an axial FLAIR scan. e. Gadolinium enhancing 
lesions on a T1 scan suggesting new lesions. f. Hypointense ‘black-hole’ lesions on an axial 
T1 scan denoting axonal loss.
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to meet the diagnostic criteria for MS 
in  patients with a typical clinical 
syndrome. 

Many neurological conditions may 
present with white matter lesions or 
hyperintensities, and often the diagnosis 
is not clear on initial imaging, requiring 
follow-up imaging and other investiga-
tions. It is important that the diagnosis 
is clear before embarking on treatment 
decisions. A nonexhaustive list of differ-
ential diagnoses for MRI white matter 
hyperintensities is shown in Box 2. 

Assessment of patients with 
suspected multiple sclerosis 
GPs who see patients with a new neuro-
logical deficit are able to assess for the 
likelihood that MS or inflammatory/
demyelination is the underlying cause. 
Features to assess on history taking are 
shown in Table 2. 

Diseases that can mimic MS
Essentially, any disease that causes tran-
sient or fixed neurological deficits can 
mimic MS. 
•	 Stroke and transient ischaemic attack 

are common in older populations, 
due to cerebrovascular disease, but 
can also occur in younger patients as 
a complication of thrombophilic 
disease, drug use or comorbidities. 
Ischaemic strokes develop suddenly 
and are less likely to evolve than  
MS relapses. 

•	 Migraines often have visual, 
brainstem or sensory effects or even 
weakness associated with their aura. 

•	 Focal nonconvulsive seizures or 
deficits following a convulsive seizure 
(Todd’s paresis) may mimic MS, 
although seizures themselves are 

only rarely features of MS. 
•	 Peripheral nerve lesions, including 

those resulting in foot drop or  
carpal tunnel syndrome, also cause 
focal deficits. 

•	 Other neuroinflammatory  
diseases often present similarly to 
MS but are much rarer in  
prevalence. 
Any transient or fixed neurological 

deficit that is not readily explained by a 
known or benign cause should be promptly 
investigated, or the patient referred to a 
neurologist for assessment.

Initial investigations
The initial investigations for patients with 
possible MS are likely to be started by 
the GP and completed by the neurologist. 
The aim of the investigations is to con-
firm demyelination and to rule out other 
causes of the patient’s symptoms or the 
MRI appearance. Potential investigations 
to assess for MS are listed in Table 3. 

As evident in the modern criteria for 
MS, it is not necessary to assess the 
cerebrospinal fluid or evoked potentials 
in every patient. These are typically 
assessed when doubt remains after other 

2. DIFFERENTIAL DIAGNOSIS  
OF MRI HYPERINTENSITIES IN  
WHITE MATTER3

Vascular

•	 Chronic microvascular ischaemia

•	 Vasculitis

•	 Inherited vasculopathies  
(e.g. CADASIL)

Inflammatory

•	 Multiple sclerosis

•	 NMOSD/MOG antibody-associated 
disease

•	 Acute disseminated 
encephalomyelitis

•	 Sarcoidosis

•	 Systemic lupus erythematosus

Metabolic and mitochondrial

•	 MELAS syndrome

•	 Leigh’s syndrome

•	 Wernicke’s encephalopathy

•	 Osmotic demyelination

•	 Vitamin B12 deficiency

Other

•	 Infectious (e.g. JC virus/progressive 
multifocal leukoencephalopathy,  
viral encephalitis)

•	 Malignant (e.g. primary CNS 
lymphoma)

•	 Hereditary (e.g. leukodystrophy)

Abbreviations: CADASIL = cerebral autosomal 
dominant arteriopathy with subcortical infarcts  
and leukoencephalopathy; CNS = central nervous 
system; JC virus = John Cunningham virus;  
MELAS = mitochondrial encephalopathy with  
stroke-like episodes; MOG = myelin oligodendrocyte 
glycoprotein; NMOSD = neuromyelitis optica 
spectrum disorder.

TABLE 2. FEATURES TO ASSESS IN PATIENTS WITH A NEW PRESENTATION OF 
SUSPECTED MULTIPLE SCLEROSIS

Feature to assess Typical result in multiple sclerosis

Typical timing Clinical attacks or relapses occur acutely or subacutely and 
last more than 24 hours

Previous attacks Patients presenting with MS may have a previously unexplained 
neurological deficit or transient neurological symptoms 

Localised neurological 
deficit

Relapses occur in distinct regions of the CNS and most often 
have localised neurological signs

Absence of associated 
systemic illness

Fever and systemic illness are not usually associated with 
clinical attacks

Demographics MS is more likely to present in younger patients in their 20s  
to 30s and is three times as likely in women

Past medical history MS can be associated with other autoimmune disease

Family history MS is more likely in patients with a family history of MS or 
other autoimmune disease

Abbreviations: CNS = central nervous system; MS = multiple sclerosis.
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investigations, and more evidence of 
inflammation or demyelination is wanted. 

Management of multiple sclerosis
GPs have a pivotal role in co-ordinating 
the management of patients with MS. 
MS is a lifelong disorder with the potential 
to cause significant physical, cognitive 
and mental health disability. Patients are 
best cared for by a multidisciplinary 
team, of which GPs are a crucial part. 

The management of MS from a GP’s 
perspective can be categorised into the 
following domains: 
•	 evaluating and treating acute relapses
•	 supervising disease-modifying 

therapies
•	 managing adverse effects and risk 

minimisation 
•	 implementing effective treatment of 

symptoms related to neurological 
deficits.

Acute treatment of relapses
Relapses are classified as new neurological 
deficits that last longer than 24 hours. It 
is important to differentiate a new relapse, 
which is related to new focal inflammation 

within the CNS, from fluctuating residual 
neurological deficits, termed ‘pseudo
relapses’. Pseudorelapses occur with inter-
current illness, infection or fever, and are 
fully reversible after the comorbid condi-
tion subsides. They typically represent a 
worsening of pre-existing neurological 
deficits but may not necessarily be recog-
nised as such by the patient. When a 
patient presents with acutely worsening 
neurological symptoms, it is important to 
appraise for intercurrent illness with a 
physical examination, blood tests and 
urine culture where appropriate.

New relapses resulting in significant 
disability are treated with high-dose 
corticosteroids, usually in the form of 
intravenous methylprednisolone 1 g daily 
for three to five days. Corticosteroid 
treatment hastens recovery from relapses 
and, although there is conjecture as to 
whether it ultimately alters the final 
natural course of the relapse, there is 
MRI evidence of long-term benefit.4 Most 
relapses are treated in the same way, 
although minor relapses such as mild 
paraesthesiae might be monitored first 
for evolution before committing to 

high-dose corticosteroids. 
Forecasting problems that may arise 

with high-dose corticosteroid treatment 
is an important aspect of management. 
Potential problems include altered blood 
glucose control in patients with diabetes 
mellitus and insomnia and mood dis
turbance in certain patients. Stratifying 
the risk of avascular necrosis is also 
important.

In exceptional circumstances, when 
corticosteroids are contraindicated or 
when a severe relapse is unresponsive to 
corticosteroids, early treatment with 
plasma exchange is indicated. There is less 
evidence to support intravenous immu-
noglobulin in these settings, but it may be 
considered. These treatments are usually 
delivered in a hospital inpatient setting. 

Disease-modifying therapies
The range of disease-modifying therapies 
(DMTs) for MS has expanded greatly in 
the past decade. DMTs are effective in 
preventing new MS lesions and relapses, 
but have little or no effect on past lesions 
or accrued disability. For these reasons 
there is a focus in the MS neurology 
community to treat patients with higher- 
efficacy medications earlier. 

The development of effective treat-
ments for relapsing-remitting MS is a 
remarkable achievement, all the more 
impressive considering most new medi-
cations have different mechanisms 
of action and are true alternatives. In 
Australia, most DMTs are funded by 
the PBS for the treatment of relapsing-
remitting MS.

The choice of treatment is a complex 
decision that involves weighing the 
efficacy of treatment against its risks, as 
well as considering the patient’s pre
ferences. The choice is made with the 
treating neurologist. DMT options for 
MS are shown in Table 4.

Screening and vaccination
It is important for the GP to be aware of 
the risks of DMTs and the appropriate 
monitoring and risk minimisation 

TABLE 3. POTENTIAL INVESTIGATIONS TO ASSESS FOR MULTIPLE SCLEROSIS

Investigation Expected result in MS

MRI of brain and spinal cord Typical demyelinating lesions

Blood tests 

•	 FBC, EUC

•	 Serum antibodies (ANA, ENA, ANCA, 
dsDNA Ab, NMO Ab, MOG Ab) 

•	 ACE level

•	 Oligoclonal bands 

•	 Normal FBC, EUC

•	 Negative serum antibodies 

•	 Normal ACE level

•	 Negative oligoclonal bands

Cerebrospinal fluid (lumbar puncture) 

•	 Cell count and protein level

•	 IgG index

•	 Oligoclonal bands

•	 Normal or minimally raised cell count and 
protein level

•	 Raised IgG index

•	 Oligoclonal bands present

Visual and somatosensory evoked 
potentials study 

Delay in electrical signalling within the optic 
and sensory pathways typical of demyelination

Abbreviations: ACE = angiotensin converting enzyme; ANA = antinuclear antibody; ANCA = antineutrophil 
cytoplasmic antibody; dsDNA Ab = anti-double stranded DNA antibody; ENA = extractable nuclear antibody;  
EUC = electrolytes, urea, creatininine; FBC = full blood count; MOG Ab = myelin oligodendrocyte glycoprotein 
antibody; MS = multiple sclerosis; NMO Ab = neuromyelitis optica antibody.
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TABLE 4. DISEASE-MODIFYING THERAPIES FOR MULTIPLE SCLEROSIS

Disease-modifying 
therapy

Relative 
efficacy

Adverse effects Monitoring Pregnancy 
category

Interferon (SC or IM) Low Injection site reactions,  
flu-like symptoms, deranged 
LFT results, leukopenia, 
anaemia

•	 6-monthly FBC, LFT D

Glatiramer acetate 
(SC)

Low Injection-site reactions, rare 
transient systemic postinjection 
reactions

•	 None required B1

Teriflunomide (PO) Low-moderate Diarrhoea, nausea, hair 
thinning, severe hepatotoxicity, 
rarely SJS

•	 Monthly LFT for first 6 months, then 
6-monthly FBC, LFT

X (also concern 
for male fertility)

Fingolimod (PO) 
Siponimod (PO)

Moderate First-dose bradyarrhythmia, 
macular oedema, 
hepatotoxicity, lymphopenia, 
opportunistic infections 
(especially VZV infection),  
skin cancer

•	 6-monthly FBC, LFT; aim for 
lymphocyte level ≥0.2 x 109/L

•	 Predose ECG and cardiac monitoring 
during first dose 

•	 Predose and 4 months postdose 
ophthalmological examination

•	 Annual skin checks

•	 Up-to-date malignancy screen

D

Dimethyl fumarate 
(PO)

Moderate Diarrhoea, nausea, flushing, 
lymphopenia, hepatotoxicity, 
proteinuria, opportunistic 
infections

•	 3 to 6-monthly FBC, EUC, LFT; aim for 
lymphocyte level >0.70 x 109/L

•	 Annual urinary protein

•	 Annual skin checks 

•	 Up-to-date malignancy screen

B1

Cladribine (PO) Moderate-high Opportunistic infections, 
lymphopenia

•	 Lymphocyte count before each dose 
and 2 to 6 months after each dose

•	 Annual skin checks 

•	 Up-to-date malignancy screen

D (also concern 
for male fertility)

Natalizumab (IV) High Infusion-related reactions, 
progressive multifocal 
leukoencephalopathy, rare 
opportunistic infections

•	 Pretreatment and 6-monthly JCV 
antibody stratification

•	 6-monthly FBC, LFT

C

Alemtuzumab (IV) High Infusion-related reactions, 
opportunistic infections 
(especially herpes virus), 
autoimmune complications 
(thyroid autoimmunity, ITP,  
anti-GBM nephropathy)

•	 Prophylaxis with Listeria exclusion diet 
and antiviral medication for one 
month after infusion

•	 Monthly FBC, EUC, LFT, TFT, 
urinalysis, UACR for 48 months after 
last infusion

•	 Up-to-date malignancy screening 
(especially cervical cancer)

B3

Ocrelizumab (IV) High Infusion-related reactions, 
opportunistic infections 
(especially hepatitis B, herpes 
virus and VZV infection)

•	 6-monthly FBC, LFT

•	 Annual skin check

•	 Up-to-date malignancy screen

C

Abbreviations: anti-GBM = antiglomerular basement membrane; EUC = electrolytes, urea, creatinine; FBC = full blood count; IM = intramuscular; ITP = idiopathic 
thrombocytopenic purpura; IV = intravenous; JCV = John Cunningham virus; LFT = liver function tests; PO = oral; SC = subcutaneous; SJS = Stevens-Johnson syndrome;  
TFT = thyroid function tests; UACR = urine albumin-creatinine ratio; VZV = varicella zoster virus.
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practices. In general, all DMTs for MS 
are immunosuppressive to some extent, 
except the low-efficacy injectable medi-
cations. Patients should be assessed 
clinically and serologically for latent 
infections and their immunity to prevent-
able infections. Where indicated, they 
should be treated or vaccinated before 
commencing DMT. Live attenuated vac-
cines, such as varicella zoster, measles, 
and yellow fever vaccines, are contrain-
dicated after immunosuppressive therapy 
has begun. 

In addition, baseline routine screening 
for malignancy should be complete before 
commencement of immunosuppressive 
DMTs. This includes cervical cancer, 
breast cancer and bowel cancer screening 
for the appropriate populations. Follow-up 
screening is undertaken as per routine 
guidelines for the general population, 
except for the requirement for annual skin 
checks with some DMTs (see below).

Therapy for progressive MS 
All current DMTs act by modulating or 
suppressing the immune system. Two of 
these medications have shown some effect 
on progressive MS: ocrelizumab for pri-
mary progressive MS, and siponimod for 
secondary progressive MS. The effect of 
these medications is modest, and they do 
not reverse or stop progression but poten-
tially slow accrual of disability. The need 
for effective treatments for progressive 
forms of MS is still largely unmet.

Symptom management
GPs are often the first to institute man-
agement of symptoms related to neuro-
logical dysfunction in patients with MS. 
It is important to have a working man-
agement framework for common issues 
experienced by patients with MS.

Bladder symptoms
Bladder dysfunction is common in 
patients with MS. Broadly, there are two 
categories of dysfunction: 
•	 failure of bladder storage, which 

results in symptoms of urinary 

urgency, frequency and urge 
incontinence

•	 failure of bladder emptying, which 
results in symptoms of urinary 
retention, hesitancy and infections. 

The two forms of dysfunction may co-
exist, producing complex symptoms and 
management problems. 

Initial investigations after history 
taking should include urinalysis and 
culture to identify infection and meas-
urement of the postvoid residual by ultra-
sound examination. A postvoid residual 
greater than 100 mL indicates failure of 
bladder emptying and is a risk factor for 
urinary tract infections, calculi and 
hydronephrosis.

Initial treatment of failure of bladder 
storage is reduction in fluid intake as 
appropriate and regimented toileting 
through the day. Anticholinergics are 
useful, including oral or transdermal oxy-
butynin (available on the PBS), or solif-
enacin or mirabegron, which may have 
fewer cognitive side effects (but are not 
available on the PBS). Careful monitoring 
for symptoms of urinary retention is 
required after starting these medications, 
and follow-up measurement of postvoid 
residual is often helpful. Nocturia may be 
treated with a reduction in afternoon and 
evening fluid intake, or intranasal desmo
pressin, which can have hyponatraemia 
as a side effect. 

Patients with failure of bladder emp-
tying can trial alfa-antagonists including 
prazosin or tamsulosin. Intermittent clean 
catheterisation is often necessary.

Urinary problems that persist despite 
these measures or have complications are 
often best investigated by a urologist with 

expertise in neurogenic bladder disorders, 
who can perform urodynamic studies, 
cystoscopy, administration of intravesical 
botulinum toxin and other procedures.

Bowel symptoms
Neurogenic bowel symptoms include 
constipation, poor evacuation, urgency 
and incontinence. In addition, decreased 
physical activity contributes to bowel dys-
function. Treatment includes increasing 
fluid intake and dietary fibre, and laxa-
tives, especially bulking agents.

Pain 
Pain can result directly from MS lesions, 
such as in trigeminal neuralgia or spinal 
cord lesions, or from musculoskeletal pain 
as a result of physical disability. Treatments 
for neuropathic pain such as pregabalin, 
gabapentin, amitriptyline and duloxetine 
are useful. Trigeminal neuralgia is best 
managed with carbamazepine.

Spasticity
Spasticity, usually of the legs, is common 
in patients with MS and affects comfort, 
sleep and walking. Physical therapy with 
exercise and stretching is often helpful 
in minimising spasticity and reducing 
complications of fixed contractures. 

Baclofen is a muscle relaxant that eases 
spasticity and spasms but can cause cog-
nitive symptoms and muscle weakness. 
Careful assessment for leg weakness is 
necessary to ensure baclofen does not 
impair standing or walking. Intramuscu-
lar botulinum toxin and intrathecal 
baclofen pumps are advanced options for 
severe spasticity. 

In addition, the cannabinoid extract 
nabiximols is TGA-approved for sympto-
matic treatment of moderate to severe 
spasticity due to MS (see below). The 
alfa-agonist tizanidine is available through 
a special access scheme for treatment of 
spasticity where other treatments have 
failed. There is also evidence that the potas-
sium-channel blocker fampridine can 
improve walking speed in patients with 
MS, possibly due to restoration of neuronal 

In general, [most] DMTs for MS are 
immunosuppressive to some  

extent ... Patients should be assessed 
for latent infections and immunity 
to preventable infections before 

commencing DMT
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conduction in demyelinated axons within 
spinal cord lesions. The response varies 
between patients, so a short trial is often 
used to assess for benefit.

Fatigue
MS-related fatigue is a common symptom 
and generally is difficult to treat. Patients 
describe it as physical exhaustion and as 
pervasive through the day, with exacer-
bations often related to heat and exertion. 
Some patients may get relief with rest or 
daytime sleep. Medications that may be 
useful include stimulants such as modaf-
inil (off-label), dexamphetamine (off-
label) and methylphenidate (off-label), as 
well as amantadine (off-label) and selective 
serotonin reuptake inhibitors (off-label). 

Depression and cognitive impairment
Depression and cognitive impairment are 
common symptoms of MS and often 
coexist and influence each other. Depres-
sion is managed similarly in patients with 
MS as in other patients, with exercise, 
psychotherapy and pharmacotherapy 
where appropriate. Consideration of 
the side-effect profile of antidepressant 
medications is suggested to improve 
tolerability.

Cognitive impairment is managed by 
teaching coping strategies and engaging 
supports. Cognitive rehabilitation tech-
niques have had mixed results, and 
research is ongoing.

Advances in therapy for multiple 
sclerosis
Stem cell transplantation
The role and place of autologous haema
topoietic stem cell transplantation 
(AHSCT) in the treatment of MS is still 
being explored and debated. AHSCT may 
be as effective as the highest efficacy 
therapies currently available for the treat-
ment of relapsing-remitting MS, and the 
risks have improved in recent years with 
new ablative regimens. However, the 
long-term benefit is still unknown. 
AHSCT is offered in only a few centres 
in Australia, where the treatment is 

largely restricted to patients with active 
disease despite conventional, high-
efficacy therapy.

Therapy for progressive MS
The remarkable expansion of the thera-
peutic armamentarium for relapsing-
remitting MS has not been matched by 
treatment advances for progressive forms 
of MS. However, modest inroads have been 
made with ocrelizumab in primary pro-
gressive MS and siponimod in secondary 
progressive MS. In addition, much research 
is underway on treatments to promote 
remyelination and counter neurodegener-
ation, quite separate to modulating the 
immune system.

Role of cannabinoids in MS
Research on the use of cannabis deriva-
tives in patients with MS has expanded 
in recent years. There is modest evidence 
supporting specific formulations in 
reducing MS-related spasticity, and pos-
sible evidence supporting their use in the 
treatment of MS-related pain. There are 
numerous cannabinoid formulations, 
which vary in their concentrations of 
specific cannabinoids such as tetrahydro
cannabinol (THC) and cannabidiol 
(CBD). 

In Australia, the TGA has licensed 
nabiximols, which contains both THC 
and CBD, for use in patients with MS-
related spasticity. Cannabinoid use in 
general may be limited by low efficacy, 
side effects and restrictions on driving, 
especially for the psychoactive agent THC.

Conclusion
The diagnosis of MS can be challenging, 
and management advances are being 
made continually. Patients with MS are 
best cared for by a multidisciplinary team, 
with GPs playing a crucial role. Early 
recognition of a potential MS diagnosis, 
timely referral to a neurologist, identifi-
cation of relapses, monitoring of MS dis-
ease-modifying therapies and symptom 
management are all key areas to be 
addressed in primary care. �   MT
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