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Treatment of multiple sclerosis
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Multiple sclerosis (MS) is a chronic autoimmune infl ammatory 
disorder of the central nervous system (CNS). There has been 
an increase in the prevalence of MS worldwide. There are no 
epidemiological studies available from India in the last three 
decades. The prevalence of 3 per 100,000 for India, quoted 
by the Multiple Sclerosis International Federation (MSIF), is 
likely to be a gross under estimation. Natural history studies 
have shown that 10 years aft er disease onset, approximately 
50% of patients are using a cane to walk and 15% require a 
wheel chair. [1] A signifi cant number of patients with “benign 
MS” develop cognitive dysfunction into the course of their 
disease.[2]

Clinical Features

Most of the patients have initial demyelinating events referred 
to as clinically isolated syndromes (CISs) such as optic neuritis, 
partial cord syndrome, or an acute brainstem event. If the 
magnetic resonance imaging (MRI) shows multifocal disease 
at the time of CIS, nearly half to two-third develop recurrent 
events and transform into clinically defi nite MS. Based on the 
type of presentation, MS is classifi ed into:
1. Clinically isolated syndromes (CISs)
2. Relapsing and remitt ing multiple sclerosis (RRMS)
3. Secondary progressive multiple sclerosis (SPMS)
4. Primary progressive multiple sclerosis—progressive from 

the onset (PPMS)
5. Primary relapsing multiple sclerosis (PRMS)

An acute relapse refers to an episode of neurological 
disturbance, of the kind seen in MS that lasts for at least 24 h, 
and which was not precipitated by intercurrent infection or 
stress. Typically relapses evolve over days, reach a plateau, 
and gradually remit over a variable period of time.

Diagnosis

The core requirements for the diagnosis of MS are dissemination 
of lesions in space and time [Table 1]. The currently accepted 
classifi cation for MS is the McDonald Diagnostic Criteria[3] 
which is heavily biased in favor of MRI. Evoked potential 
studies and cerebrospinal fl uid (CSF) evaluation have become 
less important in the diagnosis of MS and are recommended 
when evaluating a case of CIS or there is clinical or radiological 
uncertainty [Table 2].

The revised criteria for diagnosis of MS include the following:
• At least two att acks with objective clinical evidence of at 

least two lesions.
• At least two att acks with objective clinical evidence of one 

lesion plus dissemination in space1 shown on MRI or two 
or more MRI lesions consistent with MS plus positive CSF 
fi nding or second clinical att ack.

• One att ack with objective clinical evidence of at least two 
lesions plus dissemination in time2 on MRI or second 
clinical att ack.

• One att ack with objective clinical evidence of one lesion, 
plus dissemination in space shown on MRI or two or more 
MRI lesions consistent with MS plus positive CSF fi ndings 
and dissemination in time shown on MRI or second clinical 
att ack.

• Insidious neurologic progression suggestive of MS plus 
one year of disease progression determined retrospectively 
or prospectively and two of the following: Positive brain 
MRI results (nine T2 lesions or at least four T2 lesions with 
positive visual evoked potential), positive spinal cord MRI 
results with two focal T2 lesions, and positive CSF fi ndings.

Treatment of multiple sclerosis
Treatment of MS includes treatment of acute relapses, disease-
modifying drugs, and treatment of various symptoms and 
complications associated with MS [Table 3 and Figure 1].

Note
1. The revised MRI criteria for dissemination in space are three of 

the following: One or more gadolinium-enhancing lesions or nine 
T2 hyperintense lesions; one or more infratentorial lesions; one or 
more juxtacortical lesions; or three or more periventricular lesions.

2. The revised MRI criteria for dissemination in time are detection of 
gadolinium enhancement at least 3 months aft er the onset of the 
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fi rst clinical event or detection of a new T2 lesion appearing at any 
time compared with a reference scan done at least 30 days aft er the 
onset of the initial clinical event.

Treatment of acute relapse
Prevention
Several factors may trigger relapses or may exacerbate 
existing symptoms and MS patients should be educated about 
preventive measures. Infections especially of the urinary tract 
should be anticipated and aggressively controlled. It is safe 
to vaccinate these patients. Stressful life events and physical 
trauma may also cause relapse.

Steroids
Not all relapses need to be treated. Steroids are best indicated 

for the treatment of disabling relapses such as optic neuritis, 
significant motor disability, acute ataxia, etc. The exact 
mechanism of action is not clear, but some of the possible 
mechanisms include: antiedema eff ects, stabilization of blood–
brain barrier, reduction of proinfl ammatory cytokines, and 
apoptosis of T cells.[4]

The optic neuritis treatment trial (OPTT) established the 
standard of care.[5] High dose intravenous (IV) methyl 
prednisolone in a dose of 1 g/day for 3 days followed by a 
short course of oral steroids in tapering dose was shown to be 
signifi cantly bett er than oral corticosteroids in the hastening 
rate of recovery following mono ocular optic neuritis. Time 
to next relapse was also prolonged in those who received 
parenteral steroids though this effect was not significant 

Table 1: Diagnostic criteria for multiple sclerosis (Revised Mc Donald criteria)
Clinical presentation Additional Data Needed

2 or more attacks

2 or more objective clinical lesions

None; clinical evidence will suffi ce

(additional evidence desirable and must be consistent with MS)

2 or more attacks

1 objective clinical lesion

Dissemination in space, demonstrated by:

• MRI

• 1 Gd-enhancing or 9 T2 hyperintense lesions if no Gd-enhancing lesion

• 1 or more infratentorial lesions

• 1 or more juxtacortical lesions

• 3 or more periventricular lesions

• (I spinal cord lesion =I brain lesion)

• or a positive CSF and 2 or more MRI lesions consistent with MS

• or further clinical attack involving different site

1 attack

2 or more objective clinical lesions

Dissemination in time, demonstrated by:

MRI

or second clinical attack

1 attack

1 objective clinical lesion

 (monosymptomatic presentation)

Dissemination in space by demonstrated by:

• MRI

• or positive CSF and 2 or more MRI lesions consistent with MS

and

Dissemination in time demonstrated by:

MRI

A Gd-enhancing lesion demonstrated in a scan done at least 3 months following onset of clinical 

attack at a site different from attack,

or

In absence of Gd-enhancing lesions at 3 month scan, follow-up scan after an additional 3 months 

showing Gd-lesion or new T2 lesion.

or second clinical attack

Insidious neurological progression

suggestive of MS

(primary progressive MS)

Positive CSF

and

Dissemination in space demonstrated by:

• MRI evidence of 9 or more T2 brain lesions

• or 2 or more spinal cord lesions

• or 4-8 brain and 1 spinal cord lesion

• or positive VEP with 4-8 MRI lesions

• or positive VEP with <4 brain lesions plus 1 spinal cord lesion

and

Dissemination in time demonstrated by:

• MRI

A Gd-enhancing lesion demonstrated in a scan done at least 3 months following onset of clinical 

attack at a site different from attack,

or

In absence of Gd-enhancing lesions at 3 month scan, follow-up scan after an additional 3 months 

showing Gd-lesion or new T2 lesion.

• or continued progression for 1 year

Attack – neurological disturbance consistent with MS and lasting more than 24 hours. Time between attacks not less than 30days, Positive CSF - Oligoclonal IgG 

bands in CSF (and not serum) or elevated IgG index, Positive VEP (visual evoked potential)- Delayed but well-preserved wave form. Attack – neurological disturbance 

consistent with MS and lasting more than 24 hours. Time between attacks not less than 30days, Positive CSF - Oligoclonal IgG bands in CSF (and not serum) or 

elevated IgG index, Positive VEP (visual evoked potential)- Delayed but well-preserved wave form.
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aft er the fi rst 10 years following OPN. Most neurologists use 
IV methyl prednisolone in doses of 1 g/day for 3–5 days.[6] 
Oral taper with corticosteroids is a controversial area in MS 
therapeutics, with many neurologists preferring to avoid 
it. In some situations when patients do not respond well to 
initial 3–5 days of parenteral methyl prednisolone, the course 
may be repeated once again. It is also advisable to give not 
more than three courses of steroids per year in MS patients.[7] 
Transient hyperglycemia and hypertension should be looked 
out for and so also worsening of preexisting acid peptic 
disease. The specifi c precaution to be taken before steroid 
administration is to exclude infections particularly urinary. 
Plasmapheresis and intravenous immunoglobulin are not 
standard recommendations in the treatment of MS relapse.

Disease-modifying drugs in multiple sclerosis
The disease-modifying drugs (DMDs) [Table 4] are used for 
the relapsing forms of MS and have multiple benefits:[8,9] 
(1) decreases in the frequency and severity of relapses or 
no relapses: (2) less development of disability or sustained 
improvement; (3) well maintained or improved quality of life; 
and (4) less MRI lesion burden and less development of CNS 
atrophy.

Although a variety of DMDs has become available for the 
treatment in MS, only interferon-beta (IFN-), glatiramir 
acetate, mitoxantrone, and the very recently launched 
Natalizumab (Tysabri) are currently available in India.

Interferon-
Interferons are produced naturally in human lymphocytes and 
modulate the immune system by infl uencing the production 
of protein products. Avonex and Rebif are forms of interferon 
-1a, but the strength of the individual doses and the injection 
routes diff er. Avonex is prepackaged as a 30-mg dose that is 
given once a week intramuscularly. Rebif is provided in two 
dose strengths, 22 mg and 44 mg, and is injected subcutaneously 
three times a week, beginning therapy with the lower dose. 
Betaseron, interferon -1b, is given subcutaneously every other 

Table 2: Diagnostic work up for suspected multiple sclerosis
Source Test Reason for testing
MRI with contrast

Blood (essential)

Blood (optional)

CSF (optional)

Cerbral angiography

(optional)

Biopsy

(optional)

Brain and spinal cord

ESR,ANA, ANCA,RF

Vitamin B12

Serology for HIV, Syphilis, HTLV1

ACE

Lactate, pyruvate,CK

Very long chain fatty acids

Arylsulfatase

Anti neuronal nuclear antibody 1&11

IgG index, Oligoclonal bands (paired samples)

Lactate,pyruvate

PCR for infections

Skin

Conjunctiva

Brain

Diagnosis of white matter disease. In MS, in addition, to establish 

dissemination in space and time

Vasculitis, Systemic autoimmune disorder

Vitamin B12 defi ciency

Sarcoidosis, whipples disease

Mitochondrial encephalomyopathy

Leukodystrophy

Paraneoplastic syndrome

MS, SSPE, HIV, neurosyphilis

Mitochondrial encephalopathy

HSV, CMV, HTLV1, other

Vasculitis, vasculopathy,

SLE, Vasculitis

Sarcoidosis

Atypical (non MS) white matter lesions

ESR- Erythrocyte sedimentation ratio, ANA- Antinuclear antibody, ANCA-Anti nutrophil cytoplasmic antibody, RF-Rheumatoid factor, ACE-Angiotensin converting 

enzyme, CK-Creatine phosphokinase, HSV-Herpes simplex virus, CMV-Cytomegalo virus, SSPE-Subacute sclerosing panencephalitis

Table 3: Treatment recommendations in multiple 
Sclerosis
1. Acute relapse :

Specifi c treatment ;Oral or Intravenous methylprednisolne 

(preferably Intravenous) 1 gram per day for 3 days, not more 

than 3 times in a year.

2. Disease modifying therapy:

RRMS : In all patients newly diagnosed to have RRMS by Mc 

Donald Criteria

SPMS : In all patients with SPMS and having superimposed 

relapses during their progressive disease course.

PPMS: Not indicated

Choice of therapy :

RRMS -  Either Interferon Beta or Glatiramir acetate can be 

started. Frequent and higher dosing with Interferon Beta more 

superior to once a week treatment.

SPMS – Interferon Beta to be started

Figure 1: Treatment algorithm for multiple sclerosis
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day. In several class I studies, interferon- has been shown to 
reduce the att ack rate in RRMS patients and also reduce T2 
lesion load on MRI.[9,10] However, there is litt le evidence from 
long-term follow-up studies that it slows down sustained 
disability progression..

Glatiramer acetate
Glatiramer acetate (Copaxone) is a synthetic drug that interferes 
with antigen presentation.[11] It is given as a single, daily, 20-mg 
subcutaneous injection. In several class I studies, glatiramer 
acetate has been shown to reduce the att ack rate in patients 
with RRMS, reduce lesion load on T2W MRI and possibly 
also slows sustained disability progression. It is appropriate 
to consider glatiramer acetate for treatment in any patient 
who has RRMS. Although it may be that glatiramer acetate 
also is helpful in patients with progressive disease, there is no 
convincing evidence to support this hypothesis.

Mitoxantrone
It is an anthrocenedione chemotherapeutic agent (similar 
to adriamycin) that has been approved for the treatment of 
relapsing remitt ing and secondary progressive MS. Three 
clinical trials including a large phase III study support the use 
of mitoxantrone in RRMS.[12-14] However, its use is associated 
with cardio-toxicity and leukemia in some patients who were 
in remission fi ve or more years aft er treatment.[15] At present 
the best indication for mitroxantrone would be in patients 
with aggressive RRMS (more than two relapses in a year or 
worsening lesion load while on a primary disease modifying 
agent) and probably patients with poor response to IFN-. 
However, in view of dosing limitations, at best, mitoxantrone 
can be used as an inducer of remission in RRMS.[16] Maintenance 
therapy with other DMDs is required. The best combination 
perhaps would be short course of mitoxantrone combined 
with a DMD with a good safety profi le such as -interferon or 
glatiramir acetate. There is no robust evidence to support the 
use of mitoxantrone in primary PPMS, or in the later stages of 
SPMR (EDSS > 6).

Natalizumab
It is a humanized monoclonal antibody directed against 
-integren, an adhesion molecule expressed on all leukocytes 
except neurtrophils.[16] The drug has been shown to be 
eff ective in suppression of relapses, disability, and MRI lesion 

Table 4: Disease modifying drugs in multiple 
sclerosis
Agent Dose Major side effects
IFNB 1b 250 ug SC every 

other day

Flue like illness, liver 

function and thyroid 

function abnormalities

IFNB 1a (IM) 30 ug IM weekly Same as above

IFNB 1a (SC) 44 ug thrice weekly Same as above

Glatirmaer 

acetate

20 mg SC daily Injection site 

reactions, urticaria,  

lymphadinopathy

Mitoxantrone 12 mg/m2 IV every 

3 months (max 140 

mg/m2)

Cardiomyopathy, 

leucopenia, 

treatment-related-

leukemia. infections 

infertility

Table 5 Symptomatic treatment of MS 
Symptom Treatment
 Pharmacological Non 

pharmacological
Drug Dosage 

Spasticity Baclofen 10-150 

mg/d. 

Physiotherapy

Tizanidine 2-24 mg/d Treat 

concurrent 

infections

Diazepam 5- 30 

mgm/d. 

Gabapentin 300-3600 

mg/d.

Botulium Toxin

Fatigue Amantadine 200-400 

mg/d

Exclude 

depression

Modafanil 200-400 

mg/d 

Exclude 

Hypothyroidism

 Cooling of body

Pain (MS 

Related)

Amitryptylline 25-150 

mg/d

Carbamazepine 200-1600 

mg/d

Gabapentin 300-2400 

mg/d

 Lamotrigine 200-400 

mg/d

Pregabalin 150-600 

mg/d

Tremor Occupational 

therapy

Intention Propranolol 40-120 

mg/d 

Physiotherapy

Gabapentin 300-2400 

mg/d

Cerebellar Carbamazepine 200-1600 

mg/d

VIM 

thalamotomy

Topiramate 25-150 

mg/d  

VIM deep brain 

stimulation

Clonazepam 3-6mg/d 

Paroxysmal Carbamazepine 200-1000 

mg/d

Symptoms Gabapentin 300-1500 

mg/d

Lamotrigine 200-400 

mg/d

Cognitive Donepezil 10 mg/d Attention 

training

Impairment memory 

training

activity, and the drug is very well tolerated. Natalizumab 
is given once a month as infusion. The major concern with 
natalizumab is the development of progressive multifocal 
leukoencephalopathy (PML).[17] By February 2011, at the time 
of writing this article the reported cases were 95, 20 of whom 
have died. The risk of PML rises with duration of treatment 
from, <1/1000 in the fi rst year to a litt le more than 1/1000 aft er 
the second year.

Other drugs used in the treatment of MS include azothiaprine, 
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methotrexate, cyclophosphamide, and mycophenolate moft il. 
However, none of them have been established for use by phase 
III studies.

Pregnancy
During pregnancy relapse rates are low but it defi nitely increases 
in the immediate 3 months postpartum.[18] Ideally women with 
MS should plan their pregnancy and stop disease-modifying 
agents 3 months prior to conception and restart the same aft er 
breast feeding is over. IFN- and natalizumab are Category C 
pregnancy drugs (where potential benefi ts may warrant the 
use of the drug in pregnant women despite potential risks), 
glatiramer acetate is a Category B (no demonstrable side eff ects 
in the fetus during any trimester) and mitoxantrone is a Category 
D (positive evidence of human fetal risk based on adverse 
reaction data, but potential benefi ts may warrant use of the drug 
in pregnant women despite potential risks) drug. There are no 
contraindications for breast feeding while on DMD.

Role of disease-modifying agents in clinically isolated 
syndromes
Several placebo-controlled phase III clinical trials (class I 
evidence) have studied patients with CIS and evidence of 
silent lesions on MRI. There was substantial reduction in new 
MRI lesions and risk of subsequent exacerbations in patients 
treated with interferon -1a (Avonex or Rebif),[19] interferon 
-1b (Betaseron), and more recently with glatiramer acetate 
(Copaxone). Patients initially treated with placebo and later 
converted to active treatment never achieved the magnitude of 
benefi t seen in the patients who received early treatment with 
disease modifying therapy.

Symptomatic treatment of multiple sclerosis
Spasticity, fatigue, tonic spasms, parasthesia, depression, 
sexual, and voiding dysfunctions are some of the symptoms 
that require pharmacological interventions[20] [Table 5].

Conclusions

The key to successful management of MS is early diagnosis and 
early initiation of treatment with disease-modifying agents. 
Creating awareness among primary care doctors especially 
ophthalmologists, pediatricians, and physicians with interest 
in neurology, go a long way in achieving an early diagnosis. 
The exorbitant cost of DMD makes it unaff ordable to vast 
majority of patients with MS in India. The necessity is now to 
have well-designed clinical trials which could re-examine the 
role of cheaper drugs such as azathioprine, in the Indian sett ing.
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