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How can fatigue and excessive sleepiness be
differentiated?

About 70% of patients with multiple sclerosis complain
about general fatigue. In addition, more than 50% of
MS patients, when asked about the quality of their sleep
and sleep-related issues, complain that their sleep is
inadequate, that they either have insomnia or that they
feel un-rested after night time sleep. So there seem to
be two areas of fatigue; one of which is related, specifi-
cally, to sleep disturbance, while the other is related to
general tiredness. These two areas are not the same
and it is important to recognise this because their man-
agement strategies differ. Fatigue is a mental and phys-
ical tiredness that is independent of being sleepy. A
patient who is sleepy has an increased propensity to fall
asleep, and, will, for example, fall asleep quickly if they
were put in a darkened room; a patient who is just
fatigued will not. If a patient is suffering from excessive
sleepiness, the focus is on establishing the issues that
are affecting the quality or quantity of night time sleep
or on specific neurological abnormalities that are caus-
ing an increased sleep predisposition during the day
time that disturbs night time sleep. In a fatigued patient,
the focus is on the primary disease process. In multiple
sclerosis it is the direct consequences of the neurologi-
cal disturbance associated with the disease, for exam-
ple, depression, physical weakness and poor physical
fitness that causes fatigue.

What factors underlie fatigue and excessive
sleepiness?

Studies have shown that multiple sclerosis patients
with severe fatigue have decreased cerebral metab-
olism, cortical metabolism and basal ganglia metab-
olism compared to multiple sclerosis patients with-
out fatigue. The current thinking is that primary MS
fatigue is probably due to some central nervous sys-
tem disconnection between cortical and deeper
structures. Depression also plays a role in MS-relat-
ed fatigue. The first thing to do is to establish the fac-
tors that underlie the fatigue, then treat (pharmaco-
logically or by other means) accordingly. It is also
important to recognise that a patient may be using
the word, ‘fatigue’, to describe sleepiness; patients
do not tend to say ‘I am excessively sleepy’, or ‘I
have severe sleepiness’, though this may be what
they are suffering from. Instead, patients tend to use
vague expressions such as ‘I have a loss of energy’,
‘I can’t concentrate’ or ‘I feel weak’. If a patient uses
these sorts of expressions, they should trigger the
question in the physician’s mind: Is this fatigue or is
the excessive sleepiness symptomatic of a sleep dis-
order? In order to understand this better, a physician
can ask direct questions about nocturnal sleep
(amount of nocturnal sleep, quality of nocturnal
sleep) and about any tendency for daytime sleepi-
ness. Excessive daytime sleepiness is symptomatic
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Trigger words patients use to describe they are sleepy 

• ‘I have a loss of energy’ • ‘I can’t concentrate’ • ‘I feel weak’
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of a sleep problem which could be due to
sleep-wake dysregulation, sleep disruption or
a circadian misalignment.

What sort of sleep problems might MS
patients suffer from?

In multiple sclerosis patients with sleep distur-
bance, some patients may have primary insom-
nia, that is, insomnia unrelated to any psychi-
atric, medical or other identifiable reason. 

In the general population, over 30% of people
complain of primary insomnia, so this is likely to
be an issue in multiple sclerosis patients, too.
But, in addition, there are sleep problems that
can occur more commonly in multiple sclerosis
and cause disrupted sleep. For example,
patients may experience leg-jerking move-
ments, periodically, during night time sleep that
affects sleep quality due to frequent arousals.
Patients are unaware of these movements, and
these are distinct from restless leg syndrome,
which affects around 10% of the general adult
population. Periodic leg-movements affect
around 36% of multiple sclerosis patients and
this is a symptom they are unaware of, unlike
the feeling of restless legs. Periodic leg move-
ments occur every 30-40 seconds, particularly
in the non-REM stage of sleep. And though
patients are unaware of them, bed partners may
be, so information from them can be very help-
ful in deciding if this is a factor contributing to
sleepiness. Studies have not shown a greater
prevalence of sleep apnoea in the MS popula-
tion when compared with controls, but sleep
apnoea occurs commonly in the general popu-
lation, so some multiple sclerosis patients may
also be affected by this sleep problem. Other
unusual sleep disorders have been associated
with MS, including REM-like features on multi-
ple sleep latency tests that are similar to nar-

colepsy. There are some histocompatibility sim-
ilarities between narcolepsy and multiple sclero-
sis that raise the issue that some of these
patients may, in fact, have some specific, sleep-
wake alteration that may predispose them to
excessive sleepiness. If somebody with multiple
sclerosis is spending a lot of time in bed during
the day, there may be a tendency to develop
prolonged napping and sleep during the day
that takes away from night time sleep. This
means it is important to ask about the whole
sleep-wake pattern.

Can you explain the sleep/wake
process?

Wakefulness and sleep (and the transition from
one state to the other) are regulated by neu-
roanatomical, neurochemical and circadian
systems, but no single brain centre is respon-
sible for the whole sleep-wake cycle. ‘Being
awake’ involves two, parallel pathways that
activate the cortex: one arises from neurones
in the brainstem - the classical reticular acti-
vating system (RAS); the other a newly-charac-
terised, neuronal projection from the hypothal-
amus that incorporates the sleep-wake
‘switch’. The latter involves three distinct hypo-
thalamic structures that play a key role in pro-
moting either sleep or wakefulness: the ventro-
lateral preoptic area (VLPO - sleep-promoting),
the tuberomamillary nucleus (TMN - wake-pro-
moting) and the suprachiasmatic nuclei (SCN
- site of the ‘internal clock’ that regulates circa-
dian rhythm).

The sleep-wake ‘flip-flop’ switch

One model of the normal sleep-wake cycle
proposes that VLPO and TMN neurones
inhibit each other, thus causing oscillations

between wakefulness and sleep in a rhythm
determined by the internal clock in the SCN.
This is elegantly described by Saper et al who
discuss the concept of a reciprocal switching
circuit - or ‘flip-flop’ switch - which means the
brain can be either ‘on’ (calm wakefulness) or
‘off’ (asleep). The two halves of the flip-flop
circuit, by each strongly inhibiting the other,
create a feedback loop that is bi-stable,
meaning there are two possible stable pat-
terns of firing, with a tendency to avoid inter-
mediate states. 

The self-reinforcing firing patterns of the
flip-flop switch produce a degree of resis-
tance to switching when one side is firing
briskly, which confers stability to the system.
So, what flips the switch? When major influ-
ences come into play, such as circadian
sleep drive or an accumulated homeostatic
need for sleep, the relative balance of mutu-
al inhibition might gradually shift. When this
pressure to change becomes great enough,
the same feedback properties that allow the
flip-flop circuit to resist change will suddenly
yield and rapidly produce a reversal of the fir-
ing patterns. The flip-flop switch therefore
changes behavioural state infrequently but
rapidly, in contrast to the homeostatic and
circadian inputs, which change continuously
and slowly. 

The relatively recent discovery of the neu-
ropeptide, hypocretin (orexin), has thrown fur-
ther light on how stability of this switch is main-
tained. It is now thought that hypocretin neu-
rones might act as a ‘finger’, pressing the flip-
flop switch into the ‘wakeful’ position, and pre-
venting inappropriate switching into the ‘sleep’
position. It would follow that an unstable switch
could lead to insomnia or to unwanted, rapid
transitions into sleep during wakefulness, e.g.
as seen in narcolepsy. 
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Figure 2: Causes of Excessive Sleepiness
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How should these problems be 
investigated?

The first thing is to understand the sleep-wake
cycle by gleaning information with regard to
sleep from a patient diary/sleep log. The next
step is to determine, via symptom history, if
there is anything to suggest a primary sleep
disorder. If the patient has significant daytime
sleepiness, and simple adjustments to sleep
timing and pattern have been made but the
problem still exists, electrophysiological tests
are useful to see what is happening to the qual-
ity of night time sleep. In addition, a multiple
sleep latency test gives objective information
on sleep drive throughout the daytime. The
Epworth Sleepiness Scale (ESS) is a particular-
ly helpful scale to use with a patient that has an
increased physiological drive for sleep. This
scale provides useful information about sleepi-
ness and its relation to everyday activities of
daily living.

What questions can neurologists ask to
elicit a potential sleep disorder?

If a patient answers yes to the questions listed
below, this should alert a physician to a poten-
tial sleep disorder diagnosis:
• Do you snore? 
• Do you gasp during sleep?  

• Do you choke during sleep? 
• Do you have breathing difficulties during

sleep? 
• Do your legs jerk while you’re asleep at

night? (partner reporting) 
• Do you have difficulty falling asleep? 
• Do you have difficulty remaining asleep or

early morning awakening? 
• Do you take frequent daytime naps? 

What can be done to help a patient with
fatigue and/or excessive sleepiness?

There are a number of circumstances that can
worsen fatigue, such as excess heat, and these
should be avoided. Other aspects of behaviour,
such as timing of daily activities and spacing
out work activities, can be modified in favour of
reducing fatigue. If depression is an underlying
factor, this should be dealt with. Moreover, it is
important to assess the impact of MS medica-
tion on sleepiness as some drugs can impair
alertness during the day. Amantadine may be
useful in mild cases of fatigue as a small clini-
cal benefit may be gained. 

In more severe cases, modafinil, which pro-
motes wakefulness, is recommended as it is
beneficial in cases of excessive daytime
sleepiness. Modafinil reduces the effect of the
symptom of excessive sleepiness, but how it
works is not really known. We know modafinil

may influence the sleep-wake cycle and affect
the brain stem system involved in alertness
and wakefulness. If the patient is excessively
sleepy, modafinil could be added to the man-
agement strategy once the factors causing the
excessive sleepiness are dealt with. Other
medications, ranging from stimulants to
selegiline, may be worth considering, but
these are associated with either a higher
adverse event potential or there is limited data
on their usefulness and efficacy in the multi-
ple sclerosis population. With respect to a pri-
mary sleep diagnosis, treatment should be
directed specifically towards that. For exam-
ple, if the patient has a sleep-related breath-
ing disorder a CPAP (a continuous positive
airway pressure) device or other treatments
directed at relieving the respiratory distur-
bance may be recommended.

Are there any lessons to be learnt from
using modafinil in MS patients?

It is important to choose the correct
patients. Some of the earlier clinical
studies seemed to indicate that
modafinil was not effective in treating
fatigue, and to a greater extent this is
true. Modafinil treats excessive sleepi-
ness, it is important to differentiate
between a patient with fatigue and one
who may be fatigued and have exces-
sive sleepiness.  Whilst a high proportion
of patients report fatigue, few differenti-
ate this from excessive sleepiness, so it
is important to ask the right questions
before you prescribe modafinil. 

It may also take a bit of time for a patient to
get a good response. Sometimes, the medica-
tion needs to be titrated, and so a patient may
need to be maintained at a lower dose for a
period of time before the dose is increased
appropriately.

Initial studies showed that 200mg was effec-
tive, but we now know that in most cases
patients do better on 300-400mg doses. The
recommended approach is start low and go
slow. My practice is to divide a 200mg dose
into a 100mg morning dose, followed by anoth-
er 100mg dose around noon for a week. I
would then give 200mg twice daily for two
weeks in a month. If there is no benefit, treat-
ment is discontinued.

What are the side effects 
of modafinil?

The main side effects are headache, nausea
and nervousness. Usually, these are self-limit-
ing and can be helped, in some cases, by
reducing the dose. In multiple sclerosis
patients experiencing such side effects, it may
be prudent to use half a tablet of the lowest
dose (100mg) for a while until symptoms dis-
appear, then increase to a more appropriate
dosage. 
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Figure 3: Science of the
sleep-wake cycle



ACNR • VOLUME 5 NUMBER 5 • NOVEMBER/DECEMBER 2005 I 41

Do patients develop tolerance to
modafinil?

To date there have been over 200,000,000
patient days experience with modafinil and
long-term, open-label studies in the US have
shown that tolerance hasn’t developed over
prolonged periods of time when using
modafinil in narcolepsy patients. Such data
does not yet exist for the MS population.
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Brian Simpson – A Case History

Brian Simpson was first diagnosed with multiple sclerosis in 2001 after presenting to
his GP with an episode of blurred vision. He had also been experiencing spells of unex-
plained tiredness which, following the diagnosis of MS, were recognised as being dis-
ease-related symptoms. For Brian, such regular periods of fatigue and tiredness were
a particular concern since his physically demanding job as a fireman required him to
be alert and awake. He was well aware that suffering an episode of excessive sleepi-
ness at work could endanger his and others’ safety and so he approached his GP to ask
about possible treatment options.

Brian was initially offered treatment with amantadine, an established drug mainly
used for the treatment of Parkinson’s disease, but which has some effect on MS
fatigue. He tried the drug for several days, but experienced a variety of side effects and
his neurologist offered him Modafinil as an alternative.

Brian was treated with Modafinil, 200 mg, to be taken first thing in the morning, and
immediately began to feel the benefits. His energy levels whilst at work remained
steady and continued to do so during the evenings at home with his family. Moreover,
he suffered no major side effects. 

As a result, he has continued with the treatment now for 12 months and remains
enthusiastic about its effects. “Being on Modafinil allows me to play football on a
Sunday in the park with my kids and it allows me, at work, to push myself further than
maybe I would have done.” Treating his daytime excessive sleepiness with Modafinil
has allowed Brian to be active, live a normal life and gain back some control over the
disease. 
(Patient’s name has been changed)
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UK ABBREVIATED PRESCRIBING INFORMATION:

PROVIGIL®  100 mg and 200 mg tablets (modafinil)    

Please refer to UK Summary of Product Characteristics (SmPC) before prescribing.

Presentation: White to off-white tablets containing modafinil 100 mg or modafinil 200 mg (debossed with “PROVIGIL”
on one side and “100 MG” or “200 MG” on the other). Indication: Excessive sleepiness associated with chronic patholog-
ical conditions, including narcolepsy, obstructive sleep apnoea/hypopnoea syndrome and moderate to severe chronic shift
work sleep disorder. Dosage and Administration: Adults: Narcolepsy and Obstructive Sleep Apnoea/Hypopnoea Syndrome:
200 - 400 mg daily either as two divided doses in the morning and at noon or as a single morning dose according to
response; Shift Work Sleep Disorder: 200 mg daily taken as a single dose approximately 1 hour prior to the start of the
work shift. Elderly: Treatment should start at 100 mg daily, which may be increased subsequently to the maximum adult
daily dose in the absence of renal or hepatic impairment. Severe renal or hepatic impairment: Reduce dose by half (100 -
200 mg daily). Children: Not recommended. Contra-indications: Use in pregnancy and lactation, uncontrolled moderate
to severe hypertension, arrhythmia, hypersensitivity to modafinil or any excipients used in PROVIGIL. Warnings and
Precautions: Patients with major anxiety should only receive PROVIGIL treatment in a specialist unit. Sexually active
women of child-bearing potential should be established on a contraceptive programme before taking PROVIGIL. Blood
pressure and heart rate should be monitored in hypertensive patients. In patients with obstructive sleep apnoea, the
underlying condition (and any associated cardiovascular pathology) should be monitored. Patients should be advised that
PROVIGIL is not a replacement for sleep and good sleep hygiene should be maintained. PROVIGIL is not recommended
in patients with a history of left ventricular hypertrophy, cor pulmonale, or in patients who have experienced mitral valve
prolapse syndrome when previously receiving CNS stimulants. This syndrome may present with ischaemic ECG changes,
chest pain or arrhythmia. Studies of modafinil have demonstrated a low potential for dependence, although the possibil-
ity of this occurring with long-term use cannot be entirely excluded. PROVIGIL tablets contain lactose and therefore
should not be used in patients with rare hereditary problems of galactose intolerance, the Lapp lactase deficiency, or glu-
cose-galactose malabsorption. Drug Interactions: Modafinil is known to induce CYP3A4/5 (and to a lesser extent, other)
enzymes and so may cause clinically significant effects on other drugs metabolised via the same pathways. Examples
include ciclosporin, HIV-protease inhibitors and most of the calcium channel blockers and statins. The effectiveness of
oral contraceptives may be impaired through this mechanism. When these are used for contraception, a product contain-
ing at least 50 mcg ethinylestradiol should be taken. A number of tricyclic antidepressants and selective serotonin reup-
take inhibitors are largely metabolised by CYP2D6. In patients deficient in CYP2D6 (approximately 10% of the Caucasian
population) a normally ancillary metabolic pathway involving CYP2C19 becomes more important. As modafinil may
inhibit CYP2C19 lower doses of antidepressants may be required in such patients. Care should also be observed with co-
administration of other drugs with a narrow therapeutic window, such as anticonvulsant or anticoagulant drugs. As clear-
ance of warfarin may be decreased when PROVIGIL is administered concomitantly, prothrombin times should be moni-
tored regularly during the first 2 months of PROVIGIL use and after changes in PROVIGIL dosage. Undesirable effects:
Very common (>10%) - headache. Common (>1%-10%) - nervousness, insomnia, anxiety, dizziness, somnolence, depres-
sion, abnormal thinking, confusion, paraesthesia, blurred vision, nausea, dry mouth, diarrhoea, decreased appetite, dys-
pepsia, constipation, tachycardia, palpitation, vasodilatation, abdominal pain, asthenia, chest pain and abnormal liver
function tests. Dose related increases in alkaline phosphatase and gamma glutamyl transferase have been observed.
Uncommon (>0.1%-1%) side effects include arrhythmia, bradycardia, extrasystoles, hypertension, hypotension, dyspnoea,
asthma, leucopenia, diabetes mellitus, hyperglycaemia, hypercholesterolaemia and movement disorders (See SmPC for
other uncommon side effects). Basic NHS cost: Pack of 30 blister packed 100 mg tablets: £60.00. Pack of 30 blister packed
200 mg tablets: £120.00 Marketing Authorisation Numbers: PL 16260/0001 PROVIGIL 100 mg Tablets, PL 16260/0002
PROVIGIL 200 mg Tablets. Marketing Authorisation Holder: Cephalon UK Limited. Legal Category: POM. Date of
Preparation: June 2005. PROVIGIL and Cephalon are registered trademarks. Full prescribing information, including
SmPC, is available from Cephalon UK Limited, 11/13 Frederick Sanger Road, Surrey Research Park, Guildford, Surrey UK
GU2 7YD, Medical Information Freefone 0800 783 4869 (ukmedinfo@cephalon.com).

Key points:
• Fatigue and excessive sleepiness are two

symptoms that differ in their clinical man-
ifestation and management

• Patients who are fatigued may not report
that they are also experiencing excessive
sleepiness

• Many patients with MS may be excessively
sleepy due to sleep disruption or an
underlying sleep disorder

• Amantadine may be beneficial in treating
mild cases of fatigue.

• Modafinil 200mg – 400mg is effective in
treating excessive sleepiness associated with
chronic pathological conditions, including
narcolepsy, obstructive sleep apnoea-hypop-
noea syndrome and moderate to severe
chronic shift work sleep disorder.


