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The	  MSLT	  is	  an	  extremely	  important	  
and	  useful	  inves$ga$on	  in	  the	  

diagnosis	  of	  narcolepsy	  
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Narcolepsy	  
•  Derived	  from	  the	  Greek	  

–  “Seized	  by	  somnolence”	  

•  First	  named	  by	  a	  French	  
neurologist,	  JBE	  Gelineau	  	  

–  S$ll	  known	  in	  certain	  centres	  
as	  “Gelineau’s	  syndrome”	  

–  Earlier	  descrip$ons	  are	  noted	  
from	  Carl	  Friedrich	  ORo	  
Westphal	  



Frequency	  

•  Prevalence	  is	  25	  to	  50	  per	  100,000	  with	  cataplexy	  
•  Longstreth	  et	  al,	  Sleep	  2007,	  Vol	  30	  No1	  

•  Incidence	  data	  is	  limited	  –	  possibly	  1.37	  	  per	  
100,000	  person-‐years	  with	  or	  without	  cataplexy	  

•  Silber	  et	  al.	  Sleep	  2002;	  25:197-‐202	  

•  Male	  to	  female	  ra$o	  is	  1:1	  
•  Age	  of	  onset	  is	  variable	  
–  Two	  peaks	  –	  age	  15	  and	  36	  

•  Dauvilliers	  et	  al.	  Neurology	  2001,	  57(11)	  



Age	  of	  onset	  

Age	  of	  onset	  is	  variable	  
Two	  peaks	  –	  age	  15	  and	  36	  
Dauvilliers	  et	  al.	  Neurology	  2001,	  57(11)	  

	  



Pathophysiology	  

•  Frequently	  unrecognised	  
– Typical	  delay	  of	  1	  to	  61	  years	  in	  diagnosis,	  around	  
10.5	  years	  in	  UK	  
•  Morrish	  et	  al,	  Sleep	  Medicine	  2004	  (5)1	  37-‐41	  

•  50%	  of	  adults	  report	  symptoms	  beginning	  as	  a	  
teenager	  

•  Can	  lead	  to	  impairment	  of	  social	  and	  
academic	  performance	  



Morbidity	  
•  Socially	  embarrassing,	  and	  

source	  of	  “humour”	  
•  Job	  impairment	  from	  sleep	  

aRacks,	  memory	  problems	  
•  In	  one	  study,	  24%	  of	  

pa$ents	  stopped	  working	  
and	  18%	  were	  fired	  

•  Increased	  risk	  of	  death	  for	  
automobile	  accidents	  
–  Cease	  driving	  on	  diagnosis	  

un$l	  control	  is	  achieved	  
–  Permanent	  exclusion	  from	  

Group	  2	  



Assessment	  of	  Sleepiness	  
•  Excessive	  day$me	  sleepiness	  is	  a	  significant,	  chronic	  

problem	  
–  5%	  of	  popula$on	  

•  Lavie	  P.	  Sleep	  1981	  4(2):	  147-‐58	  

–  Mul$ple	  causes	  
–  Morbidity	  for	  pa$ent	  and	  those	  around	  

•  Mitler	  et	  al.	  Sleep	  1988;	  11(1):100-‐0	  

•  Important	  to	  assess	  sleepiness	  accurately	  

•  Ra$ng	  scales	  have	  variable	  reliability	  
–  Epworth	  and	  Stanford	  Scales	  are	  subjec$ve,	  other	  issues	  around	  
use	  



Objec$ve	  markers	  of	  sleepiness	  
•  Ini$al	  studies	  used	  EEG	  changes	  to	  determine	  sleep	  onset	  

•  Davis	  et	  al	  Science	  1937;	  86:	  448-‐50	  

•  Evolved	  into	  Rechtschaffen	  and	  Kales	  scoring	  system	  
–  Sleep	  stages	  
–  Sleep	  latency	  

•  Development	  of	  90	  minute	  day	  paradigm	  
–  Correla$ng	  sleepiness	  with	  sleep	  latency	  
–  60	  minutes	  wakefulness,	  30	  minute	  sleep	  
–  Using	  Stanford	  Sleepiness	  Scale	  and	  repeat	  measures	  of	  sleep	  
latency	  
•  Carskadon	  and	  Dement	  Sleep	  1982;	  5	  Suppl	  2:S67-‐72	  



Does	  sleep	  latency	  exactly	  correlate	  
with	  sleepiness?	  

•  Tendency	  to	  sleep	  in	  the	  absence	  of	  aler$ng	  
factors	  

•  Sleepiness	  correlates	  with	  short	  sleep	  latency	  
•  Carskadon	  and	  Dement.	  Sleep	  1982;5	  Suppl	  2:	  S67-‐72	  

•  May	  also	  correlate	  with	  “sleepability”	  
– Ability	  to	  transi$on	  into	  sleep	  
–  Some	  people	  have	  high	  sleepability	  without	  
sleepiness	  
•  Harrison	  and	  Horne.	  Neurophysiol	  Clin.	  1996;	  26(1):15-‐20	  

•  Influenced	  by	  mul$ple	  factors	  



Development	  of	  MSLT	  
•  Six	  volunteers	  	  
–  2	  nights	  sleep	  depriva$on	  
–  In	  bed	  every	  2	  hours	  and	  told	  to	  fall	  asleep	  

•  If	  awake,	  stopped	  aner	  20	  minutes	  
•  Woken	  aner	  one	  minute	  of	  stage	  1	  

–  Prevent	  accumula$on	  of	  sleep	  

•  Proven	  correla$on	  between	  depriva$on	  and	  sleep	  
latency	  

•  Carskadon	  and	  Dement	  Sleep	  Research	  1977;	  6:200.	  	  
•  Carskadon	  and	  Dement	  Percept	  Mot	  Skills	  1979;	  40(2):496-‐506	  

•  SOREMPs	  in	  narcolepsy	  iden$fied	  
•  Rechtschaffen	  A	  et	  al	  Electoencephalogr	  Clin	  Neurophysiol	  1963,	  15:599-‐609	  



MSLT	  in	  narcolepsy	  
•  Recent	  review	  of	  13	  papers	  of	  MSLT	  in	  narcolepsy	  

•  Included	  control	  popula$on	  in	  4	  studies	  
–  MSL	  for	  narcolepsy	  3mins	  (+/-‐	  3.1mins)	  

•  MSL	  for	  controls	  10.5mins	  (+/-‐	  4.6mins)	  
–  84%	  of	  narcolepsy	  pa$ents	  meet	  tradi$onal	  limit	  of	  5	  minutes	  

•  SOREMPs	  
–  10	  papers	  reviewed	  	  

•  Presence	  of	  cataplexy	  diagnos$cally	  sufficient	  
–  Majority	  of	  narcolepsy	  pa$ents	  have	  SOREMPs	  

•  At	  least	  2	  or	  more	  
–  Frequency	  of	  SOREMPs	  increase	  with	  decreasing	  latency	  

•  Sensi$vity	  of	  0.78	  and	  specificity	  of	  0.93	  for	  all	  studies,	  
•  Removing	  one	  study	  increased	  sensi$vity	  to	  0.79	  and	  specificity	  to	  0.98	  

•  Studies	  reviewed	  by	  Arand	  et	  al	  Sleep	  2005;	  28(1):123-‐144	  



Guidance	  

•  Difficul$es	  in	  accessing	  sleep	  studies	  in	  UK	  
•  Limited	  access	  
	  

Interna$onal	  Classifica$on	  of	  Sleep	  Disorders	  (v2)	  state:	  
•  while	  narcolepsy	  without	  cataplexy	  “must”	  be	  confirmed	  with	  
polysomnography	  (PSG)	  and	  mul$ple	  sleep	  latency	  tes$ng	  (MSLT),	  
narcolepsy	  with	  cataplexy	  “should,	  whenever	  possible”	  be	  
confirmed	  by	  PSG	  and	  MSLT	  	  

	  
•  Cataplexy	  thought	  to	  be	  virtually	  diagnos$c	  of	  narcolepsy	  



Problems	  

•  Symptoms	  of	  narcolepsy	  can	  occur	  in	  
unaffected	  individuals	  
– Sleep	  paralysis	  as	  isolated	  parasomnia	  in	  50%	  of	  
adult	  popula$on	  

– Excessive	  day$me	  sleepiness	  has	  broad	  
differen$al	  diagnosis	  

– Fac$$ous	  narcolepsy	  and	  cataplexy	  have	  been	  
described	  

•  History	  dependent	  on	  experience	  of	  clinician	  



•  Pa$ents	  were	  iden$fied	  over	  a	  5	  year	  period	  
from	  the	  records	  in	  the	  Dept	  of	  Sleep	  
Medicine	  

•  All	  had	  been	  previously	  diagnosed	  as	  
narcolepsy	  with	  cataplexy	  

•  Referred	  for	  2nd	  opinion	  as	  not	  responding	  to	  
treatment	  
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Background and purpose: The second version of the International Classification of
Sleep Disorders suggests narcolepsy with cataplexy can be diagnosed on history alone.
Patients: Five patients with a history supportive of narcolepsy/cataplexy.
Method: Case review following clinical investigation.
Results: None of the five patients had a diagnosis of narcolepsy/cataplexy on the basis
of objective testing using polysomnography (PSG) and multiple sleep latency testing
(MSLT).
Conclusion: PSG and MSLT should always be used in conjunction with a compre-
hensive history taken by an experienced sleep physician to support a diagnosis
of narcolepsy with cataplexy and to exclude other conditions that may mimic
narcolepsy.

Introduction

Narcolepsy with cataplexy has a prevalence of 25–50/
100 000 people [1]. Because of its protean implications
for the individual and society, it is an important diag-
nosis to make accurately [2].

The second edition of the International Classification
of Sleep Disorders (ICSD-2) distinguishes between two
different types of narcolepsy: narcolepsy with cataplexy
and narcolepsy without cataplexy [3]. A clinical diag-
nosis of narcolepsy is usually based on the tetrad of
excessive daytime somnolence (EDS), cataplexy, sleep
paralysis and hypnagogic hallucinations. Disrupted
nocturnal sleep and automatisms may also feature.
Cataplexy is unique to narcolepsy, and this association
is reflected in ICSD-2 criteria, which states that whilst
narcolepsy without cataplexy !must" be confirmed with
polysomnography (PSG) and multiple sleep latency
testing (MSLT), narcolepsy with cataplexy !should,
whenever possible" be confirmed by PSG and MSLT.

Symptoms associated with narcolepsy can occur in
otherwise unaffected individuals; sleep paralysis can
occur as an isolated parasomnia in up to 50% of the
adult population, whilst EDS has a broad differential
diagnosis including sleep-disordered breathing (SDB),

genetically long sleep requirements, chronic sleep
deprivation and depression. Both non-organic, or
!pseudo-" cataplexy and narcolepsy have been described
in the context of drug seeking behaviours, but few cases
have been reported in the literature [4–7]. However, the
risk of under-recognition is present, leading to inap-
propriate long-term management.

We present a case series where full sleep testing and
evaluation confirmed pseudonarcolepsy where previ-
ously a diagnosis of narcolepsy with cataplexy had been
incorrectly made. The Ethics Advisory Committee in
Edinburgh does not require approval for case series.

Cases

All cases presented in Table 1 were women and were
referred to a single sleep centre from 2000 to 2007.
Physical examination and blood tests, including elec-
trolytes, liver function, full blood count, glucose, ferri-
tin, C-reactive protein and thyroid function were
normal in all cases. Patients discontinued regular
medications 2 weeks prior to overnight PSG, followed
by MSLT the next day.

Cases 1, 3 and 5 were diagnosed as narcoleptic by a
general practitioner and cases 2 and 4 by a neurologist.
None had prior sleep studies. On review by a sleep
specialist, all cases described sudden onset, transient
muscle weakness precipitated by emotion or !drop
attacks", EDS and vivid dreams and hallucinations
around sleep, whilst 3 described sleep paralysis. Case 4
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Inves$ga$ons	  

•  Exclude	  other	  causes	  
•  HLA-‐DQB1*0602	  
–  93%	  of	  pa$ents	  with	  cataplexy	  and	  56%	  without	  cataplexy	  
–  Mignot	  et	  al,	  Arch.	  Neurol	  20002	  59(10):1553-‐62	  

•  MRI	  
–  Controversial.	  Sugges$on	  that	  changes	  are	  visible	  in	  pons	  
within	  the	  RAS	  
•  Structural	  abnormali$es	  of	  brainstem	  is	  a	  differen$al	  of	  idiopathic	  
narcolepsy	  



Other	  inves$ga$ons	  

•  Lumbar	  puncture	  
– CSF	  hypocre$n	  levels	  can	  also	  be	  checked,	  with	  
low	  CSF	  hypocre$n	  levels	  (less	  than	  110pg/ml	  or	  
1/3	  of	  the	  mean	  control	  value)	  are	  consistent	  with	  
narcolepsy	  	  

– Sensi$vity	  62%,	  specificity	  98%	  in	  narcolepsy	  
–  Issues	  of	  diagnosis	  –	  not	  all	  pa$ents	  had	  posi$ve	  
MSLT	  
•  Mignot	  et	  al,	  Arch.	  Neurol	  2002	  59(10):1553-‐62	  



The	  MSLT	  is	  an	  extremely	  important	  
and	  useful	  inves$ga$on	  in	  the	  

diagnosis	  of	  narcolepsy	  
	  


