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LETTER TO THE EDITOR

Post-H1N1 Narcolepsy-Cataplexy

Yves Dauvilliers, MD, PhD'; Jacques Montplaisir, MD, PhD*?; Valérie Cochen, MD, PhD'; Alex Desautels, MD**; Mali Einen, BA®; Ling Lin, MD, FhD?;
Minae Kawashima, PhD*, Sophie Bayard, PhD'; Christelle Monaca, MD, PhD®; Michel Tiberge, MD"; Daniel Filipini, MD*; Asit Tripathy, MD®;
Bich Hong Nguyen, MD'*; Suresh Kotagal, MD'"; Emmanuel Mignot, MO, PhD®

Table 1—Charactenstics of post H1IN1 narcolepsy patients

Age at Time between
diagnosis H1N1 exposure to H1N1 exposure (vaccine Date of

Case# Referral/Country (years) cataplexy onset manufacturer) Date of Vaccine Date of EDS Cataplexy
1 Stanford/Switzerland 10 4 weeks H1N1 with adjuvant: AS03 (Pandemrix) 12/08 1/510 1/5/10
2 Mayo Clinic/US 3 6 weeks H1N1/no adjuvant (Medimmune-mist 11/08 (mist); 2126/10 3/3110

and Panenza) 1/10 (injectable)

3 Stanford/US 9 2 wesks H1N1/no adjuvant (injectable) 12/09 1710 110
4 Stanford/UK 35 15 weeks H1N1 with adjuvant: AS03 (Pandemrix) 1710 4/10 £4/10
5 Montpellier/France 38 2 days H1N1 with adjuvant AS03 (Pandemrix) 12/09 12/0S 12/09
6 Montpellier/fFrance 19 16 weeks H1N1 with adjuvant: AS03 (Pandemrix) 12/09 3/10 5/10
7 MontpellierfFrance 14 S weeks H1N1 with adjuvant: AS03 (Pandemrix) 1710 2/10 3/10
8 Montpellier/France 14 20 weeks H1N1/no adjuvant (Panenza) 11/08 310 4710
9 Montpellier/France 13 8 weeks H1N1 with adjuvant: AS03 (Pandemrix) 12/09 12110 3/10
10 MontpellierfFrance 49 4 weeks H1N1 with adjuvant: AS03 (Pandemrix) 1710 2/10 2/110
1 MontreallCanada 17 3 weeks H1N1 with adjuvant: AS03 (Arepranrix) 12709 1710 1710
12 MontrealflCanada 41 123 weeks H1N1 with adjuvant AS03 {(Arepranrix) 11/09 1710 3/10
13 Montreal/Canada 11 4 weeks H1N1 with adjuvant: AS03 (Arepranrix) 12/09 12/08 12/09
14 MontreallCanada 51 £ weeks H1N1 with adjuvant: AS03 (Arepranrix) 12/09 1710 1710
15 Stanford/Hong Kong 45 8 weeks H1N1 infection likely (positive daughter) No vaccination 10/0S 1710
16 Stanford/US 5 6 weeks H1N1 infection documented No vaccination 10/08 10/09

Mean 215 7.4 weeks

SE 43 1.4 weeks

Narcolepsie avec cataplexie typique (PSG, MSLT, HLA+, Orexine bas)
- Age de debut parfois extréme, début brutal, formes séveres!

- ASLO + dans 68%, Trib2 négatif, IRM (n=6) normale
Délai Exposition vaccin et narcolepsie: 2-8 sem




Bilan cas Francais (n=A32) — 29/08/201 !
[ 32 cas ]
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Table 3. The diagnoses of narcolepsy (ICD-10 G47.4), age (in years) according to the calendar year

Age* group
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FINLAND CASES

Proportion élevée
de cas pédiatriques!!

Courtesy of M Partinen!



En Europe

-Prévalence de la narcolepsie avec cataplexie :
20-30 cas pour 100 000 personnes

-Incidence annuelle estimée:
7 a 8 nouveaux cas par million de personnes
soit en France 1’apparition d’environ 400 nouveaux cas par an

Dans le monde:

- 31 millions de doses Pandemrix (47 pays)

- 4.2 millions vaccin Pandemrix en France et 1.4 Panenzal!: di a AS03?
- 178 cas de narcolepsie rapportée a ce jour post pandemrix!

Table 4. Notified narcolepsy cases after having received Pandemrix / Arepanrix

_ 4-19 year olds / 100 000 vaccinated
Isiand 21 958 S.4
Finland &e68 000 sS.1
Sweden 1 193 000 4.9
Norway 510 000~ 1.6
The Great Britain 295 O00™™ O.7
Germany o928 000™™™ 0.5
Canada ~ 2 000 000 O.1

T 5-18 years of age

s 16 years of ace ) Surtout en Suéde, Finlande et Islande!! Et surtout des enfants ?

=T 0-17 years of age

-




Scaridinavian Fowrnal of Infectiores Diseases, 2011; Early Onlinc, informa

healthcare

ORIGINAL ARTICLE

Explorations of clinical trials and pharmacovigilance databases
of MiFF59%"-adjuvanted influenza vaccines for associated
cases of narcolepsy

THEODORE F. TSAI, ANTONIO CRUCITTI, PANTALEO NACCI, UWE NICOILAY,
GIOVANNI DELILA CIOPPA, JOHN FERGUSON & RALF CILEMENS

Frowm Novarris Vaccines and Diagnostics, Canibridee, MA

Table I. MFS59-adjuvanted and non-adjuvanted infifluenza vaccine
clinical rials explored for marcolepsy-relarted preferred rerms.

Vaccine Anugcen INDescription

Fluad HiINI,. H3NN=2. B MEFS9 _adjuvanted
seasonal vaccine

Acrippal® HINI, 3NN =2. B Non-—adjuvanted seasonal
vaccine

Fluvirin®™ HIiINI,. H3IN=2. B Non-—adijuvanted seasonal
vaccine

Oprafilu® HINI,  H3NN=Z2. B Non-adjmuvanted cell
culture-derived
seasonal vaccine

Celtura®™ HiIXN1 MIFS9-aduvanted cell
culture-derived
randemic vaccine

Focetria HiN1 MEFS9-_admuavanted
pandemic imfluenza
vaccine

Fluvirin (L1133 1)= Non-adijuvanted
pPandemic infiluenz=a
vaccine

FCC-HSN1 ! MEFS9-_aduvanted cell
culture—-derived
pandemic vaccine

Aflunov®™ MFS9-—adjuvanted
Pandemic/
pre-pandemic vaccine

=FormulatDons withh MFS9 adjuvant were also studied.

Données Pharmacovigilance Novartis: 23.2 Millions doses (Argentine: 10 M)
Effets secondaires entre 1 semaine et 3 mois : 5305 effet secondaires

7

Narcolepsie =0



Vaccine 29 (2011 ) 2461-247 3

Contonts lists availlablo at ScioncoDirect

Vaccine

journal homepage: www. . elsavier.com/locatae/vaccocine

Adjuvant Systerm ASO3 containing «a-tocopherol modulates innate imimune
response and leads to improved adaptive iminurliity
Sandra Morel 2% 1 Arnaud Didierlaurent®-', Patricia Bourguignon, Sophie Delhaye®, Benoit Baras®,

Valérie Jacob?, Camille Planty®, Abdelatif Elouahabi®, Pol Harvengt®, Harald Carlsen?, Anders Kielland?®?,
Patrick Chomez?, Nathalie Garcon<-2, Marcelle Van Mechelena:2

Pandemrix contient AS03 + a-tocophérol + squaléne

- Nouvelle génération de vaccin pour grippe saisonniere
- Plus efficace dans le temps / sels d’aluminium
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Nombreuses questions persistent!!

1. Augmentation de I’incidence de l1a maladie??

- S1 our : lice a quo1 ?? Media, Recrutement... ou HIN1/AS03 ?
- Cas recents diagnostiques plus vite

Ou reelle augmentation du nombre de cas?

2. Lien avec HINI: infection / vaccin/ ASO3?7?

- Reéel facteur de risgue ?

- Effet du vaccin uniguement ou HINZ1 lui-meme?
ou autres FDR associes (ASLO, AS03...)

- CAT: Supprimer I"adjuvant? OUI!
Que chez sujets HLA DQB*0602?
= |ntéréet de la vaccino-genomique ?

3. Phenotype similaire ?, reponse au T'T'T identique? 1VIg ?



Narcolepsy Onset Is Seasonal and
Increased following the 2002 H1N1
Pandemic in China

Fang Han, MD,’ Ling Lin, MD, PhD,? Simon C. Warby, PhD,? Juliette Faraco, PhD,*
Jing Li, BS,!" Song X. Dong, MD,! Pei An, BS,' Long Zhao, BS,' Ling H. Wang, MD,"
Qian Y. Li, MD,” Han Yan, MD,' Zhan C. Gao, MD,' Yuan Yuan, MD,’
Kingman P. Strohl, MD,? and Emmanuel Mignot, MD, PhD~?

Narcolepsy Onset
(average count / month)

Occurrences of Narcolepsy Onset 5

H1N1 Occurrences (count x1,000)

JEFMAMI JASOND | | | | 1 ! | | P | | 1 | 1 ; 1 |
1996 1199719981999 2000 2001 2002 2003 2004 2005 2006 2007 2008' 2009' 2010
Month Year

Augmentation du risque d’étre narcoleptique en 2009-10/ 1996-2008

n=173 /33 estimés... (OR: 3,2) et 12 avec vaccination H1N1 !l



i)
OPEN (J ACCESS Freely available online = PLOS One

Low Vitamin D in Narcolepsy with Cataplexy

Bertrand Carlander', Anne Marie Puech-Cathala®, Isabelle Jaussent?, Sabine Scholz', Sophie Bayard'~?,
Valeérie Cnchen1, Yves Dauvilliers'**

55 NC et 51 témoins
p =0.0039
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Marcolepsy with cataplexwy

VIT D divisé en quatrtiles:

Risque d’étre NC gd taux bas de VIT D (< 45, OR: 3.6, p=0.01)
Role de cette baisse dans physiopathologie ? Autoimmunité!
RoOle de substitution en VIT D chez ces patients ? 11




FYPOCrEUNE EVAIZNEIMEN:




Scienc EXPrEESS
Amyloid-B Dynamics Are Regulated by Orexin and the Sleep-Wake Cycle

Jae-Eun Kang.! Miranda M. Lim_! Randall J. Bateman_. >* James J. Lee.! Liam P. Smyth.’ John R. Cirrito.’ Nobuhiro Fujiki.*
Seijn Nishino.? David M. Holtzman ===~

'Department of Neurologyv, Washington University. St. Louis. MO 63110. USA . “Hope Center for Neurological Disorders.

Washington L'n_iversit}-', St. Louis. MO 63110. USA . *Alzheimer’s Disease Research Center. Washington University. St. Louis.
MO 63110. USA. *Sleep and Circadian Neurobiology Laboratory. Department of Psychiatry and Behavioral Sciences. Stanford
University. Palo Alto. CA 94304, USA_ “Department of Developmental Biology. Washington University. St. Louxs MO 63110,
USA.
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VIER Neurobiology of Aging xx (2011) xxx

www.elsevier.com/locate/ne

Hypocretin (orexin) loss in Alzheimer’s disease

Rolf Fronczek®"*, Sarita van Geest™", Marijke Frolich®, Sebastiaan Overeem®,
Freek W. C. Roelandse®, Gert Jan Lammers®, Dick F. Swaab?

Quantification des neurones a hypocrétine chez 10 AD et 10 témoins

Control NBEB 01-069 AD Patient NBB 95-087

Total: 30,338
Total: 11,388
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Total Number of Hypocretin<1 IR Neurons

Section Number Section Number

|:> Baisse de 40 % des neurones a hypocrétine dans AD, P=0.049



Quantification des neurones a hypocrétine
chez 24 AD et 25 témoins !!

Hypocretin-1 Concentration in CSF pg/ml

Con;rols AD Pa:t ients

Deux patients AD et somnolents avaient des taux bas d’hypocrétine...
16




Projection du systeme hypocretine

Somnolence )
Cataplexie y Estomac  Ghréline

7

Mauvais sommej I

Métabolisme Gyrus cingulaire Leptine
. —
JEmotlon N’\ ’
Récompe /— — Hypocretin
Nx Accu
Humeur \\\
Douleur -~ Amygdale

Mémoire QS 5

Olfaction \ £,

Vasculaire '

Impulsivité
Epith
olfactif




Researcireport Behavioural Brain Research 2011
Hcrtr1 and 2 signaling differentially regulates depression-like behaviors

Michael M. Scott®*, Jacob N. Marcus®, Ami Pettersen®, Shari G. Birnbaum¢, Takatoshi Mochizuki9,
Thomas E. Scammell, Eric ]. Nestler®, Joel K. Elmquist?, Michael Lutter®

Systeme hypocrétinergique: Rbole dans dépression ?
Modele de dépression chez la souris:
Altération du systeme hcrt-1 diminue les comportements desespérés

FNorced Swim Tont - inrvmobility
Forcod Swim Test - iImmaobility

D=0 . 0O 200
l P=0.001 I
:
1
- —
&

Altération des systemes hcrt-1,-2: Pas de changement sur anxiete
Altération de hcrt-2: aggrave le comportement désespére
Action hypocrétinergigue opposée sur humeur:
-Stimulant des récept -1: Effet Prodépresseur
-Stimulant des récept -2: Effet Antidépresseur
ATTENTION AUX FUTURS ANTI:PRO-OREXINE

Tivespet omobies)
o 5 8 8




AUTONOMIC RESPONSES TO PLMS IN NARCOLEPSY-CATAPLEXY

Autonomic Response to Periodic Leg Movements during Sleep in Narcolepsy-
Cataplexy Sleep 2011

Yves Dauvilliers, MD, PhD'; Marie-Héléne Pennestri, MPs??; Shirley Whittom, BSc?, Paola A_ Lanfranchi, MD, MSc?#*; Jacques Y. Montplaisir, MD, PhD?8

PLMS without Micro-arousals PLMS with Micro-arousals

g —9— CO”UO|W . ' N 8 - —e&— Control subjects
Narcolentic patients T Marcolepfic patients
T 6 r = Bt
i 4 P4 :
0 | 5 wZadl T
§ 0 ; ¢ § 0 ¥ ;
g ? Baseline PLMS onset oA ‘ g .2 | Baseline PLMS onset \{u
-4 | | | | | | | | | | | | | -4 | | | | | | | | | | | | |
0 8 6 4 2 1 3 5 7T 9 11 13 15 -0 8 6 4 2 1 3 5 7 9 11 13 15
RRinteryals RRintervals




BLOOD-PRESSURE IN THE NARCOLEPTIC MOUSE

Sleep Related Changes in Blood Pressure in Hypocretin-Deficient Narcoleptic Mice

Stefano Bastianini, MSci*'; Alessandro Silvani, MD, PhD*'; Chiara Berteotti, PhD'; Jean-Luc Elghozi, MD, PhD?; Carlo Franzini, MD'; Pierluigi Lenzi, PhD’;
Viviana Lo Martire, MSci'; Giovanna Zoccoli, MD, PhD'

Souris hypocretine-ataxin3 (n=12), hypocretin gene (n=8), WT (n = 10)

) y MBP

2, Mt

E 105 o Ha s T!‘::in
=i ":::-;‘;/n 3 Strain
2 = Measure State WT TG KO
BTG MBP (mmHg) W Mo+2 17«1 118+2
] E—h O N (mm Fg)

NREMS — 95+1 1001”1047

£ A
S0 ,4? ‘h‘}f
IR s d_[l RENS 0+2 AT 1M2+2
R s o
500

1357 9113117192123 L
L D
Time (hours)

TA plus haute en SL et SP chez KO et TG sans difference pour veille

Augmentation du risque de statut « non dipper » chez TG et KQo
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Annals of Internal Medicine 2010 ORIGINAL RESEARCH

Insufficient Sleep Undermines Dietary Efforts to Reduce Adiposity

Arlet V. Nedeltcheva, MD; Jennifer M. Kilkus, MS; Jacqueline Imperial, RN; Dale A. Schoeller, PhD; and Plamen D. Penev, MD, PhD

Characteristic 85-h TiB 5.5-h TIB
Baseline
Body welght, kg
Body mass Index. kg/m~
Body fat, kg
Fat-free body mass, kg

80.5 (10.3)
27.1(2.0)
250 (6.3)
555 (11.2)

820(11.2)
27.5(22)
26.4 (6.4)
556 (11.5)

T4 d
TIE
2.5 h

2 d
TIE
2.5 k

T4 d
TIE
5.5 h

2 d
TIE
5.5 b

ZFrrk
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restrictliom:
2wk TEE;
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24 -k
blood
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Wwashout
=3 o

14 d
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F.0 ke

14 d
TIE
2.5 h

2 d
TIE
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lo-od
samples

=2 ik
calorlc

resirictiomn:
2wk TEE;

MR
and

Welght.
DA,
anmd
24 -h
blood
samples

B o

B o

day 14 day 14

Restriction calorique a 90% du métabolisme de base: {400 kcal / jour .,



Weight Loss, kg

|
E

Fat-Free

Perte de masse grasse dans groupe a 8.5 h de sommeill
Intérét +++ mais generalisation dans SAOS, Obese ?

Type de stade de sommeil privé modifiant le metabolisme ?
Duree optimale de temps du sommeil pour « bien maigrir »s ?
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Sleepwalking is a common and highly heritable sleep disorder. However, inheritance

patterns of sleepwalking are poorly understood and there have been no prior reports of genes or

chromosomal loczalization of genes responsible for this disorder.

Obj

obligpsa arrow. Moiotic recombinants n mdoviduais 34 and 1S dolimeata thoe oocal linkage mitarval to S 8 cM (4.4 M)
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Background

£

MD

MD
D .M. Decsruisscau, BS
K.A. Yamada, MD

S.P. Duntley,

C.A. Gurnett, MD, PhD

LodScore
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Sex difference in the near-24-hour intrinsic period of
the human circadian timing system

Jeanne F. Duffy’, Sean W. Cain, Anne-Marie Chang, Andrew J. K. Phillips, Mirjam Y. Miinch?, Claude Gronfier?,
James K. Wyatt?, Derk-Jan Dijk>, Kenneth P. Wright, Jr.%, and Charles A. Czeisler’

Murmber of Men
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Période plus courte chez la femme: 24: 09 vs 24:19
35% des femmes ont une periode < 24h vs 14% des homme®




