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Narcolepsy

• Chronic sleep disorder characterised by:

– Excessive daytime sleepiness (EDS)

– Cataplexy

– Sleep paralysis

– Hypnagogic hallucinations 

– Other symptoms: weight gain, poor concentration, 
emotional lability

• Age at onset of symptoms is usually between 
15-40 years



Brighton case definition

Level In the presence of

Level 1 Excessive daytime sleepiness
AND/OR

Suspected cataplexy
AND 

CSF hypocretin-1 deficiency

Level 2 Excessive daytime sleepiness
AND

Definite cataplexy
AND

Level 1 or 2 MSLT abnormalities
(mean sleep latency <8 min for adults and <12 min for children 

AND/OR at least 2 sleep-onset REM periods)

Level 3 Excessive daytime sleepiness
AND

Level 1 MSLT abnormalities
(mean sleep latency <8 min for adults and <12 min for children 

AND at least 2 sleep-onset REM periods)



Pandemic Influenza Vaccination 
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Age group 
Population of Ireland 

(Census 2006) 

Number of first shot 
vaccination with 

Pandemrix 

Population vaccine 
uptake (Pandemrix) 

0-4 271,714 129,942 47.8% 
5-19 852,454 339,312 39.8% 
20+ 3,085,412 474,229 14.4% 

Unknown - 3,413 - 
Total 4,209,310 946,896 22.5% 

 



Study Methods

• A retrospective population- based 
cohort study was conducted

• Narcolepsy Active  case finding by 
contacting all
– Sleep clinics
– Neurologists 
– Paediatricians
– General practitioners (GP)
– Psychiatrists
– Psychologists 
– Public health nurses

• GP and hospital records accessed 
with patient consent to verify 
diagnosis and dates of onset.

• Vaccination denominator data 
accessed via 2 vaccination 
databases

• Primary study period: 
– 1st April 2009 → 31st December 

2010

• Study cohorts:
– Born between 2006-2010 (aged 

0-4 years)
– Born between 1991-2005 (aged 

5-19 years)
– Born before 1991 (aged 20 years 

or older)
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Study Case Definition 

• A case of narcolepsy was 
defined as:

– Having onset of narcolepsy 
symptoms during the 
primary study period 
(01/04/2009-31/12/2010)

– Fulfilling the Brighton case 
definition for narcolepsy

– Diagnosis confirmed by 2 
neurologists blinded to 
vaccination status of cases
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Subsequently 
reported



Narcolepsy Cases

• 22 (69%) female and 10 
(31%) male

• Age distribution of cases:

• 30 cases vaccinated against 
pandemic influenza

– 25 vaccinated before 
symptom onset
• 24 received Pandemrix

• 1 received Celvapan

– 5 vaccinated after symptom 
onset 
• Considered as unvaccinated in 

study analysis

• 2 cases did not receive any 
pandemic influenza 
vaccinations
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Risk of Narcolepsy in 5-19 year olds

• Incidence of narcolepsy in vaccinated
– 5.7 per 100,000 person-years [95% CI: 3.4-8.9]

• Incidence of narcolepsy in unvaccinated
– 0.4 per 100,000 person-years [95% CI: 0.1-1.0]

• Significant 13.9-fold higher risk of narcolepsy in vaccinated 
compared to unvaccinated individuals

• Absolute increase of 5 narcolepsy cases per 100,000 vaccinated 5-
19 year olds

• The vaccine attributable risk of developing narcolepsy was 1:16,000 
vaccinated 4-19 year olds (95% CI: 1 in 13,000 - 1 in 21,000).

Study Period



Sensitivity Analysis

10



11

Potential Bias

• Although case finding was performed irrespective 
of the cases’ vaccine status, some unvaccinated 
cases may have not yet been diagnosed or 
reported at the time of the report.

• In the 5-19 year old age group:

– Additional 36 unvaccinated cases would need to be 
diagnosed for RR of narcolepsy to become non-
significant [RR=1.7; 95% CI: 0.98-2.92]

– Additional 60 unvaccinated cases would need to be 
diagnosed for the risk of narcolepsy to disappear 
[RR=1.07; 95% CI: 0.6-1.8]



Reports from Other Countries

• Sweden:

– 81 cases of narcolepsy in children/adolescents under 19 years. 
– An almost seven-fold higher risk in those vaccinated compared to those 

unvaccinated
– A more recent study reports a risk of 3 in the under 20s  and also increased risk 

of 2 in those aged 21-30

• Finland:

– 79 cases of narcolepsy reported in 4-19 years olds.
– 12.7 times the risk of narcolepsy in vaccinated compared to unvaccinated 4-19 

year old.
– No increase in narcolepsy was noted in children ages under 4 years or in adults 

over 19 years
• Vaccine attributable risk for developing narcolepsy  
• = 6 / 100 000 among those vaccinated 4-19 years of age
• = 1 / 16 000
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Country PandemrixR

Doses given to 4-19 yr old

Comment

Sweden ~1 000 000

Finland 668 000

Ireland 339 312

Norway 470 000 5-18 year olds

France ?

Germany ~700 000

Great Britain ~295 000 5-16 year olds

Canada, entire country ~ 1 200 000 Pandemrix-like
ArepanrixR

Canada, Quebec 793 448 5-18 year olds
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How many individuals in the susceptible age group were exposed ?



VAESCO CASE CONTROL STUDY (HYPOTHESIS TESTING)

 Design: Case control study

 Study Period: April 2009-July 2010 (after July: sensitivity analysis)

 Setting: 8 countries: FI, SW, NO, DK, NL, UK, FR, IT

 Cases: Validated  by Brighton case classification 

 Index date: Date of first referral to sleep center (primary) 
date of diagnosis and date of first symptoms  

(sensitivity)
 Controls: Matched on country/age/sex/index date

 Exposure: H1N1 vaccine, other vaccines, infections

 Data collection: harmonized methods and pooling 

Final report out; data incomplete, results confirmed FI and SW findings, 
For other countries inconclusive 

Hanna Nohynek   
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2010 2011 2012 Total

Narcolepsy+
Cataplexy

47 50 21 118

Narcolepsy 8 11 8 27

55 61 29 145
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Of the reports 
< 19 year olds 125
19 year and older 20 

THL National AEFI register 
Raported narcolepsy- cataplexy cases



”

Report from South Korea
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Country Age

group

yrs

Study

design

Definition

of onset

Follow up

period

Risk (RR/ 

OR)

95 % CI

Finland 4-19 RC 1. contact

with HC

1.1.2009-

15.8.2010

12.7 6.1 - 30.8

Sweden 19 RC Date of dg

G47.4

1.10.2009-

31.12.2010 4.06 2.87 - 5.58

Ireland 5-19 RC 1. contact

with HC

1.4.2009-

31.12.2010

13.0 4.6 - 34.7

France <19

>19

C-C Date of 

referral 

MSLT

1.4.2009-

30.4.2011
5.1  
3.9 

2.11 - 12.3
1.4 - 11.0 

Norway 4-19 RC Date of EDS 

by patient

1.10.2009 -

30.6.2010

14.5

UK 4-19 SCCS

CaseC

Date of EDS 

recorded by 

GP/centre

6 months 

post 

vaccination

16.2 3.1 – 84.5
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• Pandemrix vaccination is associated with an abrupt
increase in narcolepsy-cataplexy among children and teens, 
and possibly also in adults

• The relative risk varies between 3 to 14 / 100 000 in the 
susceptible age group

• The vaccine associated risk is small (<7 /100 000) but
consistently seen in different populations where Pandemrix
was used in large numbers in susceptible age group

• Such a rare event would not have been picked up in 
prelicensure trials

• In most countries, the postlicensure safety surveillance did
not pick up the signal either
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