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Abstract 

Study Objectives:  To estimate the prevalence and incidence and evaluate the treatment patterns of patients diagnosed with narco-
lepsy in specialist care in Sweden.

Methods:  This non-interventional retrospective longitudinal study used Swedish register data from 2010 to 2020 and included 
patients diagnosed with narcolepsy (either type 1 or type 2), recorded in specialist outpatient and inpatient care from January 2015 to 
December 2019. All patients received an index date corresponding to the date of the first narcolepsy diagnosis.

Results:  The prevalence and incidence of narcolepsy were 14.7/100 000 and 0.9/100 000 individuals, respectively, with a greater 
proportion of females than males. The study included 1846 prevalent narcolepsy patients of either type, of which 466 were inci-
dent. The majority of prevalent patients (87.9%) were prescribed narcolepsy-related treatment at index with stimulants being the 
most common treatment. Both in the years before and after index, the most used medication by prevalent patients was stimulants 
(42.4% and 54.8%, respectively). Among incident patients, stimulants were the most common drug in the year after index (57.0%). 
Treatment switching following index was frequent and a large share of incident patients who started on modafinil were switched 
to stimulants.

Conclusions:  The prevalence of narcolepsy was lower than previously reported and was higher in females than in males; inci-
dence was comparable throughout the study period. At index, not all patients used narcolepsy-related medications, potentially 
indicating a hesitance towards treatment and/or a need for faster initiation of treatment following index. Many patients were 
switched from the treatment they first initiated after diagnosis, which might be due to a lack of efficacy and/or unacceptable side 
effects.
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Graphical Abstract 

Epidemiology, patient characteristics, and treatment patterns of patients with narcolepsy in Sweden: 
A non-interventional study using secondary data

Anna Giertz*; Johan Mesterton; Tanja Jakobsson; Stephen Crawford; Somraj Ghosh; Anne-Marie Landtblom 

Prevalence of narcolepsy was lower than previously reported and was higher in females than in males; incidence was comparable throughout the study 
period. At index, not all patients used narcolepsy-related medications, potentially indicating a hesitance towards treatment and/or a need of faster 

initiation of treatment following index. Many patients were switched from the treatment they first initiated after diagnosis, which might be due to lack of 
efficacy and/or unacceptable side effects.

The prevalence of narcolepsy in Sweden 
increased from 10.0 to 17.0 per 100,000 
individuals from 2015 to 2020 and was 
higher in females than in males (17.3 
versus 12.2 per 100,000 individuals).

Prevalence and incidence

The incidence of narcolepsy in Sweden 
ranged between 0.8–1.1 per 100,000 
individuals and was higher in females 
(0.9–1.4 per 100,000 individuals) than in 
males (0.7–0.8 per 100,000 individuals).

Methods Study population 

Treatment patterns 

In the year before index, the most used medication 
was stimulants (42.4%), followed by antidepressants 
(30.5%) and modafinil (23.5%) and the order remained 
the same in the year of index as well as one year after 
index. 

Patients of all ages with a diagnosis of narcolepsy in 
specialist outpatient and/or inpatient care between 1 Jan 
2015 and 31 Dec 2019 (hereafter referred to as ‘prevalent 
patients’).

Among prevalent patients, a subset of patients were defined 
as ‘incident patients’ if they had at least two recorded 
diagnoses of narcolepsy during the same period, but with no 
diagnosis of narcolepsy from 1 Jan 2010 to 31 Dec 2014. 

Objectives 

This non-interventional retrospective study aimed to 
estimate the crude prevalence and incidence of 
narcolepsy and evaluate the treatment patterns of 
narcolepsy patients in Sweden between 2015 and 
2020 using secondary data from national registers.

Prevalent patients  (N=1,846) 

• Retrospective longitudinal cohort 
study

Study 
design

• National Patient Register
• Prescribed Drug Register

Data 
sources 

• 1 Jan 2010 to 31 Dec 2020Study 
period

The most used medication in the year before index was 
antidepressants (20.8%), followed by modafinil (16.1%) 
and stimulants (14.8%). 

Incident patients  (n=466) 

Treatment switch patterns

After index, 41.5% of patients were first prescribed 
stimulants. Within stimulants and modafinil, a meaningful 
share of patients discontinued treatment to then re-initiate 
treatment within the same treatment group. 

Prevalent patients  (N=1,846) 

The most common treatment at treatment initiation after 
diagnosis was modafinil (40.9%), followed by stimulants 
(30.5%). The fewest number of treatment changes were 
required for patients on stimulants.

Incident patients  (n=466) 

Key words: incidence; narcolepsy; prevalence; Sweden; treatment patterns

Statement of Significance

This was a non-interventional retrospective cohort study which estimated the prevalence and incidence of narcolepsy and eval-
uated the treatment patterns of patients with narcolepsy in Sweden using Swedish register data from specialist outpatient and 
inpatient care from 2015–2019. These registers have full coverage of the Swedish population, providing unmatched quality and 
completeness for decision-making. Based on specialist care data, prevalence was lower than previously reported and incidence 
was comparable throughout the study period. At the time of the first narcolepsy diagnosis, not all patients used narcolepsy-related 
medications, potentially indicating a need for faster initiation of treatment following the index. Many patients were switched from 
the treatment they first initiated after diagnosis, which might be due to the lack of efficacy of available treatments.

Narcolepsy is a rare, chronic, central nervous system disorder of 
hypersomnolence characterized by excessive daytime sleepiness, 
which is associated with cataplexy, hypnagogic or hypnopompic 
hallucinations, sleep paralysis, and disrupted nighttime sleep [1, 
2]. There are two major types of narcolepsy: narcolepsy type 1 
(NT1) and narcolepsy type 2 (NT2), the former distinguished by 
symptoms of cataplexy and a loss of orexin-producing neurons 
in the lateral hypothalamus [2, 3]. A typical cataplectic attack 
involves a sudden and spontaneous loss of voluntary muscle tone 
during wakefulness that is evoked by emotional situations (either 
negative or positive) [4].

Reported global prevalence estimates of narcolepsy range 
from 0.2 to 65.4 per 100 000 individuals, barring one study which 
reported an estimate of 79.4 per 100 000 individuals [5, 6]. The 
estimated overall prevalence of narcolepsy in Europe has been 
reported to be 40.6 per 100 000 individuals (NT1: 19.7; 95% con-
fidence interval [CI]: 5.1 to 34.3 and NT2: 20.9; 95% CI: 5.9 to 
36.0) based on a multi-country study utilizing a random sam-
ple of participants which was representative of the European 

population [7]. The prevalence of narcolepsy in the US popu-
lation increased by 14% between 2013 (38.9 per 100 000 indi-
viduals) and 2016 (44.3 per 100 000 individuals) based on a 
retrospective cohort study which used Symphony Health data 
(2013–2016) [8]. However, Scheer et al. reported a substantially 
higher prevalence of narcolepsy (79.4 per 100 000 individuals) in 
the United States based on data from a 2008 to 2010 US health-
care claims database [5]. This was an outlier caused by the case 
ascertainment algorithm used in the study producing higher 
sensitivity and lower specificity than other reported studies. 
Such a variation in prevalence estimates might be attributed to 
differences in methodology, study periods, diagnostic criteria, 
and study designs [6, 9].

The overall prevalence of narcolepsy in Sweden is not known. 
However, in a recent study focusing on the treatment of nar-
colepsy in Sweden between 2005 and 2017, 2508 patients were 
identified using the Swedish National Patient Register (NPR), rep-
resenting a prevalence of around 25 per 100 000 individuals [10]. 
It is also known that after the H1N1 pandemic, including mass 
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vaccination with Pandemrix (2009–2010), there was an increase 
in the incidence of narcolepsy [11, 12].

Narcolepsy cannot be cured and even when treated, it can be 
psychosocially devastating. Affected individuals often experience 
tiredness and apathy, which may result in social isolation [13]. A 
range of medications are available for the treatment of narco-
lepsy. Currently, these include drugs that promote wakefulness, 
i.e. for excessive daytime sleepiness (modafinil, methylphenidate, 
amphetamines, and others), and adrenergic and serotonergic 
reuptake inhibitors for cataplexy. Pitolisant and sodium oxybate 
also promote wakefulness and prevent cataplexy [1, 14–16].

Currently, only a few observational studies on narcolepsy describe 
the clinical characteristics, epidemiology, treatment patterns, soci-
etal outcomes, and overall survival in a real-world setting in Sweden 
[10, 17]. This non-interventional retrospective study aimed to esti-
mate the crude prevalence and incidence of narcolepsy and evaluate 
the treatment patterns of narcolepsy patients in Sweden between 
2015 and 2020 using secondary data from national registers.

The Swedish administrative databases used in this study have 
full coverage of the Swedish population (approximately 10 mil-
lion individuals). It is compulsory to report to these registers, 
and patients remain included in them from birth until either 
their death or emigration, which minimizes loss to follow up and 
makes cohorts representative of the general population, provid-
ing unmatched quality and completeness for decision-making. 
Individual identifiers allow for linkage across registers for longi-
tudinal studies of large cohorts, making it feasible to analyze data 
on healthcare visits, diagnoses and procedures, prescribed treat-
ments, long-term sick leave, demographics, and causes of death.

Methods
Study design and patient population
This was a retrospective longitudinal cohort study which used 
pseudonymized patient-level data from Swedish registers, namely 
the NPR and the prescribed drug register (PDR; Table 1). The study 
included patients of all ages with at least one primary or sec-
ondary diagnosis of narcolepsy (NT1 or NT2, without distinction; 
ICD-10-SE codes: G47.4, G47.4A, G47.4B, G47.4W, and G47.4X) in 
specialist outpatient and/or inpatient care between January 01, 
2015, and December 31, 2019 (hereafter referred to as “prevalent 
patients”). Specialist care involves all hospital-associated care but 
does not include primary care or general practitioner visits. Among 
prevalent patients, a subset of patients was defined as “incident 
patients” if they had at least two recorded diagnoses of narcolepsy 
(of which one was primary) during the same period, but with no 
diagnosis of narcolepsy from January 01, 2010, to December 31, 
2014. These two cohorts were based on different aims: capturing as 
many narcolepsy patients as possible, which formed the prevalent 
cohort, and ensuring the patient cohort consisted of confirmed 
narcolepsy cases with stricter inclusion criteria (requiring a mini-
mum of two diagnoses) which formed the incident cohort.

The study period ranged from January 01, 2010, to December 
31, 2020 (Figure 1). All patients received an index date corre-
sponding to the date of first narcolepsy diagnosis in the inclusion 
period (prevalent patients who were diagnosed with narcolepsy 
before the start of the inclusion period had a common index date, 
January 01, 2015). The look-back period consisted of the 3 years 
prior to the index date, which was used to identify comorbidities 

Table 1. Summary of Key National Registers Used in This Study

Type of data Source registers Details

Inpatient care National Patient Register (NPR) Includes the dates and diagnoses associated with all in-patient specialist care 
in Sweden, as well as demographics such as patient’s age and sex. Data are 
available from 1964 and onward.

Outpatient care National patient register (NPR) Includes the dates and diagnoses associated of all out-patient specialist care 
in Sweden (does not include primary care), as well as demographics such as 
patient’s age and sex. Data is available from 1997 and onward.

Prescriptions Prescribed drug register (PDR) All prescriptions dispensed by patients at Swedish pharmacies are included in the 
registry. The data includes date of prescription and dispensation, formulation, 
amount dispensed, defined daily dose, and others from July 2005 and onward.

Figure 1. Schematic overview of the study period.
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and construct the comorbidity index. Patients were censored 
from the study in the event of death or end of the study period. 
All patients had follow-ups from the index date until death or the 
end of the study period.

Study objectives and definitions
Prevalence and incidence of narcolepsy in Sweden.
The point prevalence and incidence of narcolepsy in Sweden 
were crudely estimated using data from specialist outpatient and 
inpatient care on December 31 of each year from year 2015 to 
2020. Prevalence was defined as the ratio between the number of 
unique individuals in the study cohort in a specific year divided 
by the population on December 31 of the same year, multiplied 
by 100 000. Incidence was defined as the number of new cases (no 
prior diagnosis) each year, divided by the population at the start 
of the same year, multiplied by 100 000.

Demographics and characteristics of patients with 
narcolepsy.
The age and sex of patients were investigated along with come-
dications at index. Comedications were measured as pharmacy- 
dispensed medications (See Supplementary Table 1 for ATC-codes 
of comedications) in the 3 years prior to index date.

Treatment patterns.
 The medications dispensed to the prevalent and incident patients 
were assessed 1 year before and after index as well as in the year 
of index. All the medications were considered/assessed sepa-
rately although in clinical practice, patients are likely to receive a 
combination of treatments.

Treatment switch patterns.
Treatment switch patterns were assessed at any time following 
the index date. the switch was defined as the first dispensation 

of a narcolepsy-related treatment that differed from the previ-
ous narcolepsy-related treatment. The included treatments were 
based on recent Swedish treatment recommendations (modaf-
inil, sodium oxybate, melatonin, antidepressants, stimulants, and 
pitolisant) [18]. For details on medications included in the respec-
tive medication group (Supplementary Table 1).

Data analysis
The data management and the descriptive analyses were per-
formed using R version 4.0 and Stata version 16. Results were 
provided for the entire narcolepsy population, which included 
patients with both NT1 and NT2 without distinction between the 
two. For demographic profile, treatment pattern and treatment 
switch-related data in patients, descriptive statistics were used. 
The results were presented as frequencies and percentages for 
categorical outcome variables, while continuous variables were 
described with means and standard deviations (SD). The flows of 
patients among different treatment options (treatment switch) 
were presented as Sankey diagrams.

Results
Prevalence and incidence of narcolepsy in 
Sweden
Based on data from specialist outpatient and inpatient care, the 
prevalence of narcolepsy in Sweden increased from 10.0 to 17.0 
per 100 000 individuals from 2015 to 2020 with an average of 14.7 
per 100 000 individuals during the study period (Supplementary 
Table 2). The prevalence was higher in females than in males 
(17.3 vs. 12.2 per 100 000 individuals) and the difference between 
prevalence in males and females increased over the course of the 
study, from 3.0 to 6.0 per 100 000 from 2015 to 2020, (i.e. female/
male ratio of 1.35 to 1.43; Figure 2).
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Figure 2. Prevalence of narcolepsy in specialist care in Sweden between 2015 and 2020.

http://academic.oup.com/sleepadvances/article-lookup/doi/10.1093/sleepadvances/zpae085#supplementary-data
http://academic.oup.com/sleepadvances/article-lookup/doi/10.1093/sleepadvances/zpae085#supplementary-data
http://academic.oup.com/sleepadvances/article-lookup/doi/10.1093/sleepadvances/zpae085#supplementary-data
http://academic.oup.com/sleepadvances/article-lookup/doi/10.1093/sleepadvances/zpae085#supplementary-data
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The incidence of narcolepsy in Sweden ranged between 0.8 and 
1.1 per 100 000 individuals during the study period with an aver-
age of 0.9 per 100 000 individuals (Figure 3). Incidence was com-
parable over all the years but slightly decreased over the years of 
the study (1.0 to 0.8 per 100 000 individuals from 2015 to 2019). 
The incidence was higher in females (0.9–1.4 per 100 000 individ-
uals) than in males (0.7–0.8 per 100 000 individuals) for all years 
of the study period (Supplementary Table 3).

Demographics and characteristics of patients 
with narcolepsy
A total of 1846 prevalent patients were identified from specialist 
outpatient and inpatient care, of which 466 were classified as 
incident. Mean age of prevalent patients at index was 38.1 (SD: 
22.2) years and of incident patients 31.0 (SD: 18.4) years. The sex 
distribution was similar between the prevalent (58.3% females) 
and incident (59.2% females) patients (Table 2). The number of 
prevalent and incident patients on any narcolepsy-related treat-
ment at index was 87.9% and 91.2%, respectively, while 12.1% 
and 8.8% of patients did not receive any narcolepsy-related 
treatment (Table 2). The most common narcolepsy-related med-
ication dispensed to prevalent and incident patients at index 
were stimulants (prevalent patients: 55.3%; incident patients: 
54.5%) followed by modafinil (prevalent patients: 34.0%; incident 
patients: 53.4%).

Treatment patterns
Prevalent patients.
In the year before index, the most used medication was stimu-
lants (42.4%), followed by antidepressants (30.5%) and modafinil 
(23.5%) and the order remained the same in the year of an index 
as well as 1 year after the index. From the year before index to 
the year of index, the use of stimulants increased from 42.4% to 
55.3% and antidepressants from 30.5% to 36.9% (Table 3).

Incident patients.
The most used medication in the year before the index was anti-
depressants (20.8%), followed by modafinil (16.1%) and stimulants 
(14.8%). The use of antidepressants, modafinil, and stimulants 
increased in the year index to 54.5%, 53.4%, and 39.7%, respec-
tively (Table 4).

Treatment switch patterns
Prevalent patients.
After the index, 41.5% of patients were first prescribed stimulants. 
This was also the medication group with the fewest treatment 
changes. Within stimulants and modafinil, a meaningful share 
of patients discontinued treatment to then reinitiate treatment 
within the same treatment group (Figure 4).

Incident patients.
The most common treatment at treatment initiation after diag-
nosis was modafinil (40.9%), followed by stimulants (30.5%). The 
fewest treatment changes were required for patients on stim-
ulants. However, there was an increase in the share of patients 
switching to antidepressants with each subsequent treatment 
switch, indicating that patients transitioned/switched from not 
using antidepressants to using them as their treatment regimen. 
A large share of patients who started on modafinil were switched 
to stimulants. Within stimulants and modafinil, a large share of 
patients discontinued to then re-initiate treatment within the 
same treatment group (Figure 5).

Discussion
The present study aimed to describe narcolepsy patients identi-
fied in specialist outpatient and inpatient care in Sweden from 
year 2015 to 2020. The prevalence of narcolepsy patients was 
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Figure 3. Incidence of narcolepsy in specialist care in Sweden between 2015 and 2020.

http://academic.oup.com/sleepadvances/article-lookup/doi/10.1093/sleepadvances/zpae085#supplementary-data
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14.7 per 100 000 individuals (corresponding to 1470 patients) 
which was lower than that reported in a recent Swedish study 
by Gauffin et al., 2022 (25 per 100 000 individuals) which used 
the same data sources and identification strategy. The differ-
ence in prevalence could be due to the different time periods 

studied (2015–2020 compared to 2005–2017 in Gauffin et al. 
2022).

The prevalence presented in this study might be too low as 
it is possible that patients who were adequately diagnosed and 
treated before the identification period did not seek care regularly 

Table 2. Demographic Profile and Characteristics of Narcolepsy Patients Identified in Specialist Care Data in Sweden between Years 
2015 and 2020

Number of patients (%)

Patient demographics at index* Prevalent patients (N = 1846) Incident 
patients**
(n = 466)

Male 769 (41.7) 190 (40.8)

Female 1077 (58.3) 276 (59.2)

Age at index, years (mean [SD]) 38.1 (22.2) 31.0 (18.4)

Age distribution at index

≤18 years 369 (20.0) 132 (28.3)

19–29 years 522 (28.3) 161 (34.5)

30–39 years 225 (12.2) 50 (10.7)

40–49 years 214 (11.6) 52 (11.2)

50–59 years 116 (6.3) 18 (3.9)

60–69 years 134 (7.3) 24 (5.2)

70–79 years 168 (9.1) 20 (4.3)

≥80 years 98 (5.3) 9 (1.9)

Comedications at index*

Total number of patients with any narcolepsy-related dispensation 1623 (87.9) 425 (91.2)

Stimulants 1020 (55.3) 254 (54.5)

Modafinil 628 (34.0) 249 (53.4)

Pitolisant ≤5 (-) ≤5 (–)

Antidepressants 681 (36.9) 185 (39.7)

Sodium oxybate 223 (12.1) 45 (9.7)

Benzodiazepine derivatives 210 (11.4) 40 (8.6)

Melatonin receptor agonists 138 (7.5) 51 (10.9)

Other hypnotics and sedatives 74 (4.0) 13 (2.8)

Zolpidem/ CR 70 (3.8) 10 (2.2)

Baclofen 6 (0.3) ≤5 (–)

*The index date was a proxy for diagnosis; for incident patients, the index date was the first diagnosis of narcolepsy within the study period with a prior 
diagnosis-free period of five years; for prevalent patients, the index date was the first diagnosis of narcolepsy within the study period.
**Note that the incident patients were a subset of prevalent patients.

Table 3. Medications Used in the Year Before, of and After Index in the Prevalent Narcolepsy Patients (N = 1846) Identified in Specialist 
Care Data in Sweden Between Year 2015 and 2020

Year 1 before index Year of index Year 1 after index

Medications N1 % Mean 2 N1 % Mean 2 N1 % Mean 2

Modafinil 433 23.5 1.2 628 34.0 1.7 459 25.3 1.3

Stimulants 783 42.4 3.1 1020 55.3 4.4 994 54.8 4.2

Antidepressants 563 30.5 1.8 681 36.9 2.0 635 35.0 2.0

Sodium oxybate 121 6.6 0.4 223 12.1 0.7 241 13.3 0.8

Pitolisant 0 0.0 0.0 ≤5 — 0.0 8 0.4 0.0

Benzodiazepine derivatives 177 9.6 0.8 210 11.4 0.8 192 10.6 0.9

Melatonin receptor agonists 92 5.0 0.1 138 7.5 0.2 138 7.6 0.2

Other hypnotics and sedatives 60 3.3 0.1 74 4.0 0.1 70 3.9 0.1

Zolpidem/ CR 63 3.4 0.1 70 3.8 0.2 62 3.4 0.2

Baclofen ≤5 — 0.0 6 0.3 0.0 17 0.9 0.0

1Number of patients with at least one dispensation of medication;
2Number of dispensed medications per patient and year.



Giertz et al. | 7

and were therefore not captured in data during the identification 
period. Moreover, the NPR captures information on specialized care 
but does not include primary care data [19]. It was also observed 
that the prevalence increased over the study period, and the main 
share of prevalent patients were identified and included in the 
study population in 2015. This is in large part due to the study 
design, as all prevalent patients with a diagnosis prior to the inclu-
sion period received a common index date of January 01, 2015.

The estimated prevalence of narcolepsy was three to five 
times lower compared to US studies [5, 8]. However, there is a 
large variation in epidemiology estimates among US studies and 
the findings of this study cannot be directly compared with those 
studies because of differences in data sources and methodology. 
According to a meta-analysis assessing the incidence and prev-
alence of narcolepsy worldwide, the prevalence of narcolepsy 
was found to be higher in studies conducted in the United States 
(odds ratio [OR]: 11.5; p < .001) and Asia (OR: 17.5; p < .001) than 
in Europe [6].

In this study, the prevalence of narcolepsy was higher in 
females than in males, which is in concordance with the Sweden-
based studies by Gauffin et al. (56.7% vs. 43.3%) [10] and Wandell 
et al. (female–male ratio for Swedish‐born patients: 1.82, and 
for foreign‐born patients: 1.02) [17] as well as US studies by 
Acquavella et al. (60% vs. 40%) [8] and Scheer et al. (50% greater 
prevalence than males) [5]. This may be explained by females 
using the health care system more and seeking care for narco-
lepsy more often than males [5, 10]. In contrast, some studies 
reported equal prevalence in males and females but observed 
that females were more likely than males to experience delays in 
diagnosis or remain undiagnosed at any given time [20, 21].

The incidence of narcolepsy was 0.9 per 100 000 individuals 
in the present study, which was in line with a German study by 
Kallweit et al., 2022 (12-month incidence: 0.8 per 100 000 individ-
uals) [22]. The number of patients identified decreased over the 
study period and the only exception to the trend in identification 
was in 2016. This might be due to the fact that the study was per-
formed several years after the H1N1 pandemic or to changes in 
clinical practice regarding new more strict criteria for diagnosing 
narcolepsy. These new criteria include the option to measure cer-
ebrospinal fluid (CSF) orexin levels through lumbar puncture [23].

The incidence of narcolepsy varies across geographical loca-
tions and time periods [6]. An increased incidence of narcolepsy 

after the H1N1 pandemic 2009–2010 has been reported in Northern 
Europe including Sweden, Norway and Finland [24–27], and China 
[28–30]; however, South Korea [31], and the United States [32] were 
not impacted. The Swedish Medical Products Agency conducted an 
early case inventory study to assess the association between the 
Pandemrix vaccine and the development of narcolepsy with cata-
plexy. They found that the incidence rate was higher in vaccinated 
individuals than in unvaccinated individuals (4.2 versus 0.6 per 
100 000 person-years) and had a relative risk of 6.6 and an abso-
lute risk of 3.6 additional cases per 100 000 vaccinated cases [33]. 
Interestingly, a recent data analysis indicates that also the virus 
H1N1 per se may have increased the prevalence in Sweden [12]

A majority of prevalent patients were treated with narcolepsy- 
related medications at index (87.9%) and the same was true for 
the subset of patients that were incident (91.2%). Overall, 223 
(12.1%) patients did not receive any narcolepsy-related treatment 
at index. One potential explanation for this could be that these 
patients received treatment that was not defined as narcolepsy- 
related in the present study. There is also the possibility that 
some patients refrained from or discontinued treatment due to 
the addictive nature of some of the treatment options (e.g. stim-
ulants, sodium oxybate, etc.) or an unfavorable risk–benefit ratio 
or hesitance to initiate treatment.

Treatment patterns observed in the present study are in line 
with Gauffin et al. [10]. Stimulants, antidepressants, and modaf-
inil were the most prescribed treatments throughout the study 
period. A share of incident patients were prescribed narcolepsy- 
related treatments in the year prior to the index date. This could 
be due to some medications being used for an indication other 
than narcolepsy, e.g. antidepressants. However, since the second 
and third most prescribed medications were modafinil and stim-
ulants, it is also possible that these patients were not incident, 
but simply had not sought specialist care in the years prior to 
identification and were therefore misclassified. Treatment switch 
and prescription of multiple medications for combination treat-
ment is often necessary for long-term management of narco-
lepsy [34]. This was also evident in this study as treatment switch 
was frequent among patients. However, patients on stimulants 
required the fewest treatment changes.

Pitolisant and sodium oxybate, two highly effective medica-
tions for the treatment of narcolepsy [15, 35, 36], are not cov-
ered by the Swedish reimbursement programme since their 

Table 4. Medications Used in the Year Before, of and After Index in the Incident Narcolepsy Patients (n = 466) Identified in Specialist 
Care Data in Sweden Between Years 2015 and 2020

Year 1 before index Year of index Year 1 after index

Medications N1 % Mean 2 N1 % Mean 2 N1 % Mean 2

Modafinil 75 16.1 0.7 249 53.4 2.4 149 32.2 1.5

Stimulants 69 14.8 0.9 254 54.5 4.7 264 57.0 4.4

Antidepressants 97 20.8 1.0 185 39.7 1.8 162 35.0 1.7

Sodium oxybate ≤5 — 0.0 45 9.7 0.6 47 10.2 0.6

Pitolisant ≤5 — 0.0 ≤5 — 0.0 ≤5 — 0.0

Benzodiazepine derivatives 29 6.2 0.4 40 8.6 0.6 32 6.9 0.6

Melatonin receptor agonists 17 3.6 0.1 51 10.9 0.4 47 10.2 0.3

Other hypnotics and sedatives 12 2.6 0.1 13 2.8 0.1 19 4.1 0.1

Zolpidem/ CR ≤5 — 0.0 10 2.1 0.1 9 1.9 0.1

Baclofen ≤5 — 0.0 ≤5 — 0.0 ≤5 — 0.1

1Number of patients with at least one dispensation of medication;
2Number of dispensed medications per patient and year.
For details see Supplementary Table 1.

http://academic.oup.com/sleepadvances/article-lookup/doi/10.1093/sleepadvances/zpae085#supplementary-data
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cost-effectiveness has not been established. There is still the pos-
sibility that, with the healthcare provider’s agreement, the cost 
of sodium oxybate may be reimbursed at a regional level, but 
pitolisant is unfortunately still poorly accepted by the healthcare 
system. It seems plausible that the health provider and/or nar-
colepsy patients may be unwilling or unable to pay for pitolisant 
treatment, which could provide an explanation for why usage of 
this narcolepsy-specific drug is lower than expected.

Limitations
The epidemiological findings of the present study were based on 
Swedish data and are therefore not directly generalizable to other 
countries, as treatment practices and underlying characteristics 

in the populations may differ. Furthermore, the study reports the 
diagnosed prevalence rather than the population prevalence, 
including all patients with a recorded diagnosis of narcolepsy in 
specialist care but excluding primary care data. However, based 
on the nature of the disease, patients are expected to be treated 
in specialist care and so the number of patients missing due to 
the lack of primary care data is likely limited. A probable cause 
for underestimation of prevalence in this study is the relatively 
short period for data collection (from the year 2015 to 2020), so 
narcolepsy patients who did not receive specialist care during 
this time period did not appear in the study. This is likely to occur 
since patient identification was only based on specialist visits, not 
prescriptions, meaning patients that are adequately treated may 
not seek care and will therefore not be captured in our analysis. 

Figure 4. Treatment switch pattern in prevalent patients.
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Similarly, patients refraining from treatment will not be captured 
in our analysis. The main drivers for treatment discontinuation 
are treatment-related adverse effects, lack of efficacy, pregnancy, 
or hesitation due to the narcotic nature of the drugs. In older 
patients, stimulants may in addition interfere with cardiovascu-
lar problems. Given that, outcomes were defined using national 
and population-based health register data, there is an inherent 
risk of information bias resulting from classification error.

The current study did not investigate prior hypersomnia diag-
noses among individuals seeking specialist care for narcolepsy. 
Additionally, information on narcolepsy sub-types (NT1/NT2) was 
available for only a very small subset of the full population, lim-
iting the ability to draw meaningful conclusions due to the small 
sample size. The ICD-10-SE coding system includes sub-codes 

that, in theory, could distinguish between NT1 and NT2. However, 
these sub-codes are relatively new and have not been widely 
used, making them insufficient for identification. This limitation 
affects the interpretation of our analyses, as the database only 
contains sufficient detail to distinguish between NT1 and NT2 for 
a small (and likely not random) subset of the population.

Conclusion
The present study provides nationwide data on the epidemiology, 
characteristics, and treatment patterns of patients diagnosed with 
narcolepsy in specialist care. In spite of the post-pandemic increase 
in cases, the prevalence of narcolepsy was lower than previously 
reported and was higher in females than in males. A meaningful 

Figure 5. Treatment switch pattern in incident patients.
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share of patients did not use any narcolepsy-related treatment at 
index, potentially indicating a need for faster initiation of treat-
ment following disease onset or hesitance of patients to initiate 
treatment due to an unfavorable benefit-risk profile. Many patients 
were switched from the treatment they first initiated after diagno-
sis, which suggests that the currently available treatment options 
for narcolepsy are not sufficiently effective and/or could exhibit 
undesirable side effects. Future studies are warranted to under-
stand the reasons for switching pharmaceutical treatments for 
narcolepsy, and to improve the treatment options.
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Supplementary material is available at SLEEP Advances online.
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