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Abstract

Background Narcolepsy is a chronic, burdensome neurologic disorder that significantly impacts the daily life of people
with narcolepsy (PWN). Real-world perspectives from PWN can help address their unique experiences and treatment needs.
PWN were surveyed to examine the path to a narcolepsy diagnosis, the breadth of symptom burden experienced by PWN,
and current trends in treatment.

Methods A 15-min online survey was sent by email to 3959 US members of MyNarcolepsyTeam (February 2022). The
survey was divided into three sections (screening [patient characteristics], diagnosis/symptoms, and patient quality of life)
for a total of 27 questions.

Results In total, 110 members completed the survey. Of these, most were female (84%) and nearly half (48%) were diag-
nosed with narcolepsy type 1 (with cataplexy). Approximately one-third (31%) of members reported receiving a definitive
diagnosis > 10 years after first speaking with a clinician; most were previously diagnosed with depression (73%). Excessive
daytime sleepiness (EDS, 93%) and fatigue (84%) were the most frequently reported symptoms that prompted respondents
to seek a diagnosis or feel that something was wrong. Additionally, EDS was reported as the most troubling symptom (92%).
Respondents’ most desired treatment outcome was to stop sleeping during the day (77%). Most (76%) indicated an extremely
or very severe impact on daily life. One in eight respondents were not taking any medication for their narcolepsy. Of those
taking medication, 58% received polypharmacy to address narcolepsy symptoms.

Conclusions These survey findings further characterize the diagnostic delay, symptom burden, and treatment needs of PWN.
Understanding the breadth of impact of narcolepsy from the patients’ perspective could improve shared decision-making
between PWN and their treating clinicians.
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colepsy consists of two subtypes: narcolepsy type 1 (NT1;
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This survey examined patient-reported experiences of
their path to a narcolepsy diagnosis, their symptom
burden, and trends in treatment, which may help support
clinicians’ ability to recognize the condition, characterize
individual treatment burden, and personalize treatment in
narcolepsy.

The majority of people with narcolepsy wait many years
for a diagnosis, with almost one-third having a > 10-year
delay, while struggling with the burden of narcolepsy-

specific and associated symptoms across 24 h of the day.

People with narcolepsy frequently sought out
information from resources such as websites and
advocacy groups, indicating their desire for readily
available narcolepsy-related content and education
materials.

the daily life of people with narcolepsy (PWN) [3] and cause
severe disability and socioeconomic burden [4]. In addition,
non-pentad symptoms experienced by both people with
NT1 and people with NT2 include challenges with brain
fog, automatic behaviors, rapid eye movement (REM) sleep
behavior disorder (RBD), weight gain, feeding abnormali-
ties, and more, that further compound the negative impact
of narcolepsy [5]. This is illustrated by the difficulties PWN
experience that intrude on daily activities and negatively
impact work, academic development, social interactions, and
personal relationships [6]. Further adding to the complexity
of diagnosis and treatment for narcolepsy is the variable
symptomatology among PWN and the resulting variability
in treatment effectiveness, safety, tolerability, and lifestyle
modifications to adapt to treatment [6].

Symptoms of narcolepsy typically develop in adolescence
or early adulthood; however, diagnosis of narcolepsy is often
delayed. The average time of symptom onset to diagnosis
ranges from 8 to 22 years [7]. A proposed contribution to
this delay includes the presence of comorbid conditions
that can obscure timely recognition of narcolepsy [8, 9].
There is an urgent need to improve the time to diagnosis
for PWN to reduce the severe disease burden, optimize nar-
colepsy-related treatment outcomes, and potentially reduce
the culmination of physical and psychologic comorbidities.
To characterize the lived experiences of PWN, real-world
perspectives directly from PWN provide critical insights into
the symptom burden of narcolepsy and treatment of narco-
lepsy. The lived experiences of PWN may be more candidly
captured within a closed patient community.
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In the present study, PWN were surveyed as part of real-
world evidence generation to better characterize the path to
a narcolepsy diagnosis, symptom description and frequency,
and the impact on daily life. In addition, desired treatment out-
comes from the patient perspective and how those outcomes
align with commonly experienced symptoms, educational
resources on treatment, and medication use were investigated.

2 Methods
2.1 Study Design

A 15-min online survey was sent by email in February 2022
to 3959 US members of MyNarcolepsyTeam, a social net-
work of > 10,000 members that provides emotional support
and clinical insights on treatment management for individu-
als with narcolepsy. Respondents needed to be > 21 years of
age, reside in the USA, and have self-reported narcolepsy;
respondents were required to indicate whether they had NT1,
had NT2, or were unsure of their narcolepsy type. Respond-
ents were not incentivized to participate, and all responses
were anonymous. The goal of this study was to obtain > 100
responses, which was based on an estimate of response rates
given the number of MyNarcolepsyTeam members at the
time of the survey and the minimum threshold for subanaly-
ses. Descriptive statistics were used to analyze all captured
data from the survey. All responses were collected and ana-
lyzed using Qualtrics (Provo, UT). This study qualified for
institutional review board (IRB) exemption.

The survey was divided into three sections: screening
(respondent characteristics), diagnosis/symptoms, and
respondent quality of life (QoL); there were 27 questions
in total. In the screening portion of the survey, respondents
were initially asked a series of questions to collect
demographic information and were not permitted to continue
the survey if they indicated that they were < 21 years of age,
lived outside of the USA, were a caregiver for someone with
narcolepsy, or were not a person with narcolepsy. The survey
included multiple choice, select all that apply, and rating
scale questions, with the exception of the final question,
which was open ended and asked respondents to provide
feedback to manufacturers of narcolepsy treatments. Some
questions allowed respondents to select “other” and describe
their answer in a text box.

3 Results
3.1 Respondent Characteristics

From 17 February to 15 March 2022, a total of 142
MyNarcolepsyTeam members began the survey. Thirteen
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were disqualified during screening owing to failure to
provide consent for participation (n = 8), non-US residency
(n = 1), or lack of a narcolepsy diagnosis (n = 4). An
additional seven individuals were disqualified as they did
not complete the screening portion of the survey. Of the
122 individuals who completed the screening questions
and qualified for the survey, 110 completed the full survey.
Most respondents were female (84%), and approximately
half (48%) were diagnosed with narcolepsy type 1 (NT1)
or narcolepsy with cataplexy (Table 1). Of respondents
who reported a diagnosis of narcolepsy type 2 (NT2,
32%) or who were unsure of their diagnosis (20%), 11%
were potentially misdiagnosed, as they had self-reported
symptoms consistent with cataplexy. Overall, 40% of
respondents reported cataplexy prior to a diagnosis; of
these respondents, 82% had NT1, 5% had NT2, and 14%
were unsure of their narcolepsy type. Of respondents who
did not report cataplexy symptoms prior to diagnosis, 25%
had NT1, 51% had NT2, and 24% were unsure of their
narcolepsy type. Overall, most (77%) respondents were >
40 years of age; respondents with NT2 were younger on
average (46% were < 40 years old). More than half (57%) of
the respondents started to experience symptoms before the
age of 20 years (Table 1).

3.2 Path to Narcolepsy Diagnosis and Impact
on QoL

Daytime and nocturnal symptoms were almost universally
present (Fig. 1A, B). EDS (93%) and fatigue (84%) were
the most common daytime symptoms that led respond-
ents to either seek a diagnosis or feel that something was
wrong. The majority of individuals with NT1 or NT2 (72%
of respondents) experienced some form of nocturnal sleep
disturbance, such as DNS and fragmented sleep. Addition-
ally, approximately 67% of individuals recalled challenges
with cognition and memory prior to diagnosis (Fig. 1C).
More than two-thirds (68%) of respondents with NT1 sought
a diagnosis owing to symptoms of cataplexy. Respondents
with self-reported NT2 (6%) and respondents who were
unsure of their narcolepsy type (27%) also reported that
symptoms of cataplexy led them to seek a diagnosis, suggest-
ing that these respondents may actually have NT1. A higher
proportion of participants with NT1 experienced sleep or
night paralysis (43%) and automatic behaviors (38%) prior
to diagnosis compared with participants with NT2 (26%
and 20%, respectively). Poor-quality sleep (63%) and vivid
dreams (54%) were experienced by a higher proportion of
participants with NT2 prior to diagnosis compared with par-
ticipants with NT1 (49% and 34%, respectively). From the
time of initial discussions with clinicians about narcolepsy
symptoms, the majority (69%) of respondents experienced
a > 2-year period before diagnosis. More than one-third
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Table 1 Respondent characteristics
Characteristic, % NTI1 (n =53) NT2 (n = 35%) Overall
W=
110)

Female 83 86 84
Narcolepsy type 48 32 807
Age range, years

<39 17 46 23

40-49 34 11 24

50-59 21 23 23

> 60 29 20 30
Age at first symptom

appearance, years

<10 23 9 15

10-15 26 26 23

16-19 17 20 19

20-24 6 14

25-34 8 11 8

35-64 16 15 18

> 65 0 6 3

Not sure 6 0 5

NTI narcolepsy type 1, NT2 narcolepsy type 2
“Small sample size

TProportion of respondents having a definitive NT1 or NT2 diagnosis

(38%) of respondents experienced a 2- to 9-year delay, and
31% experienced a > 10-year delay. Many (64%) respond-
ents were initially incorrectly diagnosed, potentially through
subjective diagnostic criteria, with a condition other than
narcolepsy (misdiagnosis), or experienced a “missed” diag-
nosis, meaning that a comorbidity was correctly diagnosed,
likely through objective diagnostic criteria, but the oppor-
tunity to also correctly diagnose narcolepsy was missed
(Fig. 1D). Common misdiagnoses or “missed” diagnoses
among respondents of all narcolepsy types included depres-
sion (NT1, 64%; NT2, 77%; unsure, 91%), followed by sleep
apnea (NT1, 30%; NT2, 31%; unsure, 64%), insomnia (NT1,
24%; NT2, 8%; unsure, 27%), and attention-deficit disorder
(ADD) or attention-deficit/hyperactivity disorder (ADHD,
combined; NT1, 18%; NT2, 8%; unsure, 27%). Approxi-
mately 62% of people with NT1 and 74% of people with
NT2 were initially diagnosed with something else first. Of
these PWN, 20% were diagnosed with narcolepsy within 1
year of symptom onset, while another 20% waited > 21 years
(Fig. 1E). In contrast, of PWN who were correctly diagnosed
with narcolepsy first, 53% were diagnosed within 1 year of
symptom onset and only 3% waited > 21 years. Of the 63
respondents who reported cataplexy at any point, nearly half
(49%) reported having a cataplexy episode at least once per
week (Fig. 2A). When asked which potential triggers caused
cataplexy episodes, most (70%) respondents with cataplexy
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A Daytime Symptoms
Q. What symptoms were you experiencing that made you seek out a
diagnosis or feel that something was wrong? Select all that apply.

EDS 93%
Fatigue
Involuntary sleep attacks

Frequent napping

Vivid dreams

Cataplexy 40% — 82% of respondents

37% had NT1

Sleep/night paralysis
Automatic behaviors
Hallucinations

Acting out dreams

0 10 20 30 40 50 60 70 80 90 160
Respondents (%)

C Cognitive Symptoms
Q. What symptoms were you experiencing that made you seek out a
diagnosis or feel that something was wrong? Select all that apply.

Difficulty 60%
concentrating °

Memory 51%
problems

10 20 30 40 50 60 70 80 920 100
Respondents (%)

E Time to Diagnosis After Symptom Onset
Q. How long after symptom onset were you diagnosed with narcolepsy?
60% -
53% m Not diagnosed with something else first
Diagnosed with something else first
50% A
g
2 40% A
c
o
°
§ 30%
Qo
2 20% 23% 23%
© o 20%
20% 4 16%
13%
o 10%
10% o 7% 7%
. 3% 3%
0% 4 . . . |
<1 2-5 6-9 10-15 16-20 221

Diagnosis Timeline (Years)*

Fig. 1 Pathway to a narcolepsy diagnosis. Bars represent the propor-
tion of respondents reporting symptoms that made them seek out a
diagnosis or feel that something was wrong, including daytime dis-
turbances (A), sleep disturbances (B), and cognitive challenges (C),
and the proportion of respondents reporting an initial diagnosis other
than narcolepsy (D) and time to diagnosis after symptom onset (E).

reported being overly tired as a trigger, and approximately
half (44-48%) reported emotional triggers of fear, laughter,
anger, and being startled (Fig. 2B).

When evaluating responses on the basis of the presence
or absence of cataplexy prior to diagnosis, a similar trend
in symptoms that led respondents to seek a diagnosis was
observed for respondents with cataplexy (EDS, 91%;
fatigue, 86%) and without cataplexy (EDS, 94%; fatigue,
82%). Consistent with findings from all respondents,
depression and sleep apnea were among the most common
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B Sleep Disturbance Symptoms

Q. What symptoms were you experiencing that made you seek out a
diagnosis or feel that something was wrong? Select all that apply.

Poor quality sleep 56%
Disrupted nighttime sleep
Sleep disruption
Fragmented sleep

Insomnia

Frequent awakenings

60 70 8 9 100
Respondents (%)

D Diagnoses Received Before Narcolepsy Diagnosis

Q. Were your symptoms initially diagnosed as
something other than narcolepsy?

Diagnosed with
something first

64%
Q. What were you originally diagnosed with?

Depression
Sleep apnea
Other condition

33% — Diabetes

Other sleep disorder Epilepsy
Insomnia Bipolar
ADD/ADHD Anemia
Hypothyroidism Lyme disease
RLS Fibromyalgia

Seizures Anxiety
Schizophrenia
Syncope
RBD

0 10 20 30 40 50 60 70 80 90 100
Respondents (%) Sample Size = 110, 70

*0Of 70 respondents who were diagnosed with something else first,
1% were never diagnosed by a doctor. ADD attention-deficit disorder,
ADHD attention-deficit/hyperactivity disorder, DNS disrupted night-
time sleep, EDS excessive daytime sleepiness, RBD rapid eye move-
ment sleep behavior disorder, RLS restless legs syndrome

initial diagnoses for respondents with cataplexy prior to
diagnosis (depression, 62%; sleep apnea, 45%) and those
without cataplexy (depression, 80%; sleep apnea, 29%). Of
respondents who experienced cataplexy prior to diagnosis,
38% were diagnosed > 6 years after initially discussing
symptoms with a clinician, and almost half (45%) reported
a cataplexy episode at least once a week. Being overly
tired (68%), laughter (55%), and being surprised or startled
(52%) were the most common cataplexy triggers among
those who experienced cataplexy prior to diagnosis. Of
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Fig.2 Cataplexy frequency A
and triggers. Bars represent the

proportion of respondents who

reported a specific cataplexy

episode frequency (A) and who

experienced specific cataplexy

. Less than
triggers (B). Respondents were yearly
allowed to select all answers Once or
that applied to the survey twice a year
question in panel B. Both Once every
survey questions were asked of few months
respondents with NT1 or who Once a
experienced cataplexy. NT/ month
narcolepsy type 1 Afew times

per month

Once a week

Cataplexy Frequency

Q. Approximately how often do you have a cataplexic episode?
(Asked of those indicating they have NT1 or who have experienced cataplexy)

22%

Afew times o
ey I <

Overly tired
Anger
Startled
Laughter
Fear
Excitement
Crying
Other

10 20 30 40 50
Respondents (%) Sample Size = 63

Cataplexy Triggers

Q. Which of the following, if any, have triggered cataplexy episodes?
Select all that apply. (Asked of those indicating they have NT1 or who have
experienced cataplexy)

70%

38%

33%
Stress
Anxiety

respondents reporting no cataplexy prior to diagnosis, 46%
experienced a diagnostic delay of > 6 years. Among the 19
respondents who did not initially have cataplexy prior to
diagnosis but now find it to be among the more troubling
symptoms they experience, 58% experienced cataplexy at
least once a week; the most common triggers were being
overly tired (74%), anger (53%), and fear (42%).

When asked to describe how narcolepsy impacted daily
life, 76% of all respondents indicated that the impact was
extremely or very severe; the impact was particularly
negative among respondents with NT1, 80% of whom
experienced an extremely or very severe impact. Moreo-
ver, the far-reaching impact of narcolepsy on QoL was
evident, as most respondents reported interference with

10 20 30 40 50 60 70 80

Respondents (%) Sample Size = 63

work (88%), social life (86%), everyday chores (85%),
and exercise (85%). In addition, many reported that nar-
colepsy limited career options (76%) and made it difficult
to concentrate (92%). Consequently, the emotional toll of
narcolepsy was stark, as most respondents reported mani-
festing feelings of isolation (83%), depression (81%), and
anxiety (80%) (Fig. 3).

3.3 Symptom Burden of Narcolepsy and Desirable
Treatment Outcomes

The most troubling symptoms reported by respondents

included EDS (92%), fatigue (79%), difficulty concentrat-
ing (64%), and memory problems (55%) (Fig. 4A). Overall,
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63% of respondents reported their most troubling symptoms
to be some form of sleep disturbance (including poor quality
of sleep, DNS, sleep disruption, fragmented sleep, insomnia,
or frequent awakenings). Among respondents who indicated
that they were not sure of their narcolepsy type diagnosis,
27% reported cataplexy as their most troubling symptom.
Cataplexy remained a frequent troubling symptom among
respondents with a diagnosis of NT1 (74%). Respondents
who reported cataplexy prior to their narcolepsy diagnosis
indicated EDS (89%), cataplexy (75%), and fatigue (73%)
as their most troubling current symptoms. For respondents
who did not experience cataplexy prior to diagnosis, EDS
(94%), tatigue (84%), and difficulty concentrating (64%)
were among their most troubling current symptoms.

When asked to consider their desired treatment goals,
responses aligned with the most troubling symptoms:
respondents wanted to stop sleeping during the day (77%),

Fig.3 Impact of narcolepsy on
quality of life. Bars represent
the proportion of respondents
who strongly or somewhat
agreed that they experienced
specific negative impacts on
daily life

Hard to
concentrate

Interferes
with work

Interferes with
social life

Hard to do
everyday chores

Hard to exercise

Makes me feel
isolated

Makes me feel
depressed

Makes me feel
anxious

Hard to travel

Limited my
career options

Makes me feel
embarrassed

Negatively
impacts family

Hard to maintain
healthy weight

Difficult to drive

Limited my
independence
Hard to leave
the house

Limited my
education

increase their energy (62%), improve their memory (36%),
be more productive in their daily life (29%), and improve
sleep continuity (22%; Fig. 4B). Stopping cataplexy was
a desirable treatment priority in only 28% of respondents
with NT1. Notably, 33% of respondents currently taking
oxybates reported that their top goal was a treatment to help
them sleep through the night. Overall, a common underly-
ing theme was a desire for a medication that would treat the
underlying cause rather than improve a specific symptom.
When asked about what they would like to tell the manufac-
turers of narcolepsy treatment about their needs or hopes for
treatment, respondents wanted a cure found (28%), improved
QoL (25%), reduced medication side effects (15%), and cost/
insurance-related barriers addressed (12%) (Table 2).

Q. Please help us understand the impact living with narcolepsy has had on
your life. How much do you agree or disagree with the following statements?

92%

88%

86%

85%

85%

83%

81%

80%

79%

76%

75%

75%

73%

“So tired of being
tired...restfulness

is non-existent,
depression is
growing over time.”
“I hope to one day,
to a small degree,
reclaim my life

and identity.”

68%

65%

65%

62%
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Fig.4 Most troubling symp-
toms and desired treatment
outcomes. Bars represent the
proportion of respondents who
reported that a specific symp-
tom was the most troubling (A)
and who selected a response as
one of their top three desired
treatment goals (B). *Sleep
disturbances include poor qual-
ity sleep, DNS, sleep disruption,
fragmented sleep, insomnia,

or frequent awakenings. DNS
disrupted nighttime sleep, EDS
excessive daytime sleepiness,
NT1 narcolepsy type 1

A Most Troubling Symptoms

Q. Which symptoms are most troubling to you?
Select all that apply

EDS 92%

Fatigue 79%

Difficulty 64%
concentrating
Memory 55%
problems
Involuntary 52%
sleep attacks
Poor quality 46%
sleep
Frequent 45%
napping

Cataplexy 41% — | 74% of the NTI subgroup

Disrupted
nighttime sleep
Frequent
awakenings
Sleep
disruption
Fragmented
sleep
Automatic
behaviors
Sleep/night
paralysis

63% are troubled
by one or more
sleep disturbances

Insomnia

Vivid dreams

Hallucinations

Acting out 10%
dreams

0 10 20 30 40 50 60 70 80 90 100
Respondents (%) Sample Size =110

B Desired Treatment Outcomes

Q. When considering a drug’s effectiveness in helping people living with
narcolepsy, what is it you would most want the medication to addres?
Please select your top three choices.

Stop from sleeping

during the day T

Increase energy

Improve memory

Lead a
productive life

33% among
22% ————— | current sodium
oxybate patients

Sleep through
night

Improve overall
well-being

Stop cataplexy 28% for the NT1 subgroup

Decrease
depression

Lose weight
Stop night
paralysis

Stop night
hallcinations

0 10 20 30 40 50 60 70 80
Respondents (%) Sample Size =110
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3.4 Treatment Landscape and Educational
Resources Used

One in eight PWN were not currently taking any type of
medication to address narcolepsy symptoms at the time of
survey completion (Table 3). Of those taking medication,
58% were receiving polypharmacy to address narcolepsy
symptoms. The most commonly reported current treatments
were dextroamphetamine or dextroamphetamine—ampheta-
mine (35%), modafinil (20%), melatonin (16%), armodafinil
(15%), venlafaxine (14%), oxybate (14%), and methylpheni-
date (12%). Frequently combined medications included anti-
depressants with an amphetamine-based alerting agent and
oxidates with an amphetamine-based alerting agent or non-
amphetamine-based alerting agent (Table 4). The most com-
mon current treatments among respondents who reported
cataplexy prior to diagnosis and respondents who did not
report cataplexy prior to diagnosis were dextroamphetamine
or dextroamphetamine—amphetamine (32% and 37%, respec-
tively) and modafinil (20% and 21%, respectively). The
sources most commonly accessed by respondents to learn
about available treatments were narcolepsy-specific websites
(53%), MyNarcolepsyTeam (45%), clinicians (42%), scien-
tific articles (42%), and advocacy groups (37%) (Fig. 5).

Table 2 Respondents’ desired treatment objectives

4 Discussion

On their journey to a narcolepsy diagnosis, PWN routinely
experienced a misdiagnosis or a “missed” diagnosis. One-
third of respondents received disparate initial diagnoses that
included anxiety, bipolar disease, epilepsy, fibromyalgia,
anemia, and Lyme disease. As many of these conditions
(e.g., sleep apnea and epilepsy) require objective diagnostic
testing, these survey findings underscore the potential
for complex comorbidities in PWN that lead to “missed”
diagnoses of narcolepsy [10, 11]. Initial diagnoses based
on subjective criteria and symptom presentation, such
as insomnia, may contribute to an array of possible
misdiagnoses by clinicians [10]. Clinicians often do not have
expertise in narcolepsy, owing to limited disease awareness
and lack of sleep training in general medical education
[12, 13]. Given these experiences, it is not surprising
that participants sought out information from a variety
of resources, such as websites and advocacy groups. For
example, nearly 50% of participants used scientific articles
as a resource. This introduces an opportunity for patients
and clinicians to share awareness of available resources and
reinforces the need to make resources accessible, ideally
as peer-reviewed plain language summaries, to empower
people living with narcolepsy to guide their own care.

Q: Finally, what would you like to tell the manufacturers of treatment for narcolepsy about your needs or hopes for treatment?

Objective Direct responses

Find a cure Hurry in fixing the root cause, not just treating the symptoms
I’m always told they only can treat the symptoms and hope that helps. There’s nothing that can treat narcolepsy itself
Hoping one day for a medication that can treat the problem and not just the symptoms
It would be amazing to have a treatment that addresses the cause

Improve QoL I hope to one day just enjoy my children and be able to play and keep up with them

I want my life back. I want to live a normal life and to be able to work and drive

I want a better quality of life

I have had one day in the past year that I remember being able to sit through class without falling asleep. I remember how

thrilled I was about it
Fewer side effects

Less heavy-duty side effects

My dream is for a treatment that will work where I can wake up and not feel like I was put under anesthesia

Depression, anxiety, and suicidal ideation cases are high among patients with narcolepsy. Stop making drugs that make it

worse

On occasion I feel like the meds make me feel a bit agitated. That is so opposite of my personality

Lower costs/hurdles Make it affordable and more easily available

Bring down cost of name brands Adderall and Strattera, which work! Generics are inconsistent at best

Make brand name Provigil affordable because the generic does NOT work the same

Lower medical costs
I’m on Medicaid. Let them take my insurance

QoL quality of life
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Table 3 Commonly prescribed narcolepsy treatments (> 2% of all respondents)

Treatment, % NT1 (n = 53) NT2 (n = 35%) Respondents
(N=110)

Dextroamphetamine/ dextroamphetamine—amphetamine 40 43 35
Modafinil 17 26 20
Melatonin 21 17 16
Armodafinil 17 14 15
Venlafaxine 15 9 14
Oxybate 17 12 14
Methylphenidate 11 15 12
Solriamfetol 6 14 10
Fluoxetine 13 3 8
Sertraline 2 9 4
Pitolisant 6 0 3
Lisdexamfetamine 0 3 2
Zolpidem 4 0 2

None currently or never been on treatment 10 9 13

NT1 narcolepsy type 1, NT2 narcolepsy type 2
“Small sample size

Table 4 Commonly combined narcolepsy treatments

Treatment, % Amphetamine-based Non-amphetamine-based ~ Oxybate (n  Sleep aid (n  Antidepressant
alerting agent* (n =47)  alerting agent (n = 48) =15) =20) (n=26)
Amphetamine-based alerting agent* - 35 60 55 62
Dextroamphetamine/ - 25 47 45 42
dextroamphetamine—amphetamine
Methylphenidate - 10 13 15 19
Dexamphetamine sulfate - 6 2 8
Methylphenidate ER - 4 7 10
Lisdexamphetamine dimesylate - 0 7 - 4
Non-amphetamine-based alerting agent 36 - 60 40 38
Modafinil 15 - 27 30 31
Armodafinil 15 - 13 10 8
Solriamfetol 9 - 20 5 4
Pitolisant 2 - 7 - 0
Oxybate 19 19 - 10 8
Sodium oxybate 13 13 - 5 8
Mixed-salt oxybates 6 6 - 0
Sleep aid 23 17 13 - 38
Melatonin 19 15 13 - 35
Zolpidem 2 2 0 - 4
Antidepressant 34 21 13 50 -
Venlafaxine 19 15 13 35 -
Fluoxetine 11 6 0 20 -
Sertraline 9 2 0 5 -

ADHD attention-deficit’/hyperactivity disorder, ER extended release

* Amphetamine-based stimulants were used for narcolepsy and/or ADHD treatment
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Fig.5 Educational resources
utilized. Bars represent the
proportion of respondents who
reported that specific resources
were the most helpful sources
of information for treating
narcolepsy

Narcolepsy
websites

MyNarcolepsyTeam

Doctor
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Other
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Q. What resources, if any, have provided the most helpful information
on treating narcolepsy? Select all that apply.

53%

More than half of respondents experienced symptoms of
narcolepsy within the first two decades of life, underscoring
that narcolepsy is often a pediatric disease [14], and educa-
tion of pediatricians, school faculty, and parents is essential
to shorten the time to referral and adequate evaluation and
diagnosis by sleep clinicians. In this study, approximately
40% of respondents received a diagnosis between 2 to 9
years from the initial consultation with a clinician regard-
ing their symptoms, and nearly one-third waited > 10 years.
These findings align with a recent registry study that esti-
mated an average time of 4.5 years from first consultation to
diagnosis using self-reported data in adult PWN [10]. Prior
to diagnosis, the majority of PWN, irrespective of narco-
lepsy type, were suffering from a sleep disturbance, char-
acterized by either poor quality sleep, DNS, sleep disrup-
tion, fragmented sleep, insomnia, or frequent awakenings,
highlighting the 24-h nature of narcolepsy. These symptoms,
particularly when described in a primary care setting, may
distract from considering narcolepsy. Most respondents with
a definitive NT1 diagnosis experienced consistent episodes
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of cataplexy that were often triggered by feelings of being
overtired, which is consistent with existing literature report-
ing an association between “tiredness” and more frequent
cataplexy [15]. Overtiredness, which may be more common
in PWN, may increase an individual’s susceptibility to a
cataplexy episode based on an emotional trigger. While cli-
nicians educate PWN about emotions and cataplexy, greater
awareness around overtiredness predisposing a person to
cataplexy episodes may be needed. Further, a consistent
sleep routine, with naps as needed, should be encouraged as
a behavioral strategy for PWN.

Overall, many respondents indicated that narcolepsy
imposed a significant negative impact on their personal
and professional lives, especially when contending with the
emotional toll associated with narcolepsy. Polypharmacy
was common and likely reflective of the invasive, 24-h
nature of narcolepsy and desire of PWN to experience relief
from a wide range of both daytime and nighttime symptoms.
Sleeping through the night was a desired treatment goal
among all survey respondents, but particularly among
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those who were taking an immediate-release oxybate
medication. Given the twice-nightly dosing regimen of
immediate-release oxybates [16, 17], these formulations
may hinder the ability of patients to achieve their desired
treatment goals. Notably, a once-nightly, extended-release
formulation of sodium oxybate has been approved by the
US Food and Drug Administration (FDA) for the treatment
of narcolepsy in adults and children, eliminating the need
for a second, middle-of-the-night dose [18]. Importantly,
this survey reveals that many PWN in the USA are self-
motivated and seek out additional information and resources
to augment their understanding of narcolepsy, as well as
options available for symptom improvement. Owing to the
complexities in the diagnosis of narcolepsy, treatments, and
the associated comorbidities, PWN often utilized ongoing
resources and education. Supplementary internet sources
were most commonly utilized.

Real-world evidence obtained through the lived
experience of PWN clearly illustrates that narcolepsy is
a challenging disorder related to its multiple and varying
symptoms, and optimal management of these symptoms can
be difficult. Low treatment adherence is common among
PWN [19]. Adherence directly impacts the ability of PWN
to achieve optimal outcomes, and with most respondents
requiring polypharmacy, there is greater treatment burden,
increased risk of adverse events, and risk of drug—drug
interactions [20]. While polypharmacy often results from
inadequate response to narcolepsy treatment [21], failure
to recognize nonadherence may also contribute to use of
multiple medications in some PWN. In the present study,
most respondents reported experiencing a multitude of
troubling pentad and non-pentad symptoms including EDS,
fatigue, difficulty concentrating, and memory impairment.
Notably, more than half of the respondents considered one or
more sleep disturbances as their most troubling symptoms,
with poor sleep quality, DNS, and frequent awakenings
among the top ten; daytime medications, especially
traditional stimulants, may contribute to these underlying
sleep disturbances [22].

Approaches to address sleep-related issues varied.
Melatonin, an over-the-counter sleep supplement, was the
most commonly used sleep-related treatment, reported
by approximately 16% of respondents. Almost 20% of
respondents receiving an amphetamine-based alerting
agent reported melatonin use. Limited information is
available about endogenous or exogenous melatonin for
PWN. Endogenous melatonin and circadian rhythm may
be dysregulated in some PWN [23]. In general, exogenous
melatonin has been used to alter ultradian rhythm in PWN
and people without narcolepsy; however, exogenous
melatonin can increase time spent in REM sleep [24]. While
there are reports suggesting that melatonin may be of use in
treating RBD in PWN [25, 26], there is no clinical evidence

of its efficacy in narcolepsy. Additionally, the content of
melatonin in supplements is frequently inconsistent with
that indicated on the label [27].

PWN were frequently treated with stimulants such as
dextroamphetamine or dextroamphetamine—amphetamine,
whereas interventions strongly recommended by the
American Academy of Sleep Medicine (e.g., modafinil,
pitolisant, sodium oxybate, and solriamfetol) [28] were
underutilized (3-20% of respondents). Together, these
findings suggest that opportunities exist for improvement
in the care of PWN and highlight the persistent use of
stimulants, which have historically been used to treat EDS
[29], despite their addiction potential and potential to
increase blood pressure and heart rate. Education of and
advocacy to managed care organizations about the need for
access to additional medications that are aligned with the
American Academy of Sleep Medicine guidelines continue
to be needed.

The presence of cataplexy is a defining feature of NT1
that results from an underlying dysregulation of sleep—wake
states and intrusion of REM sleep-related atonia during
wakefulness, which manifests with muscle atonia [30].
Ensuring clinicians use understandable and wide-ranging
descriptions to explain cataplexy is critical; suggested
language for clinical use can be found in the companion
article by Lavender et al. [31]. In the present study, 6% of
respondents with NT2 reported that they had experienced
cataplexy compared with 68% of respondents with NT1.
This potentially highlights a discrepancy between the
specificity of cataplexy in the pathophysiology of NT1
and the perception of a cataplexy episode by the patient
themselves. As reported previously, this may be due to the
large phenotypic diversity of cataplexy among PWN and
the corresponding difficulty to adequately recognize and
diagnose cataplexy in clinical practice [15, 32]. Further,
cataplexy may be confused with other disorders such as
epileptic seizures, falls from neuromuscular disorders
[33], and syncope [34], suggesting that there remains an
unmet need to provide PWN definitive criteria to determine
the presence of a cataplexy episode. Given that 27% of
respondents who were not sure of their narcolepsy type
reported cataplexy as their most troubling symptom,
respondents with NT1 may be underdiagnosed. In this
study, respondents with NT1 were commonly prescribed
venlafaxine (15%) and fluoxetine (13%). Antidepressants are
commonly used off-label to manage cataplexy symptoms in
PWN; however, limited evidence is available to support a
favorable risk—benefit profile, and the American Academy
of Sleep Medicine does not include antidepressants in its
guidelines, on the basis of limited data [5, 28, 35]. While
the American Academy of Sleep Medicine guidelines do
not recognize antidepressants, the European Narcolepsy
Guidelines recognize both sodium oxybate as monotherapy
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and antidepressants as strong recommendations for cataplexy
treatment [36].

PWN experienced a broad impact on their QoL, reporting
interference across several domains including work, social
life, daily activities, emotional well-being, cognition, and
exercise. In this study, the majority of respondents reported
an extremely or very severe impact. In agreement with these
findings, a recent review has indicated that the disease burden
of narcolepsy is significantly and negatively correlated with
key factors associated with health-related QoL (HRQoL)
including physical functioning, general health, and social
functioning [37]. Of note was the emotional toll experienced
by respondents, with feelings of isolation, depression, and
anxiety; many desired the development of treatments that
address the underlying etiology of narcolepsy given its
debilitating symptom burden. Recommending that PWN
consider additional emotional support from peer advocacy
groups is needed to help reduce feelings of isolation.

There are several strengths and limitations of this study.
The approach gathered voluntary responses from individu-
als currently living with narcolepsy in an online social
network dedicated to people living with narcolepsy, where
PWN may be more candid than in a healthcare encoun-
ter, providing valuable insight into real-world perceptions
of disease burden and treatment. The survey used mostly
multiple-choice questions, which likely encouraged potential
respondents to participate but may have restricted patient
responses. Additionally, this study utilized a nonvalidated
questionnaire, which may limit the reliability and consist-
ency of the results; patient-reported data may be susceptible
to misinformation or bias. These data represent a sample of
US-based individuals aged > 21 years with relative lack of
detailed socioeconomic and demographic information; fur-
ther, the respondents were overwhelmingly female (> 80%).
Thus, generalizability to PWN who have differing charac-
teristics or who reside in other countries may be limited.
An additional limitation is the self-reporting of narcolepsy
type by respondents, as many reported symptoms discord-
ant with their diagnosis or were not sure of their diagnosis
at all. Notably, some members of MyNarcolepsyTeam have
reported being underdiagnosed only to learn through organic
conversations that they are actually experiencing cataplexy,
further suggesting that some survey respondents may have
been incorrectly diagnosed with NT2. In the present study,
several respondents who had cataplexy prior to diagnosis did
not indicate cataplexy as a troubling current symptom, and
a small number of respondents who did not have cataplexy
prior to diagnosis reported that it was now a concern; these
findings provide further evidence that narcolepsy symptoms
and patient perception of these symptoms may change over
time [38]. Owing to the low response rate in this study, these
findings may not reflect the broader population of PWN in
the USA.
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5 Conclusions

Understanding the impact of narcolepsy on QoL and the
diverse experiences and needs from the patient perspective
will further support clinicians in treating and recognizing
narcolepsy. It may also help providers encourage PWN to
open up about their symptoms. Content readily available on
the internet, whether narcolepsy-specific content or social
networks, can help PWN proactively discuss treatment
options with their clinician. Findings from this study
demonstrate that PWN often wait years for a diagnosis
while struggling with daytime and nighttime symptoms.
Early diagnosis and intervention in narcolepsy have a
strong likelihood to lead to better outcomes, particularly
as symptoms generally present at a pivotal time as one
transitions from adolescence to adulthood.
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