© Copyright 2012 Oregon State University. All Rights Reserved

Drug Use Research & Management Program
Oregon State University, 500 Summer Street NE, E35
Salem, Oregon 97301-1079
Phone 503-947-5220 | Fax 503-947-2596

Drug Class Update with New Drug Evaluation: Narcolepsy Agents
Date of Review: February 2020
Generic Name: pitolisant

Date of Last Review: July 2019
Dates of Literature Search: 01/01/2015 – 10/04/2019
Brand Name (Manufacturer): Wakix® (Harmony Biosciences, LLC)
Dossier Received: No

Current Status of PDL Class:
See Appendix 1.
Purpose for Class Update:
The purpose of this update is to evaluate new comparative evidence for pharmacological treatments for excessive daytime sleepiness due to chronic conditions
(e.g., narcolepsy or obstructive sleep apnea [OSA]) and determine place in therapy for pitolisant, a new drug recently approved by the Food and Drug
Administration (FDA) for the treatment of narcolepsy. Pitolisant is currently classified as a physical health, non-carveout drug.
Research Questions:
1. What is the efficacy or effectiveness of pharmacological treatments for excessive daytime sleepiness compared to placebo or other pharmacotherapy?
2. Is there evidence that pharmacological treatments for excessive daytime sleepiness differ in harms?
3. What is the evidence for efficacy and safety of pitolisant for the treatment of narcolepsy?
4. Are there subpopulations (based on diagnosis, age, or gender) for which pharmacological treatments for excessive daytime sleepiness are more effective or
associated with more harms?
Conclusions:
Modafinil and armodafinil
 There is insufficient evidence to support use of modafinil or armodafinil for fatigue in patients with prior stroke, primary brain tumor, or on palliative care
based on results from 3 systematic reviews.1-3
 In patients with OSA adherent to continuous positive airway pressure (CPAP), modafinil or armodafinil improved the proportion of patients with an Epworth
Sleepiness Score (ESS) less than 10 (59% vs. 31%; RR 1.95; 95% CI 1.48 to 2.56; low quality evidence) and the maintenance of wakefulness test (MWT; 3.54
minutes; 95% CI 2.57 to 4.50; moderate quality evidence) compared to placebo.4 ESS scores less than 10 correspond to normal symptoms, but average
improvement in ESS was -2.08 points (95% CI -2.70 to -1.46; moderate quality evidence) indicating the difference from baseline may not be clinically
significant for many patients.4 The proportion of patients who discontinued treatment due to adverse events was increased with modafinil or armodafinil
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compared to placebo (6.2% vs. 2.8%; RR 2.03; 95% CI 1.12 to 3.67; moderate quality evidence).4 The most commonly reported adverse events included
headache, vertigo and anxiety.4
There was insufficient evidence to assess differences between modafinil, armodafinil, and placebo for outcomes of multiple sleep latency test (MSLT),
memory improvement, function, or quality of life for patients with OSA adherent to CPAP.4

Pitolisant
 There was insufficient evidence that pitolisant improved ESS compared to placebo over 7 to 8 weeks in patients with narcolepsy. Evidence was downgraded
based on unclear risk of bias, presence of publication bias, and indirectness. The average improvement in ESS ranged from 2.2 (95% CI -4.17 to -0.22) to -3.5
points (95% CI -5.03 to -1.92) in 3 clinical trials.5-7 Though a minimum clinically significant response has not been established in the literature, some studies
suggest ESS improvements of 20-33% from baseline may be clinically significant.2,8 The FDA considered a change of 3 points on the ESS to represent a
minimum clinically significant improvement as this would likely be associated with a change from severe to moderate or moderate to mild symptoms.6
 Evidence was insufficient for improvement of other secondary outcomes of CGI-C, MWT, and number of cataplexy attacks with pitolisant compared to
placebo. Evidence was inconsistent across studies, and at least one study failed to rule out no effect for each outcome.5-7 None of the trials demonstrated
any improvement in quality of life based on the EuroQol-5D (EQ-5D) scale.
 There was insufficient evidence of no difference between modafinil 100 to 400 mg daily and pitolisant for any outcome based on results of 2 small trials.
 There is insufficient evidence to evaluate long-term efficacy or safety of pitolisant. The most common adverse events associated with treatment included
insomnia (6%), nausea (6%), and anxiety (5%).9 Psychiatric adverse events including hallucinations, irritability, and anxiety have been documented in postmarketing reports, and labeling for pitolisant includes warnings for prolonged QT syndrome.9
Recommendations:
 No preferred drug list (PDL) changes recommended based on clinical information.
 Update safety edits for narcolepsy drugs to incorporate modafinil, armodafinil, solriamfetol and pitolisant in a single criteria (Appendix 6).
 After evaluation of costs in executive session, modafinil and armodafinil made preferred agents.
Summary of Prior Reviews and Current Policy
 Previous reviews have not identified clinically significant comparative differences in efficacy or harms between agents for narcolepsy including modafinil,
armodafinil, solriamfetol, or sodium oxybate. There is insufficient evidence on health outcomes (i.e., wakefulness, executive functioning, incidence of
cataplexy attacks, adverse reactions) or off-label dosage consideration to delineate any changes to preferred or non-preferred status. Currently modafinil,
armodafinil, and solriamfetol are carve-out medications, paid for by fee-for-service (FFS), and designated as voluntary non-preferred on the Oregon Health
Plan (OHA) preferred drug list (PDL). Sodium oxybate is classified as a physical health drug and is non-preferred.
 In an analysis of Oregon Medicaid claims data in 2015, funded off‐label diagnoses were associated with 26.5% of patients prescribed armodafinil or
modafinil. This data prompted implementation of the current policy that limits modafinil and armodafinil use to FDA approved or evidence-based dosages
and indications. Current safety edits for modafinil and armodafinil require a 90-day trial with evidence of efficacy for continued use. A similar safety edit for
solriamfetol limits use to FDA-approved doses and indications, requires a cardiovascular risk assessment, and asks for documentation of benefit after 6
months. About 72% of patients have prescriptions written for modafinil with 28% of patients prescribed armodafinil.
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Background:
Narcolepsy is a sleep disorder characterized by at least 3 months of poor nighttime sleep and excessive daytime sleepiness (EDS).10 Other symptoms of
narcolepsy may include hallucinations during sleep onset or awakening and sleep paralysis.10 These symptoms can have a significant impact on quality of life and
can lead to slower reaction times, difficulty performing prolonged tasks, and increased motor vehicle accidents. Diagnosis is most common in children or young
adults, and estimated prevalence of narcolepsy ranges from between 25 and 50 per 100,000 individuals in the general population.10 Narcolepsy is categorized
into 2 distinct types. Type 1 is characterized by cataplexy, a sudden loss of muscle function triggered by strong emotions, or a proven absence of hypocretin-1 in
the cerebrospinal fluid.10 In type 2, there is no cataplexy and no proven hypocretin-1 deficiency.10 The exact etiology of narcolepsy is unclear but type 1 disease is
thought to be caused by loss of hypocretin-producing neurons in the hypothalamus.10 Disease onset may involve a variety of genetic, environmental, and
immunologic factors. Diagnosis is typically based on polysomnography and multiple sleep latency test (MSLT) with a mean sleep latency of less than 8 minutes
and at least 2 sleep onset rapid eye movement periods during the MSLT or 1 sleep onset rapid eye movement period within 15 minutes of sleep onset on
polysomnography.10 According to 2007 guidelines from the American Academy of Sleep Medicine, modafinil is the recommended first-line pharmacological
option for patients with narcolepsy.10,11 Second-line pharmacological options include stimulants such as methylphenidate, sodium oxybate, armodafinil, or
combination treatment with 2 agents.10,11 In patients with cataplexy, sodium oxybate may be a reasonable treatment choice though it has high potential for
abuse and may be associated with serious side effects including psychosis, confusion, and sedation.10,11 Other drugs used off-label for cataplexy include tricyclic
antidepressants and fluoxetine, but the quality of published clinical evidence varies.11 In early 2019, solriamfetol was also FDA-approved for treatment of
narcolepsy and OSA providing another treatment option for patients with these conditions.
Obstructive sleep apnea is characterized by upper airway obstruction during sleep.12 It is typically diagnosed by polysomnography with at least 5 obstructive
events per hour.12 OSA occurs most commonly in patients who are overweight, male, or elderly and often occurs in conjunction with comorbid conditions such
as hypertension, heart failure, atrial fibrillation, coronary artery disease, stroke, and metabolic syndrome.12 Untreated OSA is a known risk factor for major
cardiovascular events, traffic accidents, and increased mortality.12,13 Multiple guidelines from the American College of Physicians, American Thoracic Society,
American Academy of Sleep Medicine address treatment of OSA. All guidelines consistently recommend CPAP for first-line treatment of adults with OSA.14-16
Other non-pharmacological treatments include weight reduction in patients who are overweight and oral appliances in patients unresponsive or unable to
tolerate CPAP.12,14 Stimulant medications may be prescribed conjunction with first-line nonpharmacological treatment to improve excessive daytime sleepiness,
but should not be used as monotherapy as they do not correct the underlying disease process.12 According to the American College of Physicians, there is
insufficient evidence to recommend pharmacotherapy as primary treatment of OSA.14 The American Thoracic Society also recommends against use of stimulant
medications for the sole purpose of reducing driving risk in high-risk drivers with OSA.15
Common outcomes used in clinical trials to evaluate symptom improvement include the MWT, ESS, and scales to assess overall patient improvement and
disease severity. The MWT evaluates sleep latency (measured objectively in minutes via electroencephalogram) and is often used in conjunction with the MSLT
to comprehensively evaluate the patient’s ability to fall asleep (MSLT) and their ability to stay awake (MWT) in a quiet, non-stimulating setting. For both the
MSLT and the MWT, there have been no large, multicenter, prospectively collected data to establish normative values, and data from smaller, more limited
studies have been utilized to extrapolate thresholds for diagnostic and clinical significance.17,18 In patients with narcolepsy, mean sleep latency on the 40-min
MWT of less than 8.0 minutes has been considered abnormal, and values of 8 to 40 minutes are of uncertain significance.17,18 When used to evaluate the
response to a stimulant or CPAP treatment, there are no established thresholds for a change in mean sleep latency which are associated with clinical
improvement in symptoms. The ESS measures the propensity of a patient to fall asleep in daily situations. Patients rate 8 theoretical scenarios on a 0 to 3 scale
(total scores range from 0 to 24) with higher scores indicating greater daytime sleepiness. An ESS score of greater than or equal to 10 indicates excessive
sleepiness which requires further assessment.19 ESS has not been validated in conditions associated with chronic fatigue and there has been no established
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minimum clinically important difference in the literature. Some studies suggest that changes of 20-25% on the ESS (corresponding to approximate differences of
4-6 points for patients with severe symptoms) may represent clinically meaningful differences in patients with narcolepsy.8 Other studies suggest that a 33%
improvement from baseline in fatigue scales may be associated with a clinical improvement in symptoms.2 For approval of pitolisant the FDA considered a
change of 3 points on the ESS to be clinically significant.6 Other scales often used to assess symptom improvement include the clinical global impression of
severity scale (CGI-S) and clinical global impression of change scale (CGI-C). These are clinician-rated scales which evaluate improvement on a 1 to 7 scale from 1
(very much improved) to 7 (very much worse) and severity on a 1 to 7 scale with higher scores indicating greater disease severity.18
Narcolepsy is a funded condition listed on line 203 of the prioritized list of health services, and in 2018 there were approximately 450 Oregon Health Plan
patients with a diagnosis of narcolepsy without cataplexy and 240 patients with a diagnosis of narcolepsy with cataplexy based on medical claims.
Methods:
A Medline literature search for new systematic reviews and randomized controlled trials (RCTs) assessing clinically relevant outcomes to active controls, or
placebo if needed, was conducted. The Medline search strategy used for this review is available in Appendix 3, which includes dates, search terms and limits
used. The OHSU Drug Effectiveness Review Project, Agency for Healthcare Research and Quality (AHRQ), National Institute for Health and Clinical Excellence
(NICE), Department of Veterans Affairs, and the Canadian Agency for Drugs and Technologies in Health (CADTH) resources were manually searched for high
quality and relevant systematic reviews. When necessary, systematic reviews are critically appraised for quality using the AMSTAR tool and clinical practice
guidelines using the AGREE tool. The FDA website was searched for new drug approvals, indications, and pertinent safety alerts.
The primary focus of the evidence is on high quality systematic reviews and evidence-based guidelines. Randomized controlled trials will be emphasized if
evidence is lacking or insufficient from those preferred sources.
Systematic Reviews:
Pharmacotherapy for excessive daytime sleepiness in patients with obstructive sleep apnea adherent to CPAP was evaluated in a high quality 2016 systematic
review.4 Eight clinical trials were included in the review which evaluated use of modafinil or armodafinil compared to placebo over 2 to 12 weeks.4 Patients
enrolled in the clinical trials were primarily white males with an average age of 48-54 years.4 In 6 studies, random sequence generation was unclear, and all
studies had unclear risk of detection bias.4 Seven studies had high risk for selective outcome reporting and all were industry funded.4 The primary outcome was
improvement in daytime sleepiness as measured by the ESS, MSLT or MWT. Excessive daytime sleepiness as evaluated by ESS improvement to less than 10
points (a normal score) was improved with modafinil compared to placebo (59% vs. 31%; RR 1.95; 95% CI 1.48 to 2.56; low quality evidence due to imprecision
and risk for publication bias).4 On average, improvement from baseline in ESS scores with either modafinil or armodafinil was -2.08 points compared to placebo
(95% CI -2.70 to -1.46; moderate quality evidence).4 Average improvement from baseline in MWT was 3.54 minutes in patients treated with modafinil or
armodafinil compared to placebo (95% CI 2.57 to 4.50; moderate quality evidence).4 Similar improvements were documented with modafinil and armodafinil
separately.4 Clinical improvement was documented by the CGI-C with armodafinil or modafinil compared to placebo (71% vs. 41%; NNT 3; RR 1.79; 95% CI 1.54
to 2.08; moderate quality evidence).4 There was low quality evidence that attention and alertness (as evaluated by the psychomotor vigilance test) were
improved with modafinil compared to placebo (mean difference [MD] -0.8; 95% CI -1.13 to -0.29), but there was insufficient evidence to assess alertness in
armodafinil.4 There was insufficient evidence to assess differences in MSLT, memory improvement, function, or quality of life.4 Safety analysis included
discontinuations due to adverse events which was increased with modafinil or armodafinil compared to placebo (6.2% vs. 2.8%; RR 2.03; 95% CI 1.12 to 3.67;
moderate quality evidence).4 The most commonly reported adverse events included headache, vertigo and anxiety.4
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A high quality systematic review evaluated modafinil use in post-stroke fatigue.3 Two studies (n=77) included in the analysis demonstrated inconsistent results
for the majority of outcomes over 6 to 12 weeks.3 Outcomes evaluated included fatigue, disability, major adverse events, quality of life, cognition, work and
productivity.3 All outcomes were evaluated as very low quality based primarily on imprecision and risk of bias.3 Neither study evaluated mortality. Overall,
authors concluded that benefits and harms of modafinil for post-stroke fatigue are unclear, and evidence does not support routine use in clinical practice.3
A 2016 Cochrane review evaluated pharmacologic treatments for fatigue associated with palliative care.2 The most common associated conditions included
multiple sclerosis (n=13), cancer (n=18), and HIV/AIDS (n=7).2 A wide variety of pharmacological treatments were evaluated in the review. This summary will
focus primarily on results for modafinil (n=8) and armodafinil (n=1) compared to placebo or other treatments.2 Overall analysis was limited by unclear risk of
bias, small study sizes, and large placebo effects. The primary outcome, fatigue response rate, was defined as an improvement in fatigue intensity or score of at
least 33%.2 Use of armodafinil in patients with HIV (n=70) demonstrated improved fatigue response rates compared to placebo (75% vs. 26%) but no difference
in depression rating scales.2 Similar results were documented for improved fatigue response rate with use of modafinil compared to placebo in patients with
HIV/AIDS (73% vs. 28%).2 Improvement of fatigue with modafinil in cancer patients was evaluated in 2 studies with inconsistent results. The first demonstrated
improvement with modafinil 200 mg compared to placebo only in patients with severe fatigue at baseline.2 The second demonstrated no difference from
placebo. For the treatment of fatigue associated with multiple sclerosis, there was no difference in modafinil treatment versus placebo in 2 studies (standardized
mean difference [SMD] -0.14; 95% CI -0.48 to 0.21).2 Authors conclude that further research is needed for use of modafinil or armodafinil in patients with
advanced disease and fatigue as the available evidence does not currently support use.2
A 2016 Cochrane review evaluated pharmacological treatments for fatigue in patients with a primary brain tumor.1 Only a single study (n=37) was identified
which evaluated use of modafinil compared to placebo over 6 weeks.1 Overall there was low quality evidence of no difference between modafinil and placebo
for fatigue-related outcomes in patients with a primary brain tumor.1 Risk for adverse events was increased with modafinil compared to placebo (30 events per
100 people; RR 2.79; 95% CI 0.59 to 13.16; low quality evidence).1 Documented adverse events were primarily related to neurologic or psychiatric conditions and
included tingling sensations, dizziness, headaches, vertigo, loss of appetite and seizures.1
After review, 8 systematic reviews were excluded due to poor quality (e.g., indirect network-meta analyses), wrong study design of included trials (e.g.,
observational), comparator (e.g., no control), or outcome studied (e.g., non-clinical).20-27
New Guidelines:
No new or recently updated guidelines evaluating pharmacological treatment met quality inclusion criteria.
New Formulations or Indications:
No new formulations or expanded indications were identified.
New FDA Safety Alerts:
No new FDA safety alerts were identified.
Randomized Controlled Trials:
A total of 54 citations were manually reviewed from the initial literature search. After further review, 53 studies were excluded because of wrong study design
(e.g., observational or post-hoc analyses), comparator (e.g., no control or placebo-controlled), or outcome studied (e.g., non-clinical). Randomized controlled
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trials related to pitolisant are evaluated in the evidence table, and the remaining trial is summarized in the table below. The full abstract is included in Appendix
2.
Table 1. Description of Randomized Comparative Clinical Trials.
Study
Comparison
Population
Primary Outcome
Roscoe, et
1. CBT-I + placebo
Cancer survivors Improvement in Insomnia
al. 201528
2. CBT-I + armodafinil with chronic
Severity Index (range 0 to 28)
3. Armodafinil
insomnia
PC, RCT
4. Placebo
Duration: 7
weeks

Results
Mean change from baseline:
1. -4.93 (95% CI -8.63 to -1.22); p<0.01
2. -6.36 (95% CI -10.02 to -2.69); p=0.001
3. 1.04 (95% CI -2.74 to 4.82); p=0.584
4. -1.43 (95% CI -4.91 to 2.05); p=0.421

N=88

CBT-I demonstrated improvement in insomnia, but armodafinil did
not improve insomnia.
Abbreviations: CBT-I = cognitive behavioral therapy for insomnia; CI = confidence interval; PC = placebo controlled; RCT = randomized controlled trial
NEW DRUG EVALUATION:
See Appendix 4 for Highlights of Prescribing Information from the manufacturer, including Boxed Warnings and Risk Evaluation Mitigation Strategies (if
applicable), indications, dosage and administration, formulations, contraindications, warnings and precautions, adverse reactions, drug interactions and use in
specific populations.
Clinical Efficacy:
Pitolisant was evaluated by the FDA using data from 3 double-blind, placebo-controlled clinical trials in adults with narcolepsy (HARMONY-1, HARMONY-CTP,
and HARMONY I-BIS). One trial used for FDA approval was completed in 2012 but remains unpublished (HARMONY I-BIS). In 2 trials an active comparator of
modafinil was also evaluated. The majority of patients included in the trials had narcolepsy with cataplexy (75-100%) and baseline rate of cataplexy attacks was
7-11 attacks per week.5-7 The average ESS was 17-18 points at baseline with an average MSLT of 4-5 minutes indicating severe or pathological sleepiness.5-7 The
primary endpoints assessed in these trials were ESS and number of cataplexy attacks. Secondary endpoints included various scales to assess symptom
improvement and quality of life including changes in the MWT, CGI-C, EQ-5D, and SART scales. Each trial was preceded by a 2-week wash-out period in which
participants discontinued any concurrent stimulants, a 1-week baseline assessment period to assess baseline disease severity, and followed by a 1-week
withdrawal period after study completion.5-7 Applicability is limited as none of the trials included patients in the United States and patients with many common
comorbid conditions were excluded from the studies. See Table 4 for full baseline characteristics, inclusion criteria, and exclusion criteria.
Only 2 of the 3 trials evaluated for FDA approval are published and available for quality assessment (HARMONY-1 and HARMONY-CTP). Risk of selection bias was
unclear in both trials as adequate randomization methods were used, but imbalances in baseline characteristics were still present for both trials. Imbalances may
be a result of small population size, and the impact of these differences on study results was unclear. In HARMONY-CTP, patients randomized to treatment had
higher rate of cataplexy attacks (11 vs. 9 attacks per week) indicating more severe baseline disease and use of concurrent and prior cataplexy treatment was
more common with placebo.7 Attrition was high for both groups with differential attrition rates in HARMONY-CTP (Table 4).5,7 Primary analyses were conducted
using last observation carried forward which may bias results in favor of treatment. Each trial also tested multiple secondary outcomes which were not preAuthor: Servid
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specified or controlled for type 1 error increasing risk for a chance finding. There is high risk for publication bias as at least 2 phase 3 trials of pitolisant in
narcolepsy remain unpublished though they have been completed for several years (HARMONY I-BIS [NCT01638403] and HARMONY IV [NCT01789398]).29
In HARMONY 1, treatment with pitolisant resulted in a mean ESS change of 5.8 points from baseline compared to 3.4 points with placebo (MD –3.0; 95% CI -5.6 to
-0.4).5 Similar results were observed in HARMONY-CTP and HARMONY I-BIS with mean improvement from baseline compared to placebo of 2.2 and 3.5
points.6,7,9 These results indicate that pitolisant may be associated with a marginal clinical improvement compared to placebo in a patient’s propensity to fall
asleep. In all cases, measures of variance demonstrated significant variability in response, and in HARMONY I-BIS, statistical significance of results was
dependent on the method of analysis used.30
The primary outcome was supported by changes in CGI-C scores for EDS, but statistical significance for other secondary outcomes was overall inconsistent across
studies. Compared to placebo, the proportion of patients with an improved CGI-C score for EDS was statistically different with pitolisant in HARMONY-CTP (69%
vs. 43%; NNT 4),7 and according to FDA reviewers, achieved statistical significance in HARMONY I-BIS though specific results are not available.6,30 Statistical
differences were not calculated for HARMONY 1 but favored pitolisant treatment over placebo (61% vs. 46%).5 MWT was improved with pitolisant compared to
placebo in the 2 published studies with an average improvement of 1.47 to 0.89 minutes,5,7 but did not achieve statistical significance the unpublished
HARMONY I-BIS trial.6,30 None of the trials demonstrated any improvement in quality of life based on the EQ-5D scale or improvement in symptoms based on the
SART scale.5-7,30 Improvement in cataplexy attacks based on proportion of patients with an improved CGI-C was documented with pitolisant in HARMONY-CTP
compared to placebo (67% vs. 33%; NNT 3), but demonstrated no difference in other trials.5-7,30
Compared to modafinil, there was no difference in ESS scores. Pitolisant failed to achieve non-inferiority compared to modafinil in HARMONY 1 (MD 0.12; 95% CI
-2.5 to 2.7; p=0.25) based on a prespecified non-inferiority margin of 2 points.5 Similarly, there was no difference between modafinil and pitolisant for all other
secondary efficacy outcomes.5
There is insufficient evidence in narcolepsy patients with comorbid conditions as patients were excluded if they had any significant comorbid psychiatric,
substance use, cardiovascular, hepatic, renal, or sleep-related disorders. Evidence for treatment of excessive daytime sleepiness due to other conditions is
insufficient. While pitolisant has been studied in phase 3 trials for Parkinson’s disease (n=2) and OSA (n=2) before 2014, results of these studies remain
unpublished.29 One phase 3 trial in OSA remains ongoing with expected completion in 2020.29
Clinical Safety:
Safety analysis for pitolisant included 172 patients treated for up to 8 weeks and long-term extension studies have followed patients for up to 5 years.
Discontinuation due to adverse events occurred in 3.9% of patients randomized to pitolisant compared to 3.5% of patients receiving placebo.9 Common adverse
events occurring in at least 5% of patients and twice as common compared to placebo included insomnia (6%), nausea (6%), and anxiety (5%). Other common
adverse events which occurred in at least 2% of patients compared to placebo are listed in Table 2. Though there were no differences from placebo in psychiatric
or depressive symptoms at baseline, pitolisant treatment was associated with a higher incidence of psychiatric adverse events including hallucinations, irritability
and anxiety. Adverse events reported during post-marketing experience in Europe include primarily psychiatric events such as abnormal behavior or dreams,
sleep disorders and nightmares, depression, bipolar disorder, suicidal ideation and suicide attempts.9 Because these are voluntary post-marketing reports, the
exact frequency of these adverse events is unknown. Heart rate was increased in 3% of patients compared to none treated with placebo, and pitolisant has a
warning for prolonged QT syndrome.9 Use in patients with known QT prolongation, cardiac arrhythmias, or in combination with other QT prolonging drugs is not
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recommended. Risk of QT prolongation may be increased in patients with renal or hepatic impairment due to increased drug exposure, and use is not
recommended in patients with end stage renal disease or severe hepatic impairment.9
Table 2. Common adverse events occurring in at least 2% of patients and 2% more frequently than placebo.9
Pitolisant (n=152)
Placebo (n=114)
Headache
18%
15%
Insomnia
6%
2%
Nausea
6%
3%
Upper respiratory tract infection
5%
3%
Musculoskeletal pain
5%
3%
Anxiety
5%
1%
Increased heart rate
3%
0%
Hallucinations
3%
0%
Abdominal pain
3%
1%
Decreased appetite
3%
0%
Serious adverse events were infrequent in clinical trials, and while there is no long-term randomized controlled data available for pitolisant, it has been
marketed in Europe since 2016. A single open-label extension study enrolled narcolepsy patients previously eligible for phase 3 trials and evaluated safety for up
to 1 year (n=104).31 The majority of patients (71%) enrolled in the extension study had been previously randomized to placebo.31 Overall, 33% of the population
discontinued the trial early.31 Primary reasons for early treatment discontinuation were lack of efficacy (19%) and adverse events (11%).31 The majority of
adverse reactions leading to discontinuation were classified as psychiatric (38%) or nervous system disorders (21%). Interestingly, of the patients who
discontinued treatment due to lack of efficacy, 25% had an improvement of at least 3 points in their ESS score indicating that ESS may not correlate to clinical
improvement for some patients.31 Data from post-marketing adverse event reporting databases in Europe are consistent with adverse events observed in clinical
trials (including psychiatric and cardiovascular adverse events).6 There is limited evidence of safety in patients treated with high dose pitolisant as only 62
patients were exposed to 35.6mg for at least 12 months in clinical trials.6 Of note, pitolisant was associated with no risk for abuse, misuse, or withdrawal
symptoms upon discontinuation. By comparison, all currently available treatments for narcolepsy are scheduled by the Drug Enforcement Agency (DEA) and
have some potential for abuse or misuse.6
The safety of pitolisant has not been evaluated during pregnancy, lactation, or for pediatric populations. A registry study is available to evaluate pitolisant
exposure during pregnancy. Evaluation in elderly patients (>65 years of age) has been limited to 12 subjects, but did not demonstrate any differences in
pharmacokinetics compared to an adult population.9 Additional monitoring is recommended as elderly patients have increased incidence of renal, hepatic, and
cardiac abnormalities which may increase risk of adverse events. Because it is metabolized by CYP2D6 and CYP3A4 administration with strong CYP inducers or
inhibitors may alter drug effects. Pitolisant may decrease efficacy of oral contraceptives and a non-hormonal method of birth control is recommended.9 For
patients with poor CYP2D6 metabolism, the maximum recommended dose of pitolisant is 17.8 mg daily.9 The estimated prevalence of poor metabolizers is 210% of Caucasians and African Americans.9
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Look-alike / Sound-alike Error Risk Potential: Pitolisant (Wakix®) may be confused with Pitocin® (brand name for oxytocin) or Lasix® (brand name for furosemide).
Comparative Endpoints:
Clinically Meaningful Endpoints:
1) Symptom improvement (sleep, fatigue, wakefulness, cataplexy attacks)
2) Quality of life
3) Functional impairment
4) Serious adverse events
5) Study withdrawal due to an adverse event

Primary Study Endpoint(s):
1) Change in the Epworth Sleepiness Scale (ESS)
2) Change in cataplexy attacks

Table 3. Pharmacology and Pharmacokinetic Properties.
Parameter
Mechanism of Action
Acts as an antagonist at histamine-3 receptors. The mechanism of action in EDS with narcolepsy is unclear.
Oral Bioavailability
90%
Distribution and
Vd: 700 L (5 to 10 L/kg)
Protein Binding
Protein binding 91-96%
Elimination
Clearance of 43.9 L/hour
Half-Life
20 hours
Metabolism
Metabolized primarily by CYP2D6. Some CYP3A4 metabolism.
Abbreviations: EDS = excessive daytime sleepiness; L = liters; Vd = volume of distribution
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Table 4. Comparative Evidence Table.
Ref./
Study
Design
1.
Dauvillers,
et. al.
2013.5
HARMONY
1
DB, PC,
doubledummy,
PG, RCT

Drug
Regimens/
Duration
1. Pitolisant
10 to 40 mg
once daily
2. Modafinil
100 to 400
mg once
daily
3. Placebo
once daily
Duration:
8 weeks
Flexible dosing
allowed during
first 3 weeks
based on
efficacy and
tolerability
followed by a
5 week stable
dosing period
and 1 week
withdrawal
period
3-week run-in
period to
discontinue
stimulants and
determine
baseline
characteristics
prior to
randomization
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Patient Population

N

Efficacy Endpoints

Demographics:
- Cataplexy: 81%
- Mean cataplexy
attacks: 1 per
day
- Prior stimulant
use: 45%
- Concomitant
therapy for
cataplexy: 35%
- Mean ESS: 18
- MSLT (minutes):
1. 3.7
2. 4.9
3. 5.4
- MWT: 12
minutes

ITT:
1. 32
2. 33
3. 30

Primary Endpoint:
Change in ESS from baseline; range 0-24
1. -5.8 (SD 6.2)
2. -6.9 (SD 6.2)
3. -3.4 (SD 4.2)

mITT:
1. 31
2. 33
3. 30

1 vs. 3: MD –3.0 (95% CI -5.6 to -0.4); p=0.02
1 vs. 2: MD 0.12 (95% CI -2.5 to 2.7); p=0.25

Key Inclusion
Criteria:
- Age ≥ 18 years
- narcolepsy with
or without
cataplexy
- EDS > 3 months
- MSLT < 8
minutes or ≥2
sleep onset rapid
eye movement
periods
- ESS ≥ 14
Key Exclusion
Criteria:
- Concurrent TCAs
or stimulants
- Comorbid sleep,
psychiatric,
substance use,
cardiovascular,
hepatic or renal
disorders

PP
1. 26
2. 28
3. 25
Attrition:
1. 6
(19%)
2. 5
(15%)
3. 5
(17%)

Secondary Endpoints:
MWT (minutes)
1. 1.32
2. 1.72
3. 0.88
1 vs. 3: MD 1.47 (95% CI 1.01 to 2.14); p=0.04
1 vs. 2: MD 0.77 (95% CI 0.52 to 1.13); p=0.17
SART (total)
1. 0.8
2. 0.89
3. 1.0
1 vs. 3: MD 0.80 (95% CI 0.64 to 1.00); p=0.05

ARR/
NNT

NA

NA

NS

1 vs. 2: MD 0.90 (95% CI 0.71 to 1.14) p=0.37
Improved CGI-C from baseline (EDS); range 1-7
1. 19 (61%)
2. 24 (72%)
3. 14 (46%)
MD, 95% CI, and p-value NR
Improved CGI-C from baseline (cataplexy); range 17
1. 9 (29%)
2. 8 (24%)
3. 6 (20%)
MD, 95% CI, and p-value NR
Mean change in EQ-5D from baseline (QOL)
1. 8.5
2. 13.9
3. 6.2
MD, 95% CI, and p-value NR

NA

NA

NA

Safety
Outcomes

ARR/
NNH

Risk of Bias/
Applicability

SAE
1. 2 (6%)
2. 2 (6%)
3. 2 (7%)

NA
for
all

Risk of Bias (low/high/unclear):
Selection Bias: UNCLEAR. Adequate randomization
and allocation concealment via IWRS but
differences in baseline characteristics were present
for age, weight & disease duration.
Performance Bias: LOW. Use of sealed capsules
with similar appearance and taste.
Detection Bias: LOW. Use of identical placebo.
Attrition Bias: UNCLEAR. Attrition was high but
equal between groups with missing data imputed
using LOCF. Analyses using mixed model or WOCF
had no difference in results. Use of mITT for
primary endpoint, but it’s unclear whether PP or
ITT was used for secondary endpoints or to test
non-inferiority compared to modafinil.
Reporting Bias: HIGH. Protocol unavailable;
Secondary endpoints were not prespecified and
studies did not control for type-1 error. Several
baseline and final scores were NR (CGI-C, EQ-5D)
Other Bias: LOW. Sponsor (Bioprojet, France)
involved in protocol development & writing article
but had no role in collection, analysis or
interpretation of data. During 3-week run-in period
to assess baseline characteristics, 15% of patients
screened were not randomized.
Applicability:
Patient: Extensive exclusion criteria limit
applicability in patients with comorbidities.
Patients allowed to maintain stable dose of other
narcolepsy medications.
Intervention: Mean dose was NR & dose studied
differs from FDA max dose of 35.6 mg/day.
Comparator: Comparator appropriate to establish
efficacy and place in therapy. Mean dose was NR &
modafinil dose could exceed FDA max dose.
Outcomes: Frequent follow-up at 1, 2, 3, and 8
weeks may not reflect current practice. There was
no difference in QOL measures and a significant
placebo response for patient reported outcomes.
Setting: May 2009 to June 2010 in France,
Germany, Netherlands, Hungary, and Switzerland.
Limited applicability to a US Medicaid population.

TAE
1. 1 (3%)
2. 5 (15%)
3. 0 (0%)
Withdraw
al
symptoms
1. 0 (0%)
2. 3 (9%)
3. 0 (0%)
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2. Szakacs,
et al.
2017.7
HARMONY
CTP

1. Pitolisant 5
to 40 mg
once daily
2. Placebo
Duration:
7 weeks
See HARMONY
1 for trial
design
Run-in period:
3 weeks
Flexible dosing:
3 weeks
Stable dosing:
4 weeks
Withdrawal:
1 week

Demographics:
- Mean cataplexy
attacks: 9-11 per
week
- MSLT:4-5
minutes
- Mean ESS: 17
- Prior therapy:
59%
Key Inclusion
Criteria:
- Age ≥ 18 years
- narcolepsy with
cataplexy (EDS
and cataplexy by
PSG and MSLT
with >2 sleep
onset REM
periods)
- Cataplexy
attacks /week ≥3
- ESS ≥ 12
Key Exclusion
Criteria:
- Concurrent
stimulant or
sedative drugs
- Comorbid sleep,
psychiatric,
substance use,
cardiovascular,
hepatic or renal
disorders.
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ITT:
1. 54
2. 52
mITT:
1. 54
2. 51

Primary Endpoint:
Change from baseline in weekly cataplexy attacks
1. 6.9 attacks/week; relative change of 75%
2. 2.8 attacks/week; relative change of 38%
Rate ratio 0.51 (95% CI 0.44 to 0.60); p<0.0001

SAE:
1. 0 (0%)
2. 0 (0%)
NA

PP:
1. 49
2. 42

Secondary Endpoints:
Change in ESS score; range 0-24
1. -5.4
2. -1.9
MD -3.48 (95% CI -5.03 to -1.92); p=0.0001

NA

Attrition:
1. 5 (9%)
2. 9
(17%)

Proportion of patients with ESS ≤ 10
1. 39%
2. 18%
MD 21%; p=0.035

21%/
5

MWT (minutes)
1. 1.95
2. 1.06
MD 0.89; RR 1.85 (95% CI 1.24 to 2.74); p=0.003

NA

Improved CGI-C from baseline (cataplexy); range 17
1. 36 (67%)
2. 17 (33%)
RR 4.0 (95% CI 1.54 to 10.38); p=0.004
Improved CGI-C from baseline (EDS); range 1-7
1. 37 (69%)
2. 22 (43%)
RR 7.07 (95% CI 2.55 to 19.59); p=0.0002
EQ-5D
1. -0.4
2. -0.1
MD -0.33 (95% CI -0.70 to 0.03); p=0.075

34%/
3

26%/
4

NS

TAE:
1. 15
(25%)
2. 6 (12%)
P=0.048
Withdraw
al
symptoms
1. 0 (0%)
2. 1 (2%)

NA

13%/
7

NA

Risk of Bias (low/high/unclear):
Selection Bias: UNCLEAR. Randomized and
allocation concealment via IWRS. Baseline
cataplexy attacks were more frequent with
pitolisant vs. placebo (11 vs. 9 per week). Prior
history of cataplexy treatment (80% vs. 41%) and
use of concurrent therapy (16% vs. 7%) was more
common with placebo.
Performance Bias: LOW. Use of sealed capsules
with similar appearance and taste.
Detection Bias: LOW. Patients and providers
blinded with use of identical placebo.
Attrition Bias: HIGH. Differential attrition between
groups. Imputation based on mean of the 2 prior
available values (may bias results toward therapy)
Reporting Bias: UNCLEAR. Protocol unavailable.
Secondary endpoints were not prespecified and
studies did not control for type-1 error.
Other Bias: LOW. Sponsor (Bioprojet, France)
involved in protocol development, data collection,
& writing article but had no role in analysis or
interpretation of data. During 3-week run-in period
to assess baseline characteristics, 9% of patients
screened were not randomized.
Applicability:
Patient: Extensive exclusion criteria limit
applicability in patients with comorbidities.
Patients allowed to maintain stable dose of other
narcolepsy medications. Narcolepsy with cataplexy
diagnosis based on ICSD-2 definition (rather than
ICSD-3) and trial did not include orexin
concentrations to diagnose narcolepsy. Nonnarcolepsy patients or patients with narcolepsy
without cataplexy may have been included.
Intervention: 67% of patients were given 40mg for
the stable dosing period which is slightly higher
than the FDA max dose of 35.6 mg/day.
Comparator: Placebo suitable to establish efficacy.
Outcomes: Frequent follow-up at 2, 3, 4, 6 and 7
weeks may not reflect current practice. No
difference in QOL measures and significant placebo
response for patient reported outcomes.
Setting: From April 2013 to January 2015 in
Bulgaria, Czech Republic, Hungary, Macedonia,
Poland, Russia, Serbia, Turkey, and Ukraine.
Limited applicability to a US Medicaid population.
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3. FDA
Summary
Review6
FDA
Clinical
Review30
HARMONY
I-BIS
DB, PC,
doubledummy,
PG, RCT

1. Pitolisant
4.45 to 17.8
mg once
daily
2. Modafinil
100 to 400
mg once
daily
3. Placebo
Randomized
2:2:1
Duration:
8 weeks
See HARMONY
1 for trial
design

Demographics:
- Median duration
of disease
(years):
1. 15
2. 10
3. 11
- Male: 46-48%
- Mean Age: 4144 years
- White: 83-90%
- Cataplexy: 7581%
- ESS: 18
- MSLT: 4.7-5.3
minutes
- MWT: 7-8.3
minutes
- EQ-5D: 65-71
Key Inclusion
Criteria:
See HARMONY 1
Key Exclusion
Criteria:
See HARMONY 1

ITT:
1. 67
2. 66
3. 33

Primary Endpoint:
Change in ESS (range 0-24) from baseline to week
8 (mITT)
1. -5.0
2. NR

Attrition:
1. 7
(10%)
2. 4 (6%)
3. 2 (6%)

3. -2.7
1 vs. 3: MD -2.2 (95% CI -4.17 to -0.22);
p=0.03
1 vs. 2: NR
Secondary Endpoints:
Pitolisant demonstrated no statistical difference
compared to placebo in any of the following
secondary outcomes when analyzed using the
prespecified analysis plan. Specific results were
unavailable.
- Daily cataplexy rate
- MWT
- SART
- CGI-C (cataplexy)
- EQ-5D
Improved CGI-C from baseline (EDS)
1. NR
2. NR

3. NR
1 vs. 3: MD NR; p<0.001
1 vs. 2: MD NR

NA
for
all

DC due to
AE
1. 5 (7%)
2. 1 (1%)
3. 0 (0%)
SAE: NR

NA
for
all

Risk of Bias (low/high/unclear): Trial is
unpublished and a full assessment for risk of bias
could not be conducted.
Selection Bias: UNCLEAR. Slightly lower rate of
cataplexy and shorter duration of MSLT, MWT and
lower ED-56 scores in pitolisant group though
clinical significance of these differences is unclear
Performance Bias: UNCLEAR. Blinding unspecified.
Detection Bias: UNCLEAR. Blinding unspecified.
Attrition Bias: HIGH. Differential attrition (4%)
between treatment and comparators. Missing data
imputed based on mean of the 2 prior available
values (may bias results toward treatment)
Reporting Bias: HIGH. Studies did not control for
type-1 error for secondary endpoints. Analysis of
secondary outcomes did not use pre-specified
statistical analysis plan. When analyzed using the
pre-specified analysis plan, results were not
statistically significant. Statistical analysis method
for primary endpoint was amended prior to
unblinding of the study to artificially cluster small
study centers. Without re-allocation of small study
centers, there was no statistical difference in ESS
from placebo.
Other Bias: UNCLEAR. Role of study sponsor in trial
design, data collection and analysis was
unavailable.

Applicability:
Patient: See HARMONY 1
Intervention: Lower maximum dose than
HARMONY 1 and FDA approved max dose which
may impact efficacy results. Upon pooled analysis
of all trials using LOCF for missing data, a dose
response was documented.
Comparator: See HARMONY 1. Results for
modafinil comparisons were not available.
Outcomes: See HARMONY 1. No statistical
difference in the majority of secondary outcomes.
Setting: From November 2010 to April 2012 in
Argentina, Austria, Finland, France, Germany,
Hungary, Italy, and Spain. Limited applicability to a
US Medicaid population.
Abbreviations [alphabetical order]: ARR = absolute risk reduction; CGI-C = clinical global impression of change; CI = confidence interval; DB= double blind; DC = discontinuation; EDS = excessive daytime
sleepiness; EQ-5D = European quality of life questionnaire; ESS = Epworth sleepiness score; FDA = Food and Drug Administration; ICSD-2 = international classification of sleep disorders (2nd edition); ITT =
intention to treat; IWRS = interactive web response system; LOCF = last observation carried forward; MD = mean difference; mITT = modified intention to treat; MSLT = mean sleep latency test; MWT =
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maintenance of wakefulness test; N = number of subjects; NA = not applicable; NNH = number needed to harm; NNT = number needed to treat; NR = not reported; NS = non-significant; PC = placebo
controlled; PG = parallel group; PP = per protocol; QOL = quality of life; RCT = randomized controlled trial; SAE = serious adverse events; SD = standard deviation; START = sustained attention to response
task; TAE = treatment-related AE; TCA = tricyclic antidepressants; WOCF = worst observation carried forward.

References:

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

14.
15.

Day J, Yust-Katz S, Cachia D, et al. Interventions for the management of fatigue in adults with a primary brain tumour. The Cochrane
database of systematic reviews. 2016;4:CD011376.
Mucke M, Mochamat, Cuhls H, et al. Pharmacological treatments for fatigue associated with palliative care. The Cochrane database of
systematic reviews. 2015(5):CD006788.
Pacheco RL, Latorraca CdOC, da Silva LDGM, et al. Modafinil for poststroke patients: A systematic review. International journal of clinical
practice. 2019;73(2):e13295.
Avellar ABCC, Carvalho LBC, Prado GF, Prado LBF. Pharmacotherapy for residual excessive sleepiness and cognition in CPAP-treated
patients with obstructive sleep apnea syndrome: A systematic review and meta-analysis. Sleep Med Rev. 2016;30:97-107.
Dauvilliers Y, Bassetti C, Lammers GJ, et al. Pitolisant versus placebo or modafinil in patients with narcolepsy: a double-blind, randomised
trial. The Lancet Neurology. 2013;12(11):1068-1075.
Food and Drug Administration. Center For Drug Evaluation and Research. Drug Approval Package: Wakix. Summary Review. Available
from: https://www.accessdata.fda.gov/drugsatfda_docs/nda/2019/211150Orig1s000TOC.cfm. Accessed October 10, 2019.
Szakacs Z, Dauvilliers Y, Mikhaylov V, et al. Safety and efficacy of pitolisant on cataplexy in patients with narcolepsy: a randomised,
double-blind, placebo-controlled trial. The Lancet Neurology. 2017;16(3):200-207.
Scrima L, Emsellem HA, Becker PM, et al. Identifying clinically important difference on the Epworth Sleepiness Scale: results from a
narcolepsy clinical trial of JZP-110. Sleep Med. 2017;38:108-112.
Wakix (pitolisant) tablets [package labeling]. Plymouth Meeting, PA: Harmony Biosciences, LLC; August 2019.
Narcolepsy. In: Dynamed [internet database]. Ipswich, MA: EBSCO Publishing. Updated April 22, 2019. Accessed October 28, 2019.
Morgenthaler TI, Kapur VK, Brown T, et al. Practice parameters for the treatment of narcolepsy and other hypersomnias of central origin.
Sleep. 2007;30(12):1705-1711.
Obstructive Sleep Apnea (OSA) in adults. In: Dynamed [internet database]. Ipswich, MA: EBSCO Publishing. Updated August 27 2019.
Accessed December 16, 2019.
Gurubhagavatula I, Sullivan S, Meoli A, et al. Management of Obstructive Sleep Apnea in Commercial Motor Vehicle Operators:
Recommendations of the AASM Sleep and Transportation Safety Awareness Task Force. Journal of clinical sleep medicine : JCSM : official
publication of the American Academy of Sleep Medicine. 2017;13(5):745-758.
Qaseem A, Holty J-EC, Owens DK, et al. Management of Obstructive Sleep Apnea in Adults: A Clinical Practice Guideline From the
American College of Physicians. Annals of internal medicine. 2013;159(7):471-483.
Strohl KP, Brown DB, Collop N, et al. An official American Thoracic Society Clinical Practice Guideline: sleep apnea, sleepiness, and
driving risk in noncommercial drivers. An update of a 1994 Statement. Am J Respir Crit Care Med. 2013;187(11):1259-1266.

Author: Servid

February 2020

16.

17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27.
28.
29.
30.
31.

Patil SP, Ayappa IA, Caples SM, Kimoff RJ, Patel SR, Harrod CG. Treatment of Adult Obstructive Sleep Apnea with Positive Airway
Pressure: An American Academy of Sleep Medicine Clinical Practice Guideline. Journal of clinical sleep medicine : JCSM : official
publication of the American Academy of Sleep Medicine. 2019;15(2):335-343.
Goldbart A, Peppard P, Finn L, et al. Narcolepsy and predictors of positive MSLTs in the Wisconsin Sleep Cohort. Sleep. 2014;37(6):10431051.
Sullivan SS, Kushida CA. Multiple sleep latency test and maintenance of wakefulness test. Chest. 2008;134(4):854-861.
Popp RF, Fierlbeck AK, Knuttel H, et al. Daytime sleepiness versus fatigue in patients with multiple sclerosis: A systematic review on the
Epworth sleepiness scale as an assessment tool. Sleep Med Rev. 2017;32:95-108.
Sowa NA. Idiopathic Hypersomnia and Hypersomnolence Disorder: A Systematic Review of the Literature. Psychosomatics. 2016;57(2):152164.
Kuan Y-C, Wu D, Huang K-W, et al. Effects of Modafinil and Armodafinil in Patients With Obstructive Sleep Apnea: A Meta-analysis of
Randomized Controlled Trials. Clinical therapeutics. 2016;38(4):874-888.
Mustian KM, Alfano CM, Heckler C, et al. Comparison of Pharmaceutical, Psychological, and Exercise Treatments for Cancer-Related
Fatigue: A Meta-analysis. JAMA Oncol. 2017;3(7):961-968.
Tomlinson D, Robinson PD, Oberoi S, et al. Pharmacologic interventions for fatigue in cancer and transplantation: a meta-analysis. Current
oncology (Toronto, Ont). 2018;25(2):e152-e167.
Shangyan H, Kuiqing L, Yumin X, Jie C, Weixiong L. Meta-analysis of the efficacy of modafinil versus placebo in the treatment of multiple
sclerosis fatigue. Multiple sclerosis and related disorders. 2018;19:85-89.
Sukhal S, Khalid M, Tulaimat A. Effect of Wakefulness-Promoting Agents on Sleepiness in Patients with Sleep Apnea Treated with CPAP: A
Meta-Analysis. Journal of clinical sleep medicine : JCSM : official publication of the American Academy of Sleep Medicine.
2015;11(10):1179-1186.
Chapman JL, Vakulin A, Hedner J, Yee BJ, Marshall NS. Modafinil/armodafinil in obstructive sleep apnoea: a systematic review and metaanalysis. The European respiratory journal. 2016;47(5):1420-1428.
Qu D, Zhang Z, Yu X, Zhao J, Qiu F, Huang J. Psychotropic drugs for the management of cancer-related fatigue: a systematic review and
meta-analysis. European journal of cancer care. 2016;25(6):970-979.
Roscoe JA, Garland SN, Heckler CE, et al. Randomized placebo-controlled trial of cognitive behavioral therapy and armodafinil for insomnia
after cancer treatment. Journal of clinical oncology : official journal of the American Society of Clinical Oncology. 2015;33(2):165-171.
ClinicalTrials.gov. U.S. National Library of Medicine. http://clinicaltrials.gov. Accessed October 17, 2019.
Food and Drug Administration. Center For Drug Evaluation and Research. Drug Approval Package: Wakix. Clinical Review. Available from:
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2019/211150Orig1s000TOC.cfm. Accessed October 10, 2019.
Dauvilliers Y, Arnulf I, Szakacs Z, et al. Long-term use of pitolisant to treat patients with narcolepsy: Harmony III Study. Sleep. 2019.

Author: Servid

February 2020

Appendix 1: Current Preferred Drug List
Generic
armodafinil
armodafinil
modafinil
modafinil
solriamfetol HCl
sodium oxybate
pitolisant

Brand
ARMODAFINIL
NUVIGIL
MODAFINIL
PROVIGIL
SUNOSI
XYREM
WAKIX

Form
TABLET
TABLET
TABLET
TABLET
TABLET
SOLUTION
TABLET

PDL
V
V
V
V
V
N

Carveout
Y
Y
Y
Y
Y
N

Appendix 2: Abstracts of Comparative Clinical Trials
Roscoe JA, Garland SN, Heckler CE, et al. Randomized placebo-controlled trial of cognitive behavioral therapy and armodafinil for insomnia after cancer
treatment. Journal of clinical oncology : official journal of the American Society of Clinical Oncology. 2015;33(2):165-171.
PURPOSE: Insomnia is a distressing and often persisting consequence of cancer. Although cognitive behavioral therapy for insomnia (CBT-I) is the treatment of
choice in the general population, the use of CBT-I in patients with cancer is complicated, because it can result in transient but substantial increases in daytime
sleepiness. In this study, we evaluated whether CBT-I, in combination with the wakefulness-promoting agent armodafinil (A), results in better insomnia
treatment outcomes in cancer survivors than CBT-I alone.
PATIENTS AND METHODS: We report on a randomized trial of 96 cancer survivors (mean age, 56 years; female, 87.5%; breast cancer, 68%). The primary analyses
examined whether ≥ one of the 7-week intervention conditions (ie, CBT-I, A, or both), when compared with a placebo capsule (P) group, produced significantly
greater clinical gains. Insomnia was assessed by the Insomnia Severity Index and sleep quality by the Pittsburgh Sleep Quality Inventory. All patients received
sleep hygiene instructions.
RESULTS: Analyses controlling for baseline differences showed that both the CBT-I plus A (P = .001) and CBT-I plus P (P = .010) groups had significantly greater
reductions in insomnia severity post intervention than the P group, with effect sizes of 1.31 and 1.02, respectively. Similar improvements were seen for sleep
quality. Gains on both measures persisted 3 months later. CBT-I plus A was not significantly different from CBT-I plus P (P = .421), and A alone was not
significantly different from P alone (P = .584).
CONCLUSION: CBT-I results in significant and durable improvements in insomnia and sleep quality. A did not significantly improve the efficacy of CBT-I or
independently affect insomnia or sleep quality.
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Appendix 3: Medline Search Strategy
Ovid MEDLINE(R) 1946 to September Week 4 2019
1

exp Modafinil/

1215

2

armodafinil.mp.

144

3

solriamfetol.mp.

3

4

exp Sodium Oxybate/

5

pitolisant.mp.

6

1 or 2 or 3 or 4 or 5

2982

7

exp Fatigue Syndrome, Chronic/

5303

8

exp Multiple Sclerosis/

56383

9

exp Fatigue/

28763

10

exp "disorders of excessive somnolence"/ or exp sleep apnea syndromes/

39263

11

exp Depression/

111713

12

7 or 8 or 9 or 10 or 11

234733

13

6 and 12

658

14

limit 13 to yr="2015 -Current"

138

15

limit 14 to (english language and humans)

129

16

limit 15 to (clinical study or clinical trial, all or clinical trial, phase iii or clinical trial, phase iv or clinical trial or

1717
64

54

comparative study or controlled clinical trial or meta analysis or multicenter study or practice guideline or pragmatic
clinical trial or randomized controlled trial or "systematic review")
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Appendix 4: Prescribing Information Highlights

Author: Servid

February 2020

Appendix 5: Key Inclusion Criteria
Population
Intervention
Comparator
Outcomes
Setting

Patients with excessive daytime sleepiness, narcolepsy, or obstructive sleep apnea
Drugs listed in Appendix 1
Drugs listed in Appendix 1
Improved daytime sleepiness
Improved quality of life or functional status
Outpatient

Appendix 6: Proposed Prior Authorization Criteria

Sleep-Wake Medications
Goal(s):
 To promote safe use of drugs for obstructive sleep apnea and narcolepsy.
 Limit use to diagnoses where there is sufficient evidence of benefit and uses that are funded by OHP. Excessive daytime sleepiness
related to shift-work is not funded by OHP.
 Limit use to safe doses.
Length of Authorization:
 Initial approval of 90 days if criteria met; approval of up to 12 months with documented benefit
Requires PA:
 Payment for drug claims for modafinil or armodafinil without previous claims evidence of narcolepsy or obstructive sleep apnea
 Solriamfetol
 Pitolisant
Covered Alternatives:
 Current PMPDP preferred drug list per OAR 410-121-0030 at www.orpdl.org
 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/
Table 1. Funded Indications.
Indication


Excessive daytime sleepiness
in narcolepsy

Author: Servid

Modafinil
(Provigil™)
FDA approved for
Adults 18 and older

Armodafinil
(Nuvigil™)
FDA approved for
Adults 18 and older

Solriamfetol

Pitolisant

FDA approved for
Adults 18 and older

FDA approved for
Adults 18 and older
February 2020












Residual excessive daytime
sleepiness in obstructive sleep
apnea patients treated with
CPAP.
Depression augmentation
(unipolar or bipolar I or II acute
or maintenance phase)
Cancer-related fatigue
Multiple sclerosis-related
fatigue
Drug-related fatigue
Excessive daytime sleepiness
or fatigue related to other
neurological disorders (e.g.
Parkinson’s Disease, traumatic
brain injury, post-polio
syndrome)
ADHD
Cognition enhancement for any
condition

FDA approved for
Adults 18 and older

FDA approved for
Adults 18 and older

FDA approved for
Adults 18 and older

Not FDA approved;
insufficient evidence

Not FDA approved;
Low level evidence of
inconsistent benefit

Not FDA approved;
insufficient evidence

Not FDA approved;
insufficient evidence

Not FDA approved;
insufficient evidence

Not FDA approved;
insufficient evidence

Not FDA approved;
insufficient evidence

Not FDA approved;
insufficient evidence

Not FDA approved;
insufficient evidence

Table 2. Maximum Recommended Dose (consistent evidence of benefit with lower doses).
Generic Name
Minimum Age
Maximum FDA-Approved Daily Dose
Armodafinil
Modafinil
Solriamfetol
Pitolisant

18 years
18 years
18 years
18 years

250 mg
200 mg
150 mg
17.8 mg (poor CYP2D6 metabolizers)

Approval Criteria
1. What diagnosis is being treated?
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Record ICD10 code.
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Approval Criteria
2. Is the patient 18 years of age or older?

Yes: Go to #3

No: Pass to RPh. Deny;
medical
appropriateness.
Providers for patients 7
to 17 years of age may
also submit a request
for sodium oxybate as it
is FDA- approved for
narcolepsy in this age
group.

3. Is this a funded diagnosis?

Yes: Go to #4

No: Pass to RPh. Deny;
not funded by OHP

4. Is the request for continuation of therapy at
maintenance dosage previously approved by the
FFS program?

Yes: Go to Renewal Criteria

No: Go to #5

5. Is the drug prescribed by or in consultation with an
appropriate specialist for the condition (e.g., sleep
specialist, neurologist, or pulmonologist)?

Yes: Go to #6

No: Pass to RPh. Deny;
medical
appropriateness

6. Will prescriber consider a preferred alternative?

Yes: Inform prescriber of preferred alternatives
(e.g., preferred methylphenidate)

No: Go to #7

7. Is the prescribed daily dose higher than
recommended in Table 2?

Yes: Go to #8

No: Go to #9

Non-funded diagnoses:
 Shift work disorder (ICD10 G4720-4729; G47504769; G478)
 Unspecified hypersomnia (ICD10 G4710)
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Approval Criteria
8. Is the request for pitolisant in a patient with
documentation of all the following:
 CYP2D6 testing which indicates the patient is not
a poor metabolizer
 Chart notes or provider attestation indicating lack
of hepatic or renal impairment

Yes: Go to #9

9. Is there baseline documentation of fatigue severity
using a validated measure (e.g., Epworth score,
Brief Fatigue Inventory, or other validated measure)?

Yes: Go to #10
Document baseline scale and score

No: Pass to RPh. Deny;
medical
appropriateness

10. Is the request for solriamfetol or pitolisant?

Yes: Go to #11

No: Go to #15

11. Does the patient have a diagnosis of end stage renal
disease?

Yes: Pass to RPh. Deny; medical
appropriateness

No: Go to #12

12. Is the request for solriamfetol?

Yes: Go to #13

No: Go to #15

13. Is the request for concurrent use with a monoamine
oxidase inhibitor?

Yes: Pass to RPh. Deny; medical
appropriateness

No: Go to #14

14. Is there documentation of a recent cardiovascular
risk assessment (including blood pressure) with
physician attestation that benefits of therapy
outweigh risks?

Yes: Go to #15

No: Pass to RPh. Deny;
medical
appropriateness

Author: Servid

Max dose for pitolisant is 35.6 mg daily.

Document recent blood pressure within the last
3 months and physician attestation of
cardiovascular risk assessment

No: Pass to RPh. Deny;
medical
appropriateness.

Use of solriamfetol is
not recommended in
patients with
uncontrolled
hypertension or serious
heart problems.
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Approval Criteria
15. Is the request for treatment of narcolepsy for a drug
FDA-approved for the condition (Table 1)?

Yes: Approve for 90 days and inform
prescriber further approval will require
documented evidence of clinical benefit.

No: Go to #16

16. Is the request for treatment of obstructive sleep
apnea (OSA) (without narcolepsy) for a drug FDAapproved for the condition (see Table 1)?

Yes: Go to #17

No: Go to #18

17. Is the patient compliant with recommended first-line
treatments (e.g., CPAP or other primary therapy)?

Yes: Approve for 90 days and inform
prescriber further approval will require
documented evidence of clinical benefit.

No: Pass to RPh; Deny;
medical
appropriateness

18. Is the request for off-label use of armodafinil,
solriamfetol, or pitolisant (see Table 1)?

Yes: Pass to RPh. Deny; medical
appropriateness.

No: Go to #19

There is insufficient evidence for off-label use.
19. Is the primary diagnostic indication for modafinil
fatigue secondary to major depression (MDD), MS or
cancer-related fatigue?

Note: Methylphenidate is recommended first-line for
cancer.

Author: Servid

Yes: Inform prescriber of first-line options
available without PA.

No: Go to #20

May approve for 90 days and inform prescriber
further approval will require documented
evidence of clinical benefit and assessment of
adverse effects.
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Approval Criteria
20. All other diagnoses must be evaluated as to the OHP-funding level and evidence for clinical benefit.


Evidence supporting treatment for excessive daytime sleepiness (EDS) or fatigue as a result of other conditions is currently
insufficient and should be denied for “medical appropriateness”.
 Evidence to support cognition enhancement is insufficient and should be denied for “medical appropriateness”.
If new evidence is provided by the prescriber, please forward request to Oregon DMAP for consideration and potential
modification of current PA criteria.

Renewal Criteria
1. Is the request for solriamfetol?

Yes: Go to #2

No: Go to #3

2. Is there documentation of a recent blood pressure
evaluation (within the last 3 months)?

Yes: Go to #3

No: Pass to RPh. Deny; medical appropriateness

3. Is the request for treatment of obstructive sleep
apnea?

Yes: Go to #4

No: Go to #5

4. Is the patient adherent to primary OSA treatment
(e.g.,CPAP) based on chart notes?

Yes: Go to #5

No: Pass to RPh. Deny; medical appropriateness

5. Is there documentation of clinical benefit and
tolerability from baseline?

Yes: Approve for up to
12 months

No: Pass to RPh. Deny; medical appropriateness

The same clinical measure used to diagnose
excessive daytime sleepiness (EDS), fatigue
secondary to MS and/or cancer, major depressive
disorder (MDD) is recommended to document clinical
benefit. For Epworth Sleepiness Scale, and
improvement of at least 3 points is considered
clinically significant.
P&T Review:
2/2020(SS); 7/19; 03/16; 09/15
Implementation: 3/1/2020; 8/19/19; 8/16, 1/1/16

Author: Servid
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Retire this criteria:
Solriamfetol Safety Edit
Goal(s):
 Promote safe use of solriamfetol in patients with narcolepsy and obstructive sleep apnea.
Length of Authorization:
6 to 12 months
Requires PA:
 Solriamfetol
Covered Alternatives:
 Current PMPDP preferred drug list per OAR 410-121-0030 at www.orpdl.org
 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/
Approval Criteria
1. What diagnosis is being treated?

Record ICD10 code.

2. Is this an FDA approved indication?

Yes: Go to #3

No: Pass to RPh. Deny;
medical appropriateness

3. Is the diagnosis funded by OHP?

Yes: Go to #4

No: Pass to RPh. Deny; not
funded by the OHP.

Yes: Go to Renewal Criteria

No: Go to #5

Non-funded diagnoses:
 Shift work disorder (ICD10 G4720-4729; G47504769; G478)
 Unspecified hypersomnia (ICD10 G4710)
4. Is the request for continuation of therapy at the
maintenance dose previously approved by the FFS
program?
Author: Servid
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Approval Criteria
5. Will prescriber consider a preferred alternative?

Yes: Inform prescriber of
preferred alternatives (e.g.,
preferred methylphenidate)

No: Go to #6

6. Is the patient 18 years of age or older?

Yes: Go to #7

No: Pass to RPh. Deny;
medical appropriateness;
Recommend preferred
alternative methylphenidate.
Providers for patients 7 to 17
years of age may also submit a
request for sodium oxybate as it
is FDA- approved for
narcolepsy in this age group.

7. Is the drug prescribed by or in consultation with an
appropriate specialist for the condition (e.g., sleep
specialist, neurologist, or pulmonologist)?

Yes: Go to #8

No: Pass to RPh. Deny;
medical appropriateness

8. Is the request for less than or equal to 150 mg daily?

Yes: Go to #9

No: Pass to RPh. Deny;
medical appropriateness

9. Is the request for concurrent use with a monoamine
oxidase inhibitor?

Yes: Pass to RPh. Deny;
medical appropriateness

No: Go to #10

10. Is there baseline documentation of fatigue severity using a
validated measure (e.g., Epworth score, Brief Fatigue
Inventory, or other validated measure)?

Yes: Go to #11

No: Pass to RPh. Deny;
medical appropriateness

Author: Servid

Document baseline scale and
score
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Approval Criteria
11. Is there documentation of a recent cardiovascular risk
assessment (including blood pressure) with physician
attestation that benefits of therapy outweigh risks?

Yes: Go to #12
Document recent blood pressure
within the last 3 months and
physician attestation of
cardiovascular risk assessment

No: Pass to RPh. Deny;
medical appropriateness
Use of solriamfetol is not
recommended in patients with
uncontrolled hypertension or
serious heart problems.

12. Does the patient have a diagnosis of end stage renal
disease?

Yes: Pass to RPh. Deny;
medical appropriateness

No: Go to #13

13. Is the request for treatment of narcolepsy?

Yes: Approve for up to 6 months

No: Go to #14

14. Is the request for treatment of obstructive sleep apnea and
has the patient been stable and adherent to primary OSA
treatment (such as CPAP or other primary therapy) for at
least one month?

Yes: Approve for up to 6 months

No: Pass to RPh. Deny;
medical appropriateness

1. Is the request for treatment of obstructive sleep apnea?

Yes: Go to #2

No: Go to #3

2. Is the patient adherent to primary OSA treatment (e.g.,
CPAP) based on chart notes?

Yes: Go to #3

No: Pass to RPh. Deny;
medical appropriateness

3. Is there documentation of a recent blood pressure
evaluation (within the last 3 months)?

Yes: Go to #4

No: Pass to RPh. Deny;
medical appropriateness

Renewal Criteria

Author: Servid
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Renewal Criteria
4. Is there documentation of clinical benefit and tolerability
from baseline?

Yes: Approve for up to 12
months

No: Pass to RPh. Deny;
medical appropriateness

The same clinical measure used to diagnose excessive
daytime sleepiness or fatigue is recommended to document
clinical benefit.

P&T/DUR Review: 2/2020 (SS); 7/19 (SS)
Implementation: 3/1/2020 (retired); 8/19/19
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