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Abstract: Background: Narcolepsy is characterized by excessive daytime sleepiness (EDS) and episodes of 
cataplexy, frequently triggered by psychological stress, significant disturbances in sleep-wake cycles, 
pregnancy, or trauma. Modafinil is widely used as the preferred treatment due to its effectiveness in alleviating 
EDS, improving disease outcomes, and enhancing overall quality of life. Nonetheless, long-term safety and 
efficacy data are still lacking, underscoring the importance of future research to advance treatment options for 
narcolepsy. Aim: In our systematic review and meta-analysis, we aim to assess the effectiveness of Modafinil 
in the treatment of Narcolepsy. Methods: We searched in electronic databases (PubMed, Embase, Google 
Scholar, Scopus, Science Direct, Web of Science) was performed to identify cohort studies and randomized 
controlled trials (RCTs) up to 8th July 2024. Data extraction focused on baseline characteristics of the included 
studies and efficacy outcomes, including scores on the Maintenance of Wakefulness Test (MWT) and Epworth 
Sleepiness Scale (ESS) . We performed the meta-analysis utilizing the Review Manager software, version 5.4. 
To assess the outcomes, we compared the Modafinil-treated group with the placebo group, employing the 
mean difference (MD) and a 95% confidence interval (CI) for statistical analysis. Result: In total, 3833 articles 
were identified for screening, with nine studies included in the systematic review and five in the meta-analysis. 
These studies involved 997 adult patients with Narcolepsy treated with Modafinil. MWT revealed a significant 
increase in total scores (MD= 3.56, 95% CI [2.25 to 4.86], p < 0.00001) and ESS revealed a significant decrease in 
scores (MD= -3.34, 95% CI [-4.13 to -2.56], p < 0.00001). Conclusion: The research emphasizes the potential of 
Modafinil in alleviating EDS associated with Narcolepsy. While the results are promising, they are based on 
short term scale studies. It is crucial to undertake larger-scale, extended-duration, placebo-controlled studies 
that include a broad range of demographic populations. These trials are essential to confirm the efficacy, verify 
the safety profile, and fine-tune dosing strategies to maximize the long-term therapeutic benefits. 
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Introduction 

Narcolepsy is a chronic neurological disorder that disrupts the sleep-wake cycle. It has a 
prevalence of approximately 0.05% and typically manifests within the first two decades of life [2], 
persisting throughout the patient’s lifetime. The condition significantly affects the patient’s quality 
of life, motor function, social interactions, occupational performance, mental health, and overall well-
being, consequently impacting economic productivity, employment, daily functioning, and 
healthcare utilization [3]. Patients with narcolepsy have an increased mortality rate across all age 
groups compared to the general population. However, this mortality difference is less pronounced 
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in older age groups, where the death rate rises in both narcoleptic and non-narcoleptic individuals 
[4]. 

The onset of narcolepsy symptoms has been linked to significant psychological stress, major 
alterations in sleep-wake patterns, pregnancy, and trauma [1]. Narcolepsy is primarily characterized 
by excessive daytime sleepiness (EDS) and cataplexy. EDS manifests as recurrent, irresistible 
episodes of daytime sleep, typically every 2 hours, particularly during periods of physical inactivity, 
such as watching television or driving [1]. It is marked by the premature onset of rapid eye movement 
(REM) sleep. In contrast, cataplexy, a hallmark of narcolepsy, is the sudden, involuntary onset of 
skeletal muscle weakness or paralysis during wakefulness, triggered by emotional stimuli, especially 
positive emotions like joy or laughter, and less commonly by anger or frustration [1]. The disorder 
has a strong genetic association with the HLA DQB1*0602 allele [5]. Its pathogenesis is linked to a 
reduction in catecholamines such as norepinephrine, dopamine, and serotonin in the brain, along 
with hypersensitivity of cholinergic receptors [7]. 

Narcolepsy is diagnosed using the Diagnostic and Statistical Manual of Mental Disorders, Fifth 
Edition (DSM-5), and the International Classification of Sleep Disorders, Third Edition (ICSD-3) [6]. 
According to DSM-5 criteria, patients must experience EDS at least three times per week for the past 
three months, in addition to one of the following: 1) cataplexy; 2) cerebrospinal fluid (CSF) hypocretin 
deficiency; 3) REM sleep latency of ≤15 minutes on nocturnal polysomnography (PSG); or 4) a mean 
sleep latency of ≤8 minutes with ≥2 sleep-onset REM periods (SOREMPs) on multiple sleep latency 
testing (MSLT). ICSD-3 categorizes narcolepsy into type 1 and type 2. Narcolepsy type 1 requires 
daily EDS for ≥3 months and one or both of the following: 1) cataplexy with mean sleep latency ≤8 
minutes and ≥2 SOREMPs on MSLT; or SOREMP (≤15 minutes after sleep onset) on preceding PSG, 
which may replace one of the SOREMPs on MSLT; 2) low or absent CSF hypocretin-1 levels. 
Narcolepsy type 2 requires EDS and MSLT findings as described above, but without cataplexy, and 
CSF hypocretin-1 levels are either unknown or above the threshold for type 1. The hypersomnolence 
and MSLT findings must not be attributable to other conditions, such as insufficient sleep, obstructive 
sleep apnea (OSA), delayed sleep phase disorder, or the effects of medications or substance use or 
withdrawal. 

The treatment of narcolepsy includes both pharmacologic and non-pharmacologic approaches. 
Non-pharmacologic measures include maintaining good sleep hygiene and scheduling naps, which 
can help reduce unscheduled daytime sleep episodes [8–10]. However, most patients continue to rely 
on central nervous system (CNS) stimulants [10,11], and the evidence supporting naps alone for 
managing daytime sleepiness is limited [12]. A significant advancement in the pharmacotherapy of 
narcolepsy occurred in the 1930s when CNS stimulants, particularly amphetamines, were introduced 
to manage symptoms [13,14]. Over time, several drug classes, including stimulants, antidepressants, 
and hypnosedatives, have been explored for narcolepsy treatment. Currently, the American 
Academy of Sleep Medicine (AASM) strongly recommends the use of modafinil, pitolisant, sodium 
oxybate, and solriamfetol, with conditional recommendations for armodafinil, methylphenidate, and 
dextroamphetamine [15]. While all these agents reduce daytime sleepiness, only pitolisant, sodium 
oxybate, and dextroamphetamine have shown notable improvements in cataplexy [15]. 

Modafinil (2-[(diphenylmethyl)sulfinyl]acetamide) is a distinctive non-amphetamine CNS 
stimulant, first introduced in France in the 1980s for the treatment of central hypersomnias, including 
narcolepsy [16]. Its mechanism of action has been debated; it was initially thought to function as a 
central alpha-adrenergic agonist [16]. However, further studies revealed that modafinil does not bind 
to adrenergic or serotonergic receptors even at high concentrations [17]. In vitro studies in rat and 
canine brains demonstrated that modafinil binds to dopamine transporters (DAT), inhibiting 
reuptake and increasing dopamine levels in the striatum [18]. These findings were supported by 
positron emission tomography (PET) studies in humans, showing that modafinil decreases the 
binding of [11C] cocaine (a DAT radioligand) and [11C] raclopride (a D2/D3 radioligand) to 
endogenous receptors [19]. Prior to modafinil, amphetamines were the primary treatment for 
narcolepsy, but modafinil became preferred due to its lower risk of tolerance, abuse, and disruption 
of nocturnal sleep compared to amphetamines [20]. Common side effects of modafinil include 
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insomnia, nausea, diarrhea, headache, and dry mouth [16]. Modafinil is used as a racemic mixture of 
R- and S-enantiomers. The R-enantiomer has a half-life three to four times longer than the S-
enantiomer [21]. The R-enantiomer is marketed separately as armodafinil, which has a higher plasma 
concentration at the end of the day compared to modafinil, allowing for once-daily dosing, whereas 
modafinil typically requires twice-daily administration [21]. 

Modafinil is preferred as a primary treatment for narcolepsy due to its significant impact on 
reducing excessive daytime sleepiness, improving disease severity, and enhancing quality of life [16]. 
However, its effects on cataplexy remain inconclusive [8]. New alternatives to modafinil, such as 
flmodafinil/lauflumide and novel dopamine transporter inhibitor CE-123, are currently under 
investigation [22,23]. 

The existing evidence suggests that Modafinil is a viable treatment option for effectively 
managing narcolepsy with favorable tolerability. This systematic review and meta-analysis aim to 
provide a comprehensive evaluation of Modafinil’s effectiveness in reducing daytime sleepiness in 
individuals with narcolepsy. 

Methods 

This review focuses on clinical studies concerning the use of Modafinil in patients with 
Narcolepsy . We excluded animal studies and publications that only discussed the pathophysiology 
of Modafinil without presenting clinical data. The review follows the guidelines for Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) for 2020 in Figure 1, and only 
uses data collected from published papers, eliminating the need for ethical approval. 
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Figure 1. PRISMA 2020 flow chart representing the screening and selection of studies. (PRISMA = 
Preferred Reporting Items for Systematic Reviews and Meta-Analysis). 

Systematic Literature Search and Study Selection 

We conducted a thorough search for relevant publications by using PubMed (including 
Medline), Embase, Google Scholar, Scopus, Web of Science and Science Direct: We searched for 
studies mentioned in review papers, editorials, and commentaries on PubMed. Nevertheless, we 
continued searching for additional studies that satisfied our inclusion criteria. 

We had a list of abstracts that we independently reviewed for inclusion using specific criteria. 
The criteria included the use of Modafinil, focusing on Narcolepsy. We excluded review papers and 
animal studies. Four reviewers conducted a dual review, and disagreements were resolved through 
discussion. 

Inclusion and Exclusion Criteria 

To meet the objectives of our study, we defined particular inclusion and exclusion criteria for 
participant selection. Our focus was solely on clinical trials and cohort studies. The PICOS framework 
(Population, Intervention, Comparison, and Outcome) guiding our selection was structured as 
follows: 
 Population: adult patients diagnosed with Narcolepsy. 
 Intervention: treatment with Modafinil. 
 Comparison: placebo or no intervention. 
 Outcome: excessive daytime sleepiness symptoms were measured by the Maintenance of 

Wakefulness Test (MWT) and Epworth Sleepiness Scale (ESS). 
Other criterias can be summarized in Table 1. 

Table 1. Inclusion and Exclusion criteria. 

Inclusion Criteria Exclusion Criteria 

Human Studies Animal Studies 

From 1990 to 2024 
Only pathophysiology /methodological studies 

with no outcome data 

English text Non-English text 

Gender: All Age: <18 years of age 

Age: >18 years of age Papers that needed to be purchased 

Free papers 
Studies involving clinical data other than 

Narcolepsy 

Search Strategy 

The population, intervention/condition, control/comparison, and outcome (PICO) criteria were 
utilized to conduct a thorough literature review. The search was conducted on databases such as 
PubMed (including Medline), Embase, Google Scholar, Scopus, Web of Science and Science Direct 
using relevant keywords, such as Modafinil, Narcolepsy and Wakefulness. The medical subject 
heading (MeSH) approach for PubMed (including Medline), Embase, Google Scholar, Scopus, Web 
of Science and Science Direct as detailed in Supplementary Table 1, was employed to develop a 
comprehensive search strategy. 

Quality Appraisal 
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To ensure the reliability of our chosen papers, we utilized various quality assessment tools. For 
the chosen papers we employed the PRISMA checklist and Cochrane bias tool assessment for 
randomised clinical trials for systematic reviews and meta-analyses, as shown in Figure. 2. 
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Figure 2. Risk of bias assessment of included studies. 

Data Extraction and Outcome Measures 

After the initial screening process, we gathered pertinent data using custom-designed extraction 
forms. Data extraction was carried out by three authors, with any discrepancies being resolved by 
two other authors. The collected information encompassed various aspects, including the study’s 
methodology, design, Modafinil dosage, participant demographics, levels of daytime sleepiness, and 
key findings ( Supplementary Table 2). The primary efficacy outcomes were evaluated using the 
MWT and ESS scores. 
 MWT - higher MWT scores indicate a greater ability to remain awake [24]. 
 ESS - lower ESS score indicate less severity of excessive daytime sleepiness [25]. 

Meta-Analysis 

For data analysis, we utilized Review Manager (RevMan) software, version 5.4. Continuous data 
were expressed as the mean difference between the Modafinil-treated group and the placebo, 
accompanied by a 95% confidence interval (CI). Statistical significance was defined by a p-value of ≤ 
0.05. We assessed heterogeneity using the I-square statistic and its corresponding p-value. In 
accordance with the Cochrane Handbook’s guidelines for meta-analysis, we interpreted the I-square 
test as follows: 0–30% suggests low or no heterogeneity, 30–60% indicates moderate heterogeneity, 
60–90% reflects substantial heterogeneity, and 75–100% signifies considerable heterogeneity, with a 
p-value < 0.05 considered statistically significant [26,27]. Given that some outcomes exhibited 
heterogeneity, we applied a random effects model to obtain a broader and more realistic confidence 
interval. 

Results 

After searching through six selected databases, PubMed (including Medline), Embase, Google 
Scholar, Scopus, Web of Science and Science Direct, we extracted 12,253 articles. We then carefully 
reviewed each paper and applied specific criteria, which led to excluding 1,311 articles. From the 
remaining 10,942 papers, we chose not to utilize 10,828 of them due to duplicates or unsatisfactory 
titles and abstracts. We closely examined the remaining 114 papers and excluded 105 more as their 
content did not meet our inclusion criteria. 

Finally, we conducted a thorough quality check on the remaining nine papers, which all met our 
criteria. These nine articles are included in our final systematic review and five articles are included 
in meta-analysis. Table 2 provides a detailed description of each. 

Table 2. Summary of studies characteristics. 

Author, 
year 

Country Study Design 
Number 

of 
patients 

Intervention 
Follow 

up 
duration 

Conclusion 

Moldofsky 
et. al, 2000 

[35] 
Canada 

Randomised 
Double Blind 

Crossover  
study 

63  

Modafinil 500 
mg daily dose 
during open 

label and were 
continued with 
either Modafinil 

or Placebo 
during double 
blind period.  

24 weeks 

This study demonstrated 
that modafinil is effective 
and well-tolerated in the 
long-term treatment of 

EDS in narcoleptic 
patients. Over a 16-week 

open-label period, 
followed by a 2-week 

randomized, double-blind 
phase, patients on 
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modafinil (mean dose 330 
mg) showed a significant 

reduction in EDS. The 
MWT revealed a 70% 

longer sleep latency in the 
modafinil group compared 

to placebo. Similarly, the 
ESS scores were lower in 
the modafinil group, and 

episodes of severe 
somnolence and sleep 

were reduced. 
Importantly, no significant 
effects on nocturnal sleep, 
blood pressure, heart rate, 

ECG, or mood were 
observed, confirming the 

continued efficacy and 
safety of modafinil over 

the treatment period. 
 

Billiard et. 
al, 1994 [28] France 

Randomized 
controlled, 

double blinded 
50 

Administration 
of Modafinil 300 

mg 
12 weeks 

The results showed no 
significant change in 

nighttime sleep duration, 
wake time, or number of 
awakenings. However, 

daytime sleepiness 
episodes significantly 
decreased, and total 
daytime sleep time 

reduced. No changes were 
noted in cataplexy or 

feelings upon awakening. 
Modafinil improved 

excessive daytime 
sleepiness as measured by 
the MWT. Side effects were 

lower with Modafinil 
compared to placebo. 

 

Boivin et. 
al, 1993 [29] 

France 

Randomized 
Double blind 

crossover 
study 

10 

4 weeks of either 
Modafinil 200 
mg morning + 

100 mg noon or 
Placebo 

12 weeks  

The clinical evaluation by 
the sleep-disorder 

physician indicated that 
modafinil produced 

nonsignificant alerting 
effects. There was no 

change in the daily number 
of cataplectic attacks after 

modafinil treatment 
compared to placebo. 
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However, modafinil 
significantly reduced the 
number of gaps and the 

percentage of errors on the 
Four-Choice Reaction Time 
Test (FCRTT) compared to 

placebo. Although a 
reduction in mean reaction 
time was observed during 
modafinil treatment, this 

change did not reach 
statistical significance. 

Modafinil did not produce 
any changes in nocturnal 

sleep parameters. Eight out 
of 10 narcoleptic patients 

had a pathological Periodic 
Limb Movement (PLM) 

index (>5). A 
nonsignificant reduction in 
both the number and index 

of PLMs was observed 
with modafinil compared 

to placebo. 
 

Schwartz 
et. al, 2003 

[31] 
USA 

Randomised 
Double Blind 

Crossover 
study 

32 

Modafinil 400 
mg once daily / 
400 mg split in 

split doses / 200 
mg once daily.  

3 weeks 

The study showed that 
split-dose regimens (400 

mg and 600 mg) were 
significantly more effective 

in maintaining 
wakefulness in the late 

afternoon/evening 
compared to the 200 mg 

once-daily regimen. After 3 
weeks, 60% of patients on 

the 400 mg split-dose 
regimen and 58% on the 

600 mg split-dose regimen 
could stay awake for at 
least 20 minutes in the 

evening, compared to just 
9% of patients on the 200 

mg once-daily regimen. All 
regimens were well 

tolerated, with mild or 
moderate adverse events 

reported in 18% of 
participants. 
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Broughton 
et. al, 1997 

[30] 
Canada 

Randomised 
Double Blind 

Crossover 
study 

 
 

75 

Placebo vs 
Modafinil 200 

mg vs Modafinil 
400 mg divided 

dose.  

6 weeks 

The study found that 
modafinil effectively 

reduces EDS in patients 
with narcolepsy. 

Compared to placebo, the 
200 mg and 400 mg doses 
increased sleep latency by 
40% and 54%, respectively, 

on the MWT. Both doses 
significantly reduced the 

likelihood of falling asleep 
during daily activities, as 

measured by the ESS, with 
a reduction of 24% for 200 
mg and 26% for 400 mg in 
involuntary sleep episodes 

and severe somnolence. 
Patients preferred 

modafinil over placebo, 
with 84% choosing 

modafinil as their best 
treatment, and side effects 
were more frequent with 
the 400 mg dose. The 200 

mg dose was equally 
effective with fewer side 
effects, making it a well-

tolerated option. 
 

Fry et. al, 
1997 [34] 

USA 
Randomized 
controlled, 

double blinded 
285 

Modafinil (400 
mg) 100 mg×4 

tablets daily or a 
placebo were 

given to 
participants 
during the 

double-blind 
phase. 

9 weeks 

The study showed that 
Modafinil significantly 

improved subjective and 
objective measures of 

sleepiness, including the 
ESS and the Multiple Sleep 
Latency Test (MSLT). The 

mean sleep latency 
increased by up to 4 
minutes in modafinil 
groups compared to 
placebo, and Clinical 

Global Impression scores 
also improved significantly 

in modafinil groups. 
Adverse effects were dose-
dependent but mostly mild 

to moderate, with 
headache being the most 

common. The study 
demonstrated that 

modafinil is an effective 
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and well-tolerated 
treatment for EDS in 

narcolepsy, with sustained 
efficacy over long-term 

use. 
 

Gross et. al, 
2000 [36] 

USA 
Randomized 
controlled, 

double blinded 
271 

Modafinil 200 
mg once daily / 
modafinil 400 

mg once daily / 
placebo 

 9 weeks 

The study showed that 
both dosages of modafinil 

significantly improved 
objective measures of EDS, 
as indicated by the MSLT 

and MWT. Specifically, the 
modafinil 400 mg group 
showed a mean MSLT 

sleep latency increase to 
5.1 minutes compared to 

3.5 minutes in the placebo 
group, and the MWT sleep 
latency was significantly 
extended at every follow-

up visit. Subjective 
sleepiness also improved 

as reflected by the ESS. The 
treatment was well 

tolerated, with headache 
being the most common 

adverse effect, but its 
incidence was not 

significantly higher than 
that in the placebo group. 
The study concluded that 
modafinil is an effective 

and safe treatment option 
for managing EDS in 
narcolepsy, with no 

evidence of dependence or 
withdrawal symptoms 

over the treatment 
duration. 

 

Schwartz 
et. al, 2005 

[32] 
USA 

Randomized 
controlled, 

double blinded 
56  

Varying doses of 
modafinil (200 

mg, 400 mg, 600 
mg) in either 
once-daily or 

split-dose 
regimens. 

3 weeks 

The study showed that 
split-dose regimens (400 

mg and 600 mg) were 
significantly more effective 

in maintaining 
wakefulness in the late 

afternoon/evening 
compared to the 200 mg 

once-daily regimen. After 3 
weeks, 60% of patients on 
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the 400 mg split-dose 
regimen and 58% on the 

600 mg split-dose regimen 
could stay awake for at 
least 20 minutes in the 

evening, compared to just 
9% of patients on the 200 

mg once-daily regimen. All 
regimens were well 

tolerated, with mild or 
moderate adverse events 

reported in 18% of 
participants. 

 

Dauvilliers 
et. al, 2017 

[33] 
USA 

Randomized 
controlled, 

double blinded 
155 

Sodium Oxybate 
9 g nightly / 

Modafinil 200-
600 mg once 
daily / their 
combination  

 8 weeks 

The post hoc analysis of 
polysomnography data 

from 155 patients revealed 
that SXB, alone or with 
modafinil, significantly 

reduced shifts from deep 
sleep stages (N2/3/REM) to 
light sleep or wakefulness. 

Sleep quality, measured 
using the Pittsburgh Sleep 

Quality Index, also 
improved significantly 

with SXB and 
SXB+modafinil, but not 
with modafinil alone. 

These results suggest that 
SXB has a specific effect on 

consolidating sleep and 
improving sleep quality, 

while modafinil alone had 
minimal impact on 

Distrupted nightime sleep 
(DNS). 

 

MWT 

Five studies involving 750 patients utilized the MWT scale for outcome measurement. There was 
a significant increase in the MWT scale in the Modafinil treated group compared to placebo (MD= 
3.56, 95% CI [2.25 to 4.86], p < 0.00001). Substantial heterogeneity was found across the outcome 
(Figure. 3). Sensitivity analysis was employed to address this heterogeneity in the MWT score 
outcome. There was a reduction in heterogeneity after removing the studies by Gross et al., [36] and 
Moldofsky et al. [35] (Supplementary Figure. 1). The reported heterogeneity was (p = 0.27, I-square = 
23%). However, heterogeneity is not statistically significant (p > 0.05) [27]. 
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Figure 3. Analysis of the mean difference of MWT score between Modafinil group and Placebo group. 
(MWT = Maintenance of Wakefulness Test). 

ESS 

Four studies involving 690 patients utilized the ESS scale for outcome measurement. There was 
a significant reduction in the ESS scale in the Modafinil treated group compared to placebo (MD= -
3.34, 95% CI [-4.13 to -2.56], p < 0.00001). Moderate heterogeneity was found across the outcome 
(Figure. 4). Sensitivity analysis was employed to address this heterogeneity in the ESS score outcome. 
There was a reduction in heterogeneity after removing the study by Fry et al. [34] (Supplementary 
Figure. 2). The reported heterogeneity was (p = 0.29, I-square = 18%). However, heterogeneity is not 
statistically significant (p > 0.05) [27]. 

 
Figure 4. Analysis of the mean difference of ESS score between Modafinil group and Placebo group. 
(ESS = Epworth Sleepiness Scale). 

Discussion 

Narcolepsy is a chronic neurological disorder with profound social, economic, and health 
impacts [25]. The condition significantly impairs daily functioning, with excessive daytime sleepiness 
(EDS) and cataplexy leading to difficulties in maintaining employment, education, and personal 
relationships [37]. Individuals often face social isolation, stigma, and reduced quality of life due to 
their inability to control sleep episodes. Narcolepsy also places a substantial burden on healthcare 
systems, increasing costs associated with frequent medical visits and treatments. Effective 
management and increased public awareness are crucial to improving both social integration and 
clinical outcomes for affected individuals [38]. 

Modafinil, a non-amphetamine central nervous system (CNS) stimulant, plays a pivotal role in 
managing excessive daytime sleepiness (EDS) in narcolepsy. It enhances wakefulness by inhibiting 
dopamine reuptake through binding to dopamine transporters, leading to increased dopamine levels 
in the brain [39]. Compared to traditional stimulants like amphetamines, modafinil has a lower risk 
of tolerance, abuse, and disruption of nocturnal sleep [40]. It is well-tolerated, with common side 
effects including headache, nausea, and insomnia [41]. Modafinil’s efficacy in improving EDS has 
made it a first-line treatment for narcolepsy, significantly improving patients’ quality of life, though 
its effects on cataplexy remain inconclusive [42]. Its once-daily formulation, armodafinil, offers 
similar benefits with longer-lasting effects [43]. 

In our systematic review and meta-analysis, we assessed the efficacy of Modafinil in treating 
Narcolepsy, focusing on EDS. We analyzed data from nine studies encompassing 997 patients with 
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Narcolepsy, with five studies included in our quantitative synthesis involving 750 patients. Our 
analysis revealed significant reductions in EDS, as measured by the MWT and ESS. 

Multiple studies, including systematic reviews and meta-analyses, have consistently 
demonstrated the efficacy of modafinil in treating excessive daytime sleepiness (EDS) in narcolepsy. 
A meta-analysis reported significant improvements in wakefulness, attention, and overall 
functioning compared to placebo, with modafinil being well-tolerated in most patients [44]. 
Additionally, systematic reviews highlight modafinil’s superiority over traditional stimulants, such 
as amphetamines, due to its lower abuse potential and fewer side effects [41]. However, while 
modafinil effectively reduces EDS, its impact on cataplexy remains limited, necessitating adjunct 
therapies for comprehensive symptom management [45]. Overall, modafinil remains a cornerstone 
in narcolepsy treatment, improving patients’ quality of life and daily functioning [43].Meta-analyses 
indicate that Modafinil may confer benefits; however, further extensive, well-controlled studies are 
essential to ascertain the long-term safety and efficacy of this medication. 

Our pooled analysis of the included studies showed significant increase in the MWT score in the 
Modafinil treated group compared to placebo. The study also demonstrated a decrease in ESS score 
among the group treated with modafinil compared to the placebo group. Notably, significant 
heterogeneity was observed among studies, which was mitigated by sensitivity analysis. The 
variability in study methodologies and designs, as well as the dosage of Modafinil, may contribute 
to the observed heterogeneity and complicate comparative studies. 

Strengths and Limitations 

The study employs a comprehensive search strategy across multiple databases, including 
PubMed, Embase, and Scopus, ensuring a broad inclusion of relevant studies. The use of 
standardized tools like PRISMA and the Cochrane bias tool for quality assessment enhances the 
reliability and rigor of the findings. Additionally, the study addresses heterogeneity through 
sensitivity analyses, allowing for more accurate conclusions despite variations in study 
methodologies and modafinil dosages. 

Many clinical trials have relatively small sample sizes, which limit the generalizability of their 
findings. Additionally, most studies primarily focus on EDS without adequately addressing other 
critical symptoms such as cataplexy, which is less responsive to Modafinil. Long-term data on safety 
and efficacy remain sparse, with limited studies assessing outcomes beyond 12 months.The lack of 
comparative studies between modafinil and armodafinil in the treatment of narcolepsy significantly 
limits our understanding of their relative efficacy, side effects, and optimal therapeutic applications. 
Furthermore, systematic reviews often face heterogeneity in study designs, dosing regimens, and 
outcome measures, complicating direct comparisons and synthesis of results. 

Conclusion 

This study reaffirms Modafinil’s efficacy as a primary treatment for EDS in Narcolepsy. Across 
multiple studies, Modafinil significantly improved objective measures of wakefulness, such as the 
MWT, and reduced subjective sleepiness, as reflected in lower ESS scores, when compared to placebo. 
Modafinil’s favorable safety profile and lower risk of abuse compared to traditional stimulants 
further support its use. However, its limited efficacy in addressing cataplexy underscores the need 
for adjunct therapies in comprehensive narcolepsy management. The absence of comparative studies 
between modafinil and armodafinil in treating narcolepsy restricts our understanding of their 
relative efficacy and side effects. This gap hinders clinicians’ ability to make informed decisions, 
potentially impacting treatment outcomes for patients with narcolepsy. Overall, modafinil remains a 
well-tolerated and effective treatment, improving both daytime function and quality of life in 
narcoleptic patients. Further long-term studies are warranted to explore its extended safety and 
efficacy. 

Supplementary Materials: The following supporting information can be downloaded at the website of this 

paper posted on Preprints.org. 
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