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Background: Nightmares, nonrestorative sleep, and headaches co-occur, are common, underdiagnosed, and contribute to substantial
disability. Pregabalin modulates excitatory neurotransmission, increases slow-wave sleep, and suppresses REM sleep, suggesting
a potential therapeutic role in nightmares and sleep disturbance. Pregabalin’s effect on nightmares has not been systematically studied.
Although sedation is a common side effect when prescribed 2-3 times daily according to the package insert, the efficacy and
tolerability of once-nightly administration remain poorly characterized.

Methods: Our retrospective case series included 23 outpatients seen in the neurology department of a tertiary care center from
November 2022 to August 2025. They were prescribed once-nightly pregabalin for nightmares, nonrestorative sleep, and headaches.
Clinical data were extracted from medical records, including nightmare frequency, fraction of 24-hour periods with restorative sleep,
headache frequency, severity, and duration, and MIDAS scores. Within-subject pre—post comparisons were performed using paired
t-tests or Wilcoxon signed-rank tests. All p-values were Holm—Bonferroni adjusted.

Results: Nightmare frequency decreased 81% (17.5 to 3.3/month, p,q;=0.006). Nightmares decreased numerically more for those who
transitioned from gabapentin to pregabalin (91%) than for those not initially taking gabapentin (73%). Restorative sleep frequency
increased 127% (1.8 to 4.0/week, p,qi=0.006). Headache frequency decreased 50% (17.0 to 8.5/month, p,q=0.040). Migraine
Disability Assessment Questionnaire scores decreased numerically by 34% (38.0 to 24.0) but did not reach statistical significance
after correction (p,qi=0.084). Six patients reported side effects, and 19 continued pregabalin at three months.

Conclusion: Once-nightly pregabalin was associated with robust reductions in nightmare frequency, nonrestorative sleep, and
headache frequency. The improvement in nightmares validates two prior case reports through systematic cohort evaluation.
Nightmares improved even among patients transitioning from gabapentin to pregabalin, suggesting that pregabalin may be superior
to gabapentin. No prior studies have addressed these three co-occurring problems simultaneously. Larger controlled studies are needed

to test the hypothesis that once-nightly pregabalin may be useful for this patient population.

Plain Language Summary: Nightmares are a significant problem for which treatments are limited. Nightmares, poor quality sleep,
and headaches often occur together, and can greatly affect daily life, yet this combination of symptoms is frequently overlooked in
clinical care. Pregabalin is a medication commonly used for pain, sleep, and some headache disorders, but its effects on nightmares
have not been well studied.

We reviewed medical records of 23 patients with co-occurring nightmares, poor quality sleep, and headaches, who were prescribed
pregabalin once nightly. Analysis of these patient records found significant improvements in nightmare frequency, sleep quality, and
headache frequency after taking it for three months. Most patients tolerated the medication well, and the majority chose to continue
taking it.

This work suggests a potential new treatment approach for nightmares and associated sleep and headache complaints. No prior
studies have addressed all three of these problems simultaneously.

Because this was a small, uncontrolled study, larger controlled studies are needed to confirm these results.
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Introduction

Nightmares, Nonrestorative Sleep, and Headaches

Nightmares are a significant and underrecognized medical problem. Nightmare disorder affects about 4% of adults and
can significantly impair quality of life.' However, nightmares are underdiagnosed and underreported in clinical practice,
even among patients with significant sleep complaints.” Insomnia and nightmares are associated and may be mutually
causal.’ Compared to healthy controls, subjects with frequent nightmares have increased nocturnal awakenings, reduced
sleep efficiency, increased wakefulness, decreased slow-wave sleep (SWS), increased rapid eye movement (REM) sleep,
and increased depressive and anxious symptomology.* Frequent nightmares are associated with poor sleep quality and
impaired daytime functioning, possibly due to increased sympathetic nervous system activation during nightmares.’

Current treatments for nightmare disorder are limited by incomplete efficacy. For example, prazosin, one of the most
used pharmacologic treatments for trauma-related nightmares, failed to demonstrate efficacy in reducing nightmare
frequency or improving sleep quality in a large randomized controlled trial of veterans with PTSD.® This finding
highlights the need for additional therapeutic options for patients with persistent nightmares.

Nonrestorative sleep (NRS), defined as unrefreshing sleep despite sufficient duration, affects approximately 11% of
adults and is associated with fatigue, impaired daytime physical, cognitive, and emotional functioning, poorer health
outcomes, and increased healthcare utilization.”* Roth et al’ found that NRS may occur without other insomnia
symptoms and that individuals with NRS alone can experience daytime impairments as severe as those with sleep-
onset or sleep-maintenance difficulties.

Headache disorders, particularly migraines and tension-type headaches, represent a significant global health burden,
affecting nearly three billion people in 2016.'° Migraines are also associated with substantial socioeconomic challenges,
disproportionately affecting those in their prime working and child-rearing years, and disproportionately affecting the
unemployed and those with a family income of less than $35,000."

The relationship among nightmares, poor sleep, and headaches is best understood as bidirectional and interdependent
rather than unidirectional. Sleep disturbances are among the most common triggers for both migraine and other primary
headaches.'? Poor sleep quality and other related factors have been associated with a higher likelihood of migraine attack
the next day.'” Some coping strategies, such as going to bed early to relieve symptoms, may actually worsen sleep
patterns. Chronic migraine, tension-type headache, and medication overuse headache are all associated with sleep
disturbances. Sleep disruptions, including both insufficient and excessive sleep, often trigger tension-type headache.
This bidirectional relationship creates a cycle in which poor sleep exacerbates headaches, which further impairs sleep.'*
Poor sleep quality, along with unhelpful sleep beliefs and behaviors, is significantly associated with increased headache
frequency and disability. ">

Hence, nightmares contribute to poor sleep, and poor sleep contributes to headaches. Logically, nightmares may
therefore contribute to headaches, and, in a community study, patients with migraine were 4.3 times more likely to report
persistent nightmares of childhood onset compared to healthy first-degree relatives.'® In adolescents, nightmare fre-
quency correlated positively with unadjusted headache prevalence, before adjustment for confounders.'” Gazerani noted
that nightmares can trigger migraine and that both disorders are comorbid with depression, anxiety, and insomnia.'®

The prevalence of nightmares in patients with insomnia was reported at 18%, and patients with concurrent headache
and sleep problems have similarly been estimated at 18%.'>*° While the exact prevalence of the triad of nightmares,
NRS, and headaches has not been specifically assessed, even assuming no selective co-localization of nightmares with
headaches, the prevalence of this triad may be 3%, meaning that this triad may be common and underrecognized. To our
knowledge, no study has specifically evaluated patients simultaneously affected by all three conditions.

Pregabalin

Pregabalin is a gabapentinoid, originally developed for diabetic peripheral polyneuropathy, that binds presynaptic
voltage-gated calcium channels at the a,31 subunit, reducing release of excitatory neurotransmitters including glutamate,
norepinephrine, and substance P.?' It decreases sleep latency and awakenings, increases SWS, and decreases REM
sleep.” It may also reduce central sensitization, a key factor in chronic headache disorders.?
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Pregabalin improved sleep quality in multiple populations, including patients with fibromyalgia,* neuropathic pain,*
generalized anxiety disorder (GAD),?® and localization-related epilepsy.?’ Pregabalin has also demonstrated benefit in

2829 cervicogenic headache,’® migraine,”' and

several headache conditions including post—dural puncture headaches,
chronic migraine.** Hence, data support the use of pregabalin both for headaches of various types and for poor sleep.

However, pregabalin has not been systematically studied as a treatment for nightmares, nor for NRS in patients with
nightmares, nor for headaches in patients with nightmares. Notably, most dreaming as well as most nightmares occur in
REM sleep, and pregabalin’s effect of increasing SWS and decreasing REM is the opposite of those seen in patients with
frequent nightmares.*

Also receiving little discussion in the literature is the timing of pregabalin administration. The package insert specifies
that it should be administered 2 or 3 times daily. Somnolence is a common side effect, but its half-life of 6 hours suggests
the solution of once daily dosing before bed,** a strategy that may be especially effective for addressing problems that
occur at night, such as nightmares and NRS. Finally, chronic pain patient surveys suggest that once-daily dosing
improves adherence as well as sleep.*” >’

Herein, we present a case series of patients, each with the triad of nightmares, NRS, and headaches, for whom these

three problems improved with pregabalin, dosed once daily about one hour before bed.

Methods
Study Design and Setting

This retrospective case series was conducted at Banner — University Medical Center Phoenix, a tertiary care academic
medical center. Patients were identified from the outpatient clinical practice of a neurologist, Dr. Joshua Tobin, between
November 2022 and August 2025. Consecutive patients who met inclusion criteria during this time period were included.

PICO Framework
This study was structured according to the PICO framework:

e Population (P): Adults with clinically significant nightmares, nonrestorative sleep, and headaches managed in
a neurology outpatient setting

¢ Intervention (I): Pregabalin administered once nightly with dose titration

e Comparison (C): Pre-treatment baseline (within-subject control)

¢ Outcomes (O): Nightmare frequency, nonrestorative sleep frequency, headache frequency, headache severity and
duration, and MIDAS score

Patient Selection and Inclusion Criteria

Patients were included if they had significant nightmares, NRS, and headaches, received pregabalin, and provided written
informed consent. They took pregabalin once daily, one hour before bed. Patients were instructed to start at 75 mg and
increase as tolerated in 75 mg weekly intervals until sleep was restorative, generally to a maximum of 300 mg. Response
or lack of response to pregabalin was not an inclusion or exclusion criterion.

Clinical Data Collection and Outcome Measures

Clinical data were collected retrospectively and included patient-reported pre- and post-treatment nightmare frequency,
restorative sleep frequency, headache characteristics (frequency, severity, duration), and Migraine Disability Assessment
Questionnaire (MIDAS) score. Nightmare frequency was defined as the patient-reported number of nightmares per
month. Nonrestorative sleep was quantified by its opposite, the number of nights per week with restorative (refreshing)
sleep. Headache frequency was defined as the number of headache days per month, while severity and duration were
based on patient-reported descriptions documented in the medical record. All outcomes were collected as part of routine
clinical care and recorded in the electronic medical record.

Nature and Science of Sleep 2026:18 heeps: 3



@ Bates et al

These patient-reported clinical measures documented during routine care were used to maximize sample inclusion
and reflect real-world practice. Analyses were performed using available data for each outcome (complete-case analysis).
A patient datum was included for a given outcome measure only when both a pre-intervention and post-intervention
datum for that outcome measure was available. While subjective, these measures are commonly used in clinical decision-
making and allowed for within-subject pre—post comparisons.

Pre-treatment metrics were always reported by the patients before starting pregabalin and post-treatment metrics were
recorded after 3 months of stable dosing on pregabalin. Pre- and post-treatment metrics were compared to assess
treatment response. All identifiable patient data were anonymized.

Statistical Analysis

Normality of pre-post differences were assessed using the Shapiro—Wilk test. Paired t-tests were used for normally
distributed outcomes (nightmare frequency, NRS frequency, headache frequency, headache severity, and headache
duration). A nonparametric Wilcoxon signed-rank test was applied to the MIDAS scores due to their non-normal
distribution. Standardized effect sizes were reported as Hedges’ g to account for small sample bias. Portions of the
statistical analysis were assisted by the Julius Al tool. We used Holm-Bonferroni p-values to account for multiple
outcome measures. The authors manually reviewed and validated all results.

Results

Clinical and demographic characteristics of all 23 patients, including comorbidities, pregabalin dosing, reported side
effects, and whether they were initially on gabapentin prior to pregabalin treatment, are summarized in Table 1. The
median age was 45 years (range 18-64), and 21 (91%) were female. The headache diagnosis in 22 (96%) of the 23
patients was migraine, supporting the use of MIDAS scores for headache-related disability assessment. Patient 9 had new
daily persistent headache.

We assessed six patient-reported outcomes: nightmare frequency, restorative sleep frequency, headache frequency,
headache severity, headache duration, and headache-related disability.

Table 2 summarizes these outcome measures before and after treatment with pregabalin, and Table 3 summarizes the
corresponding statistical analyses.

Nightmare frequency significantly decreased from a mean of 17.5 episodes/month at baseline to 3.3 episodes/month
after treatment ([95% CI —22.78, =7.45], #15) = 4.08, p = 0.001, p,4=0.006, Hedges’ g = —1.24, large effect), an 81%
reduction. Among 7 transitioning from gabapentin to pregabalin, nightmare frequency decreased 91% (16.4 fewer
nightmares/month), vs. 73% for those not initially on gabapentin (12.5 fewer nightmares/month).

The number of nights per week with restorative sleep significantly increased from 1.8 to 4.0 (p =0.001, p,4=0.006,
2=0.881, large effect), a 127% improvement. Headache frequency decreased by 50%, from 17.0 to 8.5 headaches per
month (p=0.010, p,4=0.040, g=—0.881, large effect). The decreases in headache severity and duration were not
statistically significant.

Migraine-related disability improved, though significantly only before correction (p = 0.028, p,q=0.084), with median
MIDAS scores decreasing from 38.0 (IQR 18.5-90.5) to 24.0 (IQR 13.0-62.5), a 34% reduction in burden and reflecting
a large effect size (rank-biserial correlation = 0.61).

Among the 17 patients with side effect data, 11 (65%) reported no side effects. Reported adverse effects included
daytime somnolence, dizziness, weight gain, cognitive slowing, and mood changes. Most adverse effects were mild and
transient. At three months, 19 of 23 patients (83%) elected to continue pregabalin therapy.

Discussion
Nightmares
Two prior case reports describe nightmare reduction with pregabalin, both in patients with post-traumatic stress
disorder.*®*° This case series is the first to systematically explore the use of pregabalin for nightmares across a cohort
of patients. Pregabalin use was associated with a conspicuous reduction in nightmare frequency, with significant
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Table | Clinical and Demographic Characteristics of Patients

# Age Sex | Comorbidities Pregabalin Reported Side Concomitant Initially on Nightmares Notes
(Years) Dose (mg/ Effects Treatment Gabapentin? | Pertain to
day) Experienced
or Directly
Witnessed
Event?
| 64 F Medication-overuse headache, bruxism, | 75 Denied Sumatriptan, No Yes Half of her migraines were attributed to sleep
insomnia, chronic migraine with aura combination disruption due to nightmares. Reported that
butalbital/ pregabalin made a “huge difference.”
acetaminophen/
caffeine
2 52 F Leg cramps, RLS, peripheral 225 Dizzy when taking 75mg | None No No After stopping pregabalin, her nightmares returned,
neuropathy, insomnia, chronic migraine and 150mg, but resolved sleep worsened, and headaches frequency increased.
without aura at 225mg
3 31 F RLS, leg cramps, fibromyalgia, insomnia, | 300 Denied Galcanezumab No No She did not titrate higher on pregabalin due to
chronic migraine with aura insurance.
4 6l F RLS, obesity, bipolar disorder, insomnia, | 150 Denied Ubrogepant and No Yes RLS resolved and her sleep-related kicking and yelling
chronic migraine without aura Lasmiditan resolved.
5 63 M Cluster headaches, medication-overuse | 150 — Sumatriptan No No Reported that pregabalin was “life changing.”
headaches, COPD, depression, RLS,
HIV, insomnia, chronic migraine
without aura
6 36 F PTSD, obesity, anxiety, depression, 300 Denied Prochlorperazine, Yes Yes Nightmares decreased with transition from
cervicalgia, cranial neuralgia, trigeminal topiramate, gabapentin to pregabalin.
neuralgia, insomnia, chronic migraine Rimegepant,
without aura sertraline, clonidine,
prazosin
7 43 F PTSD, cervicalgia, leg cramps, night 300 Denied Venlafaxine, Yes Yes Venlafaxine was for her night terrors.
terrors, insomnia, migraine without sumatriptan
aura
8 55 F Leg cramps, OSA, MDD, obesity, 75 Nightmares, morning Onabotulinum toxin No No OSA was untreated and likely contributed to poor
insomnia, chronic migraine without somnolence at 150 mg A, rizatriptan sleep quality. Nightmare frequency increased at
aura 150mg of pregabalin but decreased from baseline at
75mg.
9 48 F RLS, cervicalgia, arrhythmia, insomnia, 300 — PT for neck pain, No No Six weeks later, a pharmacy issue led to a two-week
new daily persistent headache metoprolol succinate lapse in medication. During this time off pregabalin
she experienced two nightmare recurrences,
worsened sleep quality and RLS symptoms, slightly
improved headaches, and MIDAS score remained
stable at 12.

(Continued)
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Table | (Continued).

# Age Sex | Comorbidities Pregabalin Reported Side Concomitant Initially on Nightmares Notes
(Years) Dose (mg/ Effects Treatment Gabapentin? | Pertain to
day) Experienced
or Directly
Witnessed
Event?

10 | 51 F PTSD, fibromyalgia, Arnold-Chiari 300 Dizziness, word finding Onabotulinumtoxina No Yes Nightmares and restless leg symptoms stopped with
malformation, cervicalgia, RLS, difficulty, diarrhea, injections, pregabalin, but when she increased it further to
insomnia, chronic migraine without decreased bupropion, 450 mg she became confused. Pregabalin was
aura concentration, quetiapine stopped, and nightmares and restless leg symptoms

decreased balance, returned.
blurred vision at 450mg

11| 45 F Post-traumatic headache, cervicalgia, 75 Denied Onabotulinumtoxina No Yes Quetiapine 100 mg nightly for nightmare
insomnia, chronic migraine without injections, management.
aura bupropion,

quetiapine

12 | 35 F PTSD, fibromyalgia, Arnold-Chiari 300 — Galcanezumab, Yes Yes She was punched in the chest without head trauma
malformation, cervicalgia, RLS, Rimegepant but developed new neck pain and nightly trauma-
insomnia, chronic migraine without related nightmares. Her migraines, previously ~2/
aura month, worsened significantly after the assault.

13 55 F Mild OSA, PTSD, anxiety, insomnia, 300 — CPAP, escitalopram, Yes Yes During this time, she stopped using her CPAP device,
migraine without aura propranolol which she was recently prescribed for her mild OSA,

due to self-reported reduction of sleep quality
because of discomfort.

14 | 56 F PTSD, OSA, B2 deficiency, insomnia, 300 Denied onabotulinumtoxinA Yes Yes Neuropathy improved on pregabalin. After a brief
chronic migraine without aura injections, lapse one year later, nightmares worsened up to

cyanocobalamin, three nights per week with two nights a week of no

prazosin sleeping at all. She affirms that the reduction in
nightmares makes pregabalin “absolutely worth
continuing”

15 | 40 F PTSD, Ehlers-Danlos syndrome, 300 Denied topiramate, medical Yes Yes Initially, nightmares “almost every night, they were
insomnia, chronic migraine with aura cannabis bad, | would wake up crying” One week after

starting pregabalin, nightmares resolved completely.
Patient states she is sure that it was the pregabalin
that stopped the nightmares as she made no changes
to her medication or day-to-day regimen during that
time.

16 | 26 F Bipolar | disorder, anxiety, RLS, 300 Denied albuterol, No Yes RLS symptoms resolved with pregabalin. During
insomnia, chronic migraine with aura lisdexamfetamine a brief interruption in pregabalin use, nightmares

dimesylate, returned within 2-3 days and resolved again within
buspirone, 1-2 nights of restarting therapy

trazodone, zolpidem,
quetiapine
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17 | 45 F RLS, insomnia, migraine with aura 75 — Rimegepant, Yes Yes Nightmare frequency did not change with transition
naratriptan, iron from gabapentin to pregabalin, but overall impact of
nightmares changed to the extent that “serious night
terrors” stopped and she was “100% certain” that
pregabalin improved her nightmares more than
gabapentin. “Once | got on the pregabalin, | was so
much better”

18 | 27 M Insomnia, chronic migraine without 75 Depressive symptoms Erenumab, No No Depressive symptoms resolved after discontinuing
aura galcanezumab pregabalin.

19 | 18 F RLS, insomnia, chronic migraine 300 Denied Rizatriptan, No No RLS symptoms resolved on pregabalin.
without aura naratriptan,

Ubrogepant

20 | 59 F Cervicalgia, right temporal lobe 150 Weight gain, daytime Galcanezumab, Yes No Pregabalin was discontinued due to perceived weight
ganglioma resection, medication sedation naproxen, gain. Afterwards, her headache severity returned to
overuse headaches, insomnia, chronic acetaminophen baseline (7-8/10), sleep remained nonrestorative,
migraine without aura and sleep quality has significantly worsened.

21 | 42 F Fibromyalgia, bruxism, insomnia, 75 Daytime sedation, Onabotulinum toxin Yes No Patient switched from pregabalin to gabapentin.
chronic migraine without aura weight gain A, Ubrogepant Nightmare frequency increased on gabapentin to “a

few times a month” and decreased to “a few times
a year” when it was changed back to pregabalin.

22 | 31 F B12 deficiency, subdural hematoma, 525 Denied Methyl cobalamin No Yes No effect of pregabalin at 300 mg, so it was increased
suspected postural orthostatic further. Pregabalin may have worsened POTS
tachycardia syndrome, insomnia, symptoms.
chronic migraine without aura

23 | 6l F Cerebral meningioma, cervicalgia, 150 — trazodone, PT No No Patient lost |5 pounds between encounters. Patient
fibromyalgia, Ehlers-Danlos, trigeminal attributed headache and cervicalgia improvement
neuralgia, stenosis of cervical spine, due to PT.
obesity, hemineglect, insomnia, chronic
migraine with aura

Notes: En dash (—) indicates unavailable data. Missing data reflect incomplete documentation in the electronic medical record, as not all outcomes were consistently assessed in routine clinical care. Pregabalin dose reflects the daily

dose at time of clinical assessment.

Abbreviations: RLS, restless legs syndrome; OSA, obstructive sleep apnea; MDD, major depressive disorder; PTSD, post-traumatic stress disorder; CPAP, continuous positive airway pressure; PT, physical therapy.
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Table 2 Clinical Outcomes Before and After Pregabalin Treatment

# Pre-Tx Monthly Post-Tx Monthly Pre-Tx Weekly Post-Tx Weekly Pre-Tx Monthly Post-Tx Monthly Pre-Tx Post-Tx Pre-Tx Monthly Post-Tx Monthly Pre-Tx Post-
Nightmare Nightmare Days of Days of Restorative | Headache Headache Headache Headache Headache Duration Headache Duration MIDAS | Tx
Frequency Frequency Restorative Sleep Sleep Freq y, Freq Y Severity Severity (Hours) (Hours) MIDAS

(Out of 10) | (Outof 10)

1 30 433 35 55 6 1.5 5 — 60 25 10 5

2 Yes 0 2 — 15 — 6 — 5 — 90 24

3 1.5 1.5 0 2 20 9 6 5 6.5 4 — .

4 30 0.25 3 5 15 433 8 — 1.5 0.5 17 15

5 15 0.5 3 7 30 1.25 3 — — — — 30

6 30 6.5 0 3 30 15 6 — 24 4 58 84

7 43 1.5 0 0 4 2 10 6.5 84 84 208 63

8 13 0.33 3 3 — 1.43 . — — — 21 36

9 Yes 0 3 5 30 — 6 5 24 — 38 12

10 | Yes 0 0 7 30 — — — — — 195 180

I | Yes 433 0 6.5 — 4.33 . — — — 14 14

12 | 30 0 4.5 — 18 — — — — 9l 23

13 17.33 0.5 3 6.5 2.5 | 6.5 — “Near constant” — 12 8

14 13 1.5 0 0 5 5 8 8 60 60 —_ 67

15 | 30 0 35 2 4 — 7 — — — 80 100

16 | Yes 0 0.5 — 27 30 7 8 18 18 251 62

17 | 1 6 55 433 - — — - - 24 25

18 13 30 35 — 26.7 — — — — — 20 19

19 | 2 0.5 | 0 175 5 4 - 48 72 24 6

2 | 2 — 0 — — — — 7 — — 270 252

21 2 — 0 — 10 — — — — — 10 —

22 | 30 0 5 30 19.29 5 4 6.25 033 0 0

23 19.29 429 1 5 — 0 3 3 — — 70 44

Notes: “Yes” in the nightmare frequency column reflects non-numeric qualitative reporting. En dash (—) indicates unavailable data. Missing data reflect incomplete documentation in the electronic medical record, as not all outcomes

were consistently assessed in routine clinical care.
Abbreviation: MIDAS, Migraine Disability Assessment.
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Table 3 Statistical Summary of Clinical Outcomes Before and After Pregabalin Treatment

Outcome n Pre-Treatment, Post-Treatment, 95% CI Mean % t Raw P Value After Hedges’ g Effect Significant
Mean (SD) Mean (SD) Change Change Statistic P Value Holm-Bonferroni Correction Size

Nightmare frequency (per month) 16 17.46 (11.40) 3.29 (7.37) [22.78, —7.45] -14.17 -81.1 4.081 0.001 0.006 —1.24 Large Yes

Restorative sleep (days/week) 18 1.78 (1.76) 4.03 (2.39) [1.17, 3.65] 225 126.6 -3914 0.001 0.006 0.881 Large Yes

Headache frequency (per month) 1l 17.00 (11.24) 8.49 (9.29) [-14.51, —2.52] -851 -50.1 3.164 0.010 0.040 —0.881 Large Yes

Headache severity (0-10) 7 6.43 (2.23) 5.64 (1.93) [-2.09, 0.52] -0.79 —-122 1.474 0.191 0.382 —0.485 Small No

Headache duration (hours) 9 34.25 (29.55) 27.26 (34.49) [-23.93, 9.95] -6.99 -20.4 0.952 0.369 0.382 -0.287 Small No

Outcome n Pre- treatment, Post- treatment, MedianChange % Change w Raw P value after Rank biserial Effect Significant
Median (IQR) Median (IQR) 95% CI Statistic P value Holm-Bonferroni correction correlation size

MIDAS score 19 38.0 (18.5-90.5) 24.0 (13.0-62.5) -13.0 [-43.0, —0.5] -342 30.0 0.028 0.084 0.6l Large No

Notes: Missing data were handled using a complete-case approach; therefore, denominators vary across variables and reflect available data for each measure. Normality of pre-post differences was assessed using the Shapiro-Wilk test.
Paired t-tests were used for normally distributed outcomes (nightmare frequency, sleep quality, headache frequency, headache severity, headache duration). A nonparametric Wilcoxon signed-rank test was applied to the MIDAS scores
due to their non-normal distribution.
Abbreviations: SD, standard deviation; Cl, confidence interval.
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improvements in NRS and headache frequency, all of which demonstrated large effect sizes. There are four mechanisms
whereby pregabalin could improve NRS: nightmare reduction, reduction of pain interference in sleep, its side effect of
somnolence, and SWS increase. Ours is the first case series describing pregabalin’s effect on nightmares.

Prior studies support the use of pregabalin for sleep disturbance and, independently, for certain headache disorders.
However, no previous study has demonstrated its simultaneous effectiveness across all three domains of nightmares,
sleep disturbance, and headaches.***® This distinction is clinically important given the potentially high prevalence and
under-recognition of this triad and suggests that pregabalin may offer a convenient therapeutic strategy for patients with
this triad.

The hypothesis that nightmares cause headaches via sleep disruption is consistent with patient #1°s attribution of half
her migraines to sleep disruption due to nightmares.

Patient Perspective
Multiple patient comments reflected pregabalin’s significant positive impact on their quality of life, including patient #1’s
observation that pregabalin made a “huge difference,” patient #5’s characterization of pregabalin as “life changing,”
patient #14 noting that pregabalin was “absolutely worth continuing,” and patient #15’s certainty that pregabalin was
responsible for the complete cessation of her nightmares which were previously “almost every night, they were bad,
I would wake up crying.”

Pregabalin vs. Gabapentin: A Potential Change to the American Academy of Sleep

Medicine’s Position Paper for the Treatment of Nightmare Disorder in Adults?
The American Academy of Sleep Medicine (AASM) states that gabapentin “may be used for PTSD associated night-
mares” based on a retrospective case series in veterans.! However, nightmare frequency decreased 91% in those who
transitioned from gabapentin to pregabalin, compared to 73% for patients not initially on gabapentin, suggesting not only
potential superior efficacy of pregabalin over gabapentin for nightmare reduction but actually raising a preliminary
question of whether gabapentin increases nightmares. Indeed, patient #17 stated she was “100% certain” that pregabalin
improved her nightmares more than gabapentin, noting “I was so much better,” and patient #21°s nightmares increased
while she was taking gabapentin and decreased when she stopped it. While these two drugs are structurally and
mechanistically similar,>' gabapentin increases REM,*® whereas pregabalin decreases REM, a potential explanation for
their difference in effect on nightmares.

Nightmares also improved more in patients who reported that the nightmares pertained to experienced or directly
witnessed events (93% vs. 42%), possibly because more of them were taking gabapentin (7/13 or 54%) than those whose
nightmares did not pertain to experienced or directly witnessed events (2/10 or 20%).

NRS

Restorative sleep increased less in those transitioning from gabapentin (59%) than in those not initially taking gabapentin
(176%), but nonetheless improved, which suggests that while gabapentin does improve sleep quality, pregabalin
improves it more in patients with nightmares.

Interestingly, gabapentin’s effect of improving sleep despite potentially worsening nightmares provides a possible
explanation for the AASM’s inclusion of gabapentin as an option for PTSD associated nightmares. The single retro-
spective study upon which this conclusion was based used the Clinical Global Impressions scale to evaluate the
combined effect of gabapentin on both insomnia and/or nightmares.' In other words, gabapentin’s effect on nightmares
was not specifically evaluated, but rather nightmares were lumped together with insomnia with a single outcome
measure. In contrast, our study assessed nightmares separately.

Treatments for Nightmares - Prior Literature
Skeie-Larsen et al conducted a systematic review and meta-analysis of placebo-controlled, randomized clinical trials of
medications for nightmares. Positive effect sizes in this analysis reflect reductions in nightmare distress, intensity, or
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frequency. The synthetic cannabinoid nabilone yielded the largest effect size (Hedges’ g = 1.86), followed by the
antihistamine hydroxyzine (g = 1.17) and alpha-1 antagonist prazosin (g = 0.54). Three agents showed no significant
effect: clonazepam (g = —0.11), cyproheptadine (g = —0.35), and doxazosin (g = —0.04).*'

Zhang et al performed a network meta-analysis evaluating both pharmacological and psychotherapeutic treatments for
trauma-related nightmares. Only image rehearsal therapy (IRT; SMD = —0.62) and prazosin (SMD = —1.02) demonstrated
significant benefit compared with controls; other interventions—including hydroxyzine, nabilone, risperidone, parox-
etine, CBTI, combinations such as CBTI + IRT or IRT + PE, prolonged exposure (PE), CPT, and others—did not differ
significantly from control conditions.*?

Taken together, these conclusions reflect the need for additional effective treatments for nightmares.

Once-Nightly Dosing

Except for one above case report,>® ours is the first study to explicitly describe pregabalin administered once nightly
rather than the more commonly prescribed two- or three-times-daily dosing regimen for nightmares, or for NRS, or for
headaches. For other disorders, one study compared once-nightly vs. twice-daily pregabalin for fibromyalgia, showing no
significant outcome differences.*® For restless legs syndrome, one study of nightly pregabalin showed efficacy,** and
another did not.*> Given pregabalin’s relatively short half-life and the high prevalence of somnolence as an adverse
effect, once-nightly dosing may be particularly advantageous for conditions that manifest primarily at night such as
nightmares and nonrestorative sleep, while potentially improving tolerability and adherence.*

Pregabalin was generally well tolerated in this cohort, with most adverse effects being mild and not leading to
discontinuation. The observed side effect profile is consistent with prior studies, in which somnolence, weight gain, and
dizziness are among the most reported adverse effects.>* However, significant psychological side effects have been
reported,*® and in this series, patient #18 stopped pregabalin due to depressive symptoms. The retrospective design and
incomplete side effect documentation limit our ability to fully characterize pregabalin’s safety profile in our population.

Headache Outcome Measures
Headache frequency also significantly improved overall, with a 50% reduction in monthly episodes, consistent with
pregabalin’s proven efficacy in neuropathic pain and other headache disorders.

Migraine-related disability decreased, albeit nonsignificantly after Holm-Bonferroni correction. Headache character-
istics and MIDAS score changes were clinically comparable in those transitioning from gabapentin as in those not
initially taking gabapentin, consistent with the hypothesis that gabapentin does not affect headaches in patients with
nightmares.

Our numerical reductions in headache severity and duration did not reach statistical significance, possibly reflecting
smaller sample sizes available for these measures. Also, 22 of the 23 patients were receiving concomitant therapies for
headache management, potentially confounding results, and a limitation of this study. Prospective, larger studies with
longer follow-up are warranted to further evaluate these metrics.

Strengths and Limitations
This study has several strengths. All patients with the above triad who received pregabalin were offered inclusion, as
opposed to just those who responded well. Pre-treatment metrics were collected prior to starting pregabalin, reducing the
risk of recall bias. We used within-subject comparisons and evaluated multiple clinically relevant domains. Several
clinically related outcomes including nightmare, restorative sleep, and headache frequency each demonstrated highly
statistically significant improvement even after adjustment for multiple comparisons, with moderate-to-large effect sizes.
Additionally, diagnostic assessment always included a complete history and physical; the major diagnostic challenge was
our documentation of inherently subjective symptoms for which there is no diagnostic exam technique or test.
Limitations include the retrospective design and lack of a control group, raising the potential for statistical flaws such
as the placebo effect and regression to the mean. However, were the latter actually a factor, we would not have expected
subsequent cessation of pregabalin to result in symptoms worsening in multiple patients. For example, nightmares
stopped completely with pregabalin for patients #2, #9, #10, and #16, but then returned when it was stopped, at which
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time patient #2 also reported worsening of her NRS and headache frequency; patient #9 experienced two nightmares
along with worsened sleep quality during a two week lapse in pregabalin, patient #10 noted return of nightmares which
were “kind of bad” as well as return of restless legs symptoms, and patient #16 noted return of nightmares within 2-3
days of stopping pregabalin and resolution again within 1-2 nights of restarting it. In addition, patient #14’s nightmares
decreased from 13 to 1.5 per month on pregabalin, but when it was stopped one year later her nightmares increased up to
3 nights per week with 2 nights a week of not sleeping at all, and her comment at the time was that the pregabalin was
“absolutely worth continuing.” In addition, when patient #20 stopped pregabalin, her headache severity returned to
baseline and subjective sleep quality worsened.

A key limitation is the potential confounding effect of concomitant therapies. 22 out of the 23 patients were receiving
additional treatments for headache, sleep disturbance, and psychiatric comorbidities, including preventive and abortive
headache medications, sleep aids, and psychotropic agents. These co-interventions were not standardized and may have
been initiated, discontinued, or dose-adjusted during the study period. As such, the observed improvements cannot be
definitively attributed to pregabalin alone. Concomitant therapies may have led to an overestimation of pregabalin’s
effect if they contributed independently to symptom improvement, or conversely, may have obscured its effect in patients
with treatment-refractory symptoms. Additionally, the absence of temporal separation between interventions limits the
ability to determine causality or isolate treatment effects. Future prospective studies should control for or stratify by
concurrent therapies to better define pregabalin’s independent contribution.

Small sample sizes limit generalizability and statistical power. The cohort was predominantly female (91%), which may
limit applicability to males. Of the two male participants, one 63-year-old patient reported marked benefit from pregabalin,
whereas the 27-year-old patient discontinued treatment due to worsening depressive symptoms, underscoring potential sex-
and age-related differences in tolerability and response that warrant further study. Given the small sample size, multi-
variable analyses were not performed, as the study was underpowered to reliably estimate independent predictor effects.

Additionally, datasets were incomplete, which may introduce bias. Of the 9 patients who transitioned from gabapentin
to pregabalin, 2 did not have both pre- and post-pregabalin treatment nightmare frequency. For example, neither pre- nor
post-treatment nightmare frequency was specifically documented for patient #21, though she verbally reported that her
nightmare frequency increased on gabapentin and decreased when she stopped it.

Our patients’ heterogeneity, comorbidities and concomitant treatments are confounding factors. For example, 7 (29%) had
PTSD, 11 (46%) patients had RLS, and 5 (21%) had fibromyalgia. Pregabalin is effective for the latter two conditions, meaning
pregabalin could have improved their sleep via improvement in these conditions rather than via improvement in nightmares. That
said, another perspective is that these comorbidities and concomitant treatments also make this study “real world,” and, that
nightmares consistently improved across this spectrum suggests that pregabalin’s effect on this outcome measure might be broad.
Future studies might focus on more uniform populations, such as PTSD related nightmares only, to see if response differs.

Taken together, these limitations mean that our data should be viewed as hypothesis generating pilot data, rather than
producing definitive conclusions about pregabalin’s utility in this patient population. We do not advocate widespread off-label
use of pregabalin for nightmares, or for the triad of nightmares, NRS, and headaches unless larger controlled studies confirm our
preliminary observations. Despite these limitations, our case series provides preliminary evidence that pregabalin may offer

a multifaceted benefit for patients with nightmares, NRS, and headaches, a potentially common and underrecognized triad.
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