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Abstract: Coronavirus disease-19 (COVID-19) is a systemic viral infection. COVID-19
patients show diverse clinical presentations ranging from asymptomatic, mild symptoms to
severe symptoms characterized by severe respiratory distress. Sleep disorders or insomnia is
one of the psychiatric problems that arise during the COVID-19 pandemic. The term used to
define this particular insomnia is coronasomnia or COVID-19 insomnia. Data show that the
prevalence of this problem is increasing, especially in the confirmed COVID-19 patient
group. Anti-insomnia drugs such as hypnotics, sedatives, and anxiolytics are the easiest
option. As with drugs generally, anti-insomnia drugs are associated with various safety
issues, especially in people with COVID-19. Therefore, their use may be hazardous. The
literature review aims to make health practitioners aware of the anti-insomnia drugs that have
the best efficacy and safety issues that are clinically relevant from the use of anti-insomnia
drugs and the interactions of anti-insomnia drugs with various drugs used in the treatment of
COVID-19. The articles were explored on PubMed and Cochrane Library, whereas the drug—
drug interactions between the anti-insomnia and COVID-19 drugs were searched on Drugs.
com Interaction Checker and Lexiomp-interact. Overall anti-insomnia drugs have efficacy in
improving sleep parameters. Orexin receptor antagonist drugs have good efficacy in increas-
ing WASO, LPS, and SE with an acceptable safety profile. Meanwhile, the combination of
zolpidem, lorazepam, and diphenhydramine improved TST parameters better than other
drugs. Side effects such as drowsiness and dizziness were among the most commonly
reported effects. Therefore, attention and monitoring of the use of anti-insomnia drugs in
COVID-19 patients need to be carried out by considering the side effects and interactions
that are very risky.
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Introduction

The Coronavirus Disease (COVID-19) pandemic is a condition that requires
rapid handling and adjustment, especially in the health sector. Among various
health fields, psychiatry is a medical field that is also affected by this pandemic.
COVID-19 is a systemic viral infection that attacks many organs and work
processes of the body. The respiratory tract is the main organ that is affected
and disturbed. COVID-19 patients show diverse clinical presentations ranging
from asymptomatic, mild symptoms to severe symptoms characterized by severe
respiratory distress. COVID-19 is associated with hypoxic respiratory distress
and can rapidly progress to acute respiratory distress syndrome (ARDS).! The
risk of severity and death from this disease increases in people with old age and
comorbidities.”
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COVID-19 patients have the possibility of experien-
cing psychiatric symptoms or problems due to the impact
of diagnosis communication, forced isolation, the medical
symptoms caused, and the risk of death. In addition, med-
ical care and medication also trigger psychiatric problems.

Sleep disorders or insomnia is one of the psychiatric
problems that arise during COVID-19 pandemic. The term
used to define this particular insomnia is Coronasomnia or
COVID-19 insomnia.> COVID-19 insomnia is manifested
by lack of sleep at night, sleepiness during the day, and an
increased need for naps, which are associated with physi-
cal and psychological problems that occur during COVID-
19 infection. This sleep disorder occurs due to disrupted
circadian rhythm during isolation and increased cytokines
due to infection that interferes with both non-REM and
REM sleep sleep.* Data shows that the prevalence of
sleep problems during the COVID-19 pandemic is increas-
ing and affecting society globally, especially in the con-
firmed COVID-19 patient group, which is 74.8%, followed
by an increase in the use of sleeping pills.®’

Anti-insomnia drugs such as hypnotics, sedatives, and
anxiolytics are the easiest option to treat insomnia.
However, as with drugs generally, anti-insomnia drugs
are associated with various safety issues, especially in
people with COVID-19. Therefore, their use may be
hazardous. In addition, interactions with current medical
treatment for COVID-19 and some of its side effects may
worsen the course and outcome of the patient’s medical
condition. Therefore, this literature review aims to alert the
health practitioners (including doctors, psychiatrists, and
pharmacists) of the best efficacy and safety anti-insomnia
drugs that are clinically relevant from the use of anti-
insomnia drugs, as well as the interactions of anti-
insomnia drugs with various drugs used in the treatment
of COVID-19.

Materials and Methods

This review was based on the article published during
2011-2021, included publications from PubMed and
Cochrane Library, and bibliography searches reviewed
between March to April 2021 using the keywords: “insom-

”

nia”, “sleep”, “antipsychotic”, “hypnotic”, “sedative”,

EEINT3

“psycholeptic”, “safety”, and “adverse.” The search was
limited to publications in English and clinical trials of anti-
insomnia drugs. Additional inclusion criteria included
adult patients with insomnia or sleep disturbances and

efficacy testing using the polysomnography method. The

flowchart was used to identify and exclude manuscripts
used in this review as depicted in Figure 1.

Information on drug—drug interactions between anti-
insomnia and COVID-19 drugs search on the two data-
bases Drugs.com Interaction Checker and Lexiomp-
interact databases. In addition, drug—drug interactions
were grouped into four groups based on the severity of
high-risk (avoid), moderate, mild, and low.

Results
Of the 1029 articles identified, 24 studies (involving clinical
studies with 5248 patients) were deemed to meet the elig-
ibility criteria and included for analysis (Figure 1). There are
21 types of drugs involved, including benzodiazepines or
BZDs (Lorazepam, Triazolam), “Z” drugs (Lorediplon,
Eszopiclone, Zopiclone, Zolpidem, Sublingual Zolpidem),
(ORA)
Daridorexant,

orexin receptor  antagonists (Almorexant,

Seltorexant, Filorexant, Lemborexant,
Suvorexant), melatonin receptor agonists (Ramelteon and
TCA

Esmirtazapine) and anticonvulsants

Melatonin), antidepressants ~ (Doxepin  and
(Gabapentin and
Pregabalin). The number of trials and sample sizes for each
included drug detail are presented in Table 1.

The articles used were published during 2011-2021. The
mean age of the participants was 48 years, and most of the
participants were females. A total of 5 studies included sub-
jects with comorbidities (cirrhosis, fibromyalgia, sleep
apnea, hypertension, depression), and 1 study examined

elderly subjects. Most studies were conducted over 14 days.

Efficacy

All reviewed studies perform efficacy analyses. Efficacy
parameters were obtained from the results of objective
data using polysomnography. The data taken is data on
changes in LPS (latency to persistent sleep), WASO
(wakefulness after sleep onset), SE (sleep efficiency),
and TST (total sleep time) values from the baseline
Table 2. Overall efficacy of each drug decreased sleep-
onset latency and the amount of time spent awake in bed
after the first sleep attainment. In addition, the anti-
insomnia drugs in the analyzed studies also improved
sleep efficiency and total sleep time.

The efficacy data used is the combined average of each
drug based on the resulting parameters depicted in
Figure 2A-D. It was found that eszopiclone decreased LPS
the highest —54.9 minutes from baseline—followed by
Seltorexant, which lowered LPS by —51.5 and Filorexant
lowering WASO,

by —38.8 minutes. However, in
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Figure | The Flowchart of Article Search.

Seltorexant only decreased —11.3 minutes from baseline and
became the second-lowest drug after Ramelteon which only
decreased —3.8 minutes.® '? The combination of Lorazepam,
Diphenhydramine, and Zolpidem has the highest efficacy in
reducing the largest WASO, which is —106.4 minutes from
baseline. This drug also increased the TST time by 126.7
minutes from baseline and was the most significant change
for TST of any other drug. For SE, the most significant
increase was produced by the drug Filorexant, which
increases sleep efficiency by 20.1%.'"3.

Triazolam showed lower efficacy in lowering LPS
than Eszopiclone. The decrease in LPS with triazolam
was only - 1.6 minutes from baseline. Suvorexant also
showed low efficacy in increasing TST. TST results on
Suvorexant only increased 15.5 minutes from baseline.
Meanwhile, the lowest SE occurred in sublingual
Zolpidem, which only increased sleep efficiency by 3%

from baseline.'41°

Safety
Safety studies were analyzed in the same study as effi-
cacy. The most frequently reported side effects are non-

serious, ranging from mild to moderate. However, sev-
eral studies have reported severe but unrelated side
effects.

Dizziness, excessive drowsiness, and somnolence were
the most frequently reported side effects during the study.
Almost all studies report this occurrence. Drugs from the
Orexin Antagonist group reported the most events. Other
side effects most commonly reported were falls, dizziness,
diarrhea, and constipation.

Some studies report the occurrence of paralysis during
sleep. For example, in therapy with Lemborexant 5 and
10 mg, mild sleep paralysis has been reported. However,
there were no reports of deaths in this study,'’ while
another study of Lemborexant reported episodes of poten-
tial cataplexy lasting. 3 to 4 minutes after 14 hours of
dosing and reported seizures after the second dose.’®
Sleep paralysis also occurred in a study of Seltorexant
receiving a dose of 40 mg at night, experiencing paralysis
for 104 minutes.’

Studies on almorexant have reported brief episodes of
hallucinations after the first 100 mg dose. Other side
effects of almorexant have also been reported related to
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Table | Study Characteristics for Trials Comparing Anti-Insomnia Drug

Reference Sample Mean Age Gender (%) Clinical Conditions Group Drug Dose (mg) Duration Efficacy
Size (Years) (Day)
(Person)
Rosenberg 1006 63 (55-88) Female (86.4%) Insomnia DORA Lemborexant 510 30 Reduces LPS, WASO
(2019)"7 and increases TST
Castro (2020)'® 67 48 (20-64) Female (79%) Insomnia Z drug Zolpidem- Sublingual 5 92 Increases TST
Krystal (2011)% 221 44 (18-64) Female (73%) Chronic Insomnia TCA Doxepin 3;6 35 Reduces LPS, WASO
and increases SE,
TST
Pinto (20I6)42 199 48 (20-64) Female (76%) Insomnia Z-drug Zopiclone 75 30 Reduces LPS, WASO
and increases SE,
TST
Sharma (2019)*? 52 54 (18-70) Male (86%) Insomnia and Cirrhosis Z-drug Zolpidem 5 30 Improves TST and SE
Connor (2016)"! 324 47 (18-65) Female (62%) Primary Insomnia DORA Filorexant 2.5;5;10;20 30 Reduces LPS, WASO
and increases SE,
TST
Roth (2012)*® 115 48 (27-77) Female (86.6%) Sleep disturbance Anticonvulsants Pregabalin 300-450 30 Reduces WASO and
Fibromyalgia increases TST
Rosenberg 237 41 (18-82) Female (52.3%) Insomnia, Sleep Apnea | Anticonvulsant Gabapentin 250 28 Increase TST and
(2014)% decrease WASO
Sun (2013)% 19 30 (18-45) Male (100%) No sleep disturbance DORA Suvorexant 10; 50; 100 90 Reduced LPS,
WASO and
increased SE
Scheer (2012)* 16 56 (45-64) Female (60%) Hypertension Melatonin Melatonin 2.5 21 Improved TST, SE
(receiving beta and decreased LS
blockers) Insomnia
Brooks (2019)'° 20 43 (18-64) Female (60%) Insomnia DORA Seltorexant 10; 20; 40 7 Reduced LPS,
improves TST and SE
Dauvilliers 360 44.7 (18-64) Female (64%) Insomnia DORA Daridorexant 5; 10; 25; 50 30 Reduced WASO
(2020)%°
Kohsaka (2011)'? 65 42 (20-65) Male (63%) Chronic Insomnia Melatonin Ramelteon 4; 8; 10; 32 12 Reduced LPS
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Herring (2017)'* 839 70 (65-74) Female (65%) Insomnia DORA Suvorexant 15;30 90 Reduced LPS and
WASO
May (2015)*' 419 43 (18-65) Female (69%) Non-elderly Insomnia TCA Esmirtazapine 3.0; 45 42 Reduced LPS,
WASO and
increased SE, TST
Murphy (2017)%® 291 49 (19-80) Female (63%) Insomnia DORA Lemborexant I;2.5; 510; 15 Reduced LPS.
15; 25 WASO, improved SE
Uchimura (2012)8 72 39 (21-64) Male (59.7%) Insomnia Z-Drug Eszopiclone 152;3 14 Increase TST and SE
Black (2017)'® 709 45 (18-64) Female (61.7%) Chronic Insomnia DORA Almorexant 100; 200 16 Decreased LPS,
WASO, and
increased TST
Horoszok (20I4)33 35 (2040) Male (100%) Healthy Z-Drug Lorediplon I; 510 7 Decreased WASO,
increased TST and SE
Roehrs (2012)3' 33 52 (32-65) Female (52.9) Primary Insomnia Z-Drug Zolpidem 10 12 months Increases TST,
decreased LPS and
WASO
Dahl (2019)"3 39 42 (25-64) Male (69%) Healthy Transient BZD SMI 50;5; 0.5 14 Increase TST,
Insomnia (Diphenhydramine, decrease WASO
Zolpidem, Lorazepam)
Boer (2018)° 28 45 (18-65) Female (67%) Insomnia DORA Seltorexant 40 5 Increases TST,
reduced LPS and
WASO
Strambi (2017)"* 24 41 (18-64) Male (58%) Insomnia BZD Low Dose Triazolam 0.0625;0.125; 14 Increases TST, SE
0.25 and decreases
WASO
Zammit (2020)° 58 69 (65-85) Female (67%) Insomnia DORA Daridorexant 5;10; 20; 50 7 Reduced LS, WASO

Abbreviations: BZD, benzodiazepine; DORA, dual orexin receptor antagonist; LPS, latency to persistent sleep; SE, sleep efficiency; TCA, tricyclic antidepressant; TST, total sleep time; WASO, wake ater sleep onset; Z-drug,

nonbenzodiazepine.
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Table 2 Efficacy of Changes in Sleep Parameters from Baseline

Class Drug Reference Initial Testing (Short Term Testing < 2 Weeks) Final Testing (Long Term Testing > 2 Weeks)
LPS (min) SE (%) WASO (min) | TST (min) | LPS (min) | SE (%) | WASO (min) TST (min)
Anticonvulsant Gabapentin Rosenberg (20I9)I7 —224 - —42.1 63.7 —-18.0 - —-35.5 514
Pregabalin Roth (2012)* - - - 272 16.0 -56.3 76.4
BZD SMI Dahl (2019)"3 -18.9 - -106.4 126.7 - - - -
Triazolam 0.0625 mg Strambi (2017)"* -1.4 13.3 -54.8 754 - - -
Triazolam 0.125 mg 438 12.7 -55.4 82.9 - - -
Triazolam 0.25 mg 1.4 1.8 -57.1 68.5 - - -
DORA Almorexant 100 mg Black (2017)'® 286 - -32.1 26.0 —28.0 - -30.8 19.3
Almorexant 200 mg —29.1 - —45.9 37.0 -33.3 - —40.5 27.0
Seltorexant Boer (2018)° -29.9 7.9 -11.3 37.9 - - - -
Seltorexant 10 mg Brooks (2019)'° —45.3 6.1 - 29.0 - - - -
Seltorexant 20 mg -70.7 9.9 - 46.5 - - - -
Seltorexant 40 mg —60.1 10.3 - 49.2 - - - -
Filorexant 10 mg Connor (2016)"" -40.3 19.9 -60.4 53.1 -389 18.3 -532 456
Filorexant 2.5 mg -335 18.3 -57.3 40.4 =311 16.5 —49.9 234
Filorexant 20 mg —44.0 25.0 =79.1 64.2 —40.3 23.1 -72.9 422
Filorexant 5 mg —40.9 20.3 -57.7 48.1 —41.7 19.0 -52.5 19.9
Daridorexant 10 mg | Dauvilliers (2020)% -320 - -323 62.4 -38.7 - -42.8 77.4
Daridorexant 25 -342 - -37.7 69.7 -379 - -389 75.1
Daridorexant 5 mg -25.9 - -284 52.7 -20.2 - -375 53.9
Daridorexant 50 mg -372 - —47.1 81.4 -35.8 - —48.0 81.6
Suvorexant 15 mg Herring (2017)'® -10.0 - -39.3 - -5.0 - -26.9 -
Suvorexant 30 mg -17.5 - —49.4 - -6.7 - -31.6 -
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Lemborexant | mg Murphy (2017)%® -27.0 18.7 —52.1 - —28.7 14.4 -32.5 -
Lemborexant 10 mg =211 22.3 —60.8 - -11.8 21.9 -52.9 -
Lemborexant |5 mg -20.9 24.2 —-70.4 - —20.6 22.0 -59.0 -
Lemborexant 2.5 mg -20.3 18.6 —43.3 - —-18.8 18.0 —40.5 -
Lemborexant 25 mg —14.1 24.3 —66.9 - —-13.5 23.0 -59.7 -
Lemborexant 5 mg -22.7 19.9 -523 - -51.9 19.9 —48.8 -
Lemborexant 10 mg Rosenberg (2014)% -19.5 16.5 -59.6 -21.5 -21.5 14.1 —46.4 -
Lemborexant 5mg -16.6 13.6 -50.0 -195 -19.5 12.9 —43.9 -
Suvorexant 10 mg Sun (2013)% - - - - -1.9 1.5 -3.0 7.6
Suvorexant 100 mg - - - - -12.5 42 7.1 20.8
Suvorexant 50 mg - - - - -11.2 35 —6.8 18.3
Daridorexant 10 mg Zammit (2020)30 —44.6 - -324 74.0 - - - -
Daridorexant 25 mg —44.8 - —44.2 87.5 - - - -
Daridorexant 5 mg =379 - —18.4 53.9 - - - -
Daridorexant 50 mg —44.9 - —61.1 104.9 - - - -
Melatonin Ramelteon 16 mg Kohsaka (2011)'2 -336 8.4 -5.0 405 - = - -
Ramelteon 32 mg -374 7.6 1.8 36.7 - - - -
Ramelteon 4 mg -32.8 85 -8.6 412 - - - -
Ramelteon 8 mg -39.7 88 -3.5 428 - - - -
Melatonin Scheer (2012)*° - - - - - 7.6 - 37.0
TCA Doxepin 3 mg Krystal (2011)*° -9.2 9.2 264 35.0 -74 6.0 -20.6 27.7
Doxepin 6 mg -12.0 10.1 —28.7 40.2 —-14.6 8.0 —243 39.2
Esmirtazapine 3 mg May (2015)*! -38.0 - -55.8 789 -35.5 - 493 -
(Continued)
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Table 2 (Continued).

Class Drug Reference Initial Testing (Short Term Testing < 2 Weeks) Final Testing (Long Term Testing > 2 Weeks)
LPS (min) SE (%) WASO (min) | TST (min) | LPS (min) | SE (%) | WASO (min) TST (min)
Z drug Zolpidem (Sublingual) Castro (2020)'¢ -10.0 3.0 -43.0 - - - -
Lorediplon | mg Horoszok (2014)* -12 25 -13.4 12.2 - - -
Lorediplon 10 mg -2.0 15.4 -78.0 73.8 - - -
Lorediplon 5 mg -5.2 10.8 -522 51.7 - - -
Zopiclone Pinto (2016)* - - - - -74 6.0 -20.6 27.7
Zolpidem 10 mg Roehrs (2012)%' - - - - -232 -23.7 342
Zolpidem 5 mg Sharma (2019)*? - - - - -14.6 8.0 243 39.2
Eszopiclone | mg Uchimura (2012)8 —49.9 5.0 —33.8 788 - - - -
Eszopiclone 2 mg —53.4 8.0 —385 93.0 - - - -
Eszopiclone 3 mg —61.5 82 -37.5 93.9 - - - -

Abbreviations: BZD, benzodiazepine; DORA, dual orexin receptor antagonist; LPS, latency to persistent sleep; PSG, polysomnography; SE, sleep efficiency; TCA, tricyclic antidepressant; TST, total sleep time; WASO, wake after sleep

onset; Z-drug, nonbenzodiazepine.
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Figure 2 Continue.

orthostatic hypotension with Seltorexant, but these events
were more common in the comparison drug group.'® All
studies indicated that the drug tested was well tolerated.

Drug—Drug Interaction

COVID-19 drugs included in the analysis are drugs com-
monly used in therapy. Among them, Remdesivir,
Chloroquine, Hydroxychloroquine, Ivermectin, Lopinavir,

Ritonavir, Azithromycin, Dexamethasone, Tocilizumab,
Bamianvimab, Casirivimab, Colchicine, and Fluvoxamine.

The analysis shows that there are minor to high-risk
interactions between anti-insomnia drugs and COVID-19
drugs. 37 interactions were obtained, with 14 being major,
21 moderate, and two minors. Fluvoxamine showed the
most interactions with anti-insomnia drugs, 5 of which
were high-risk.
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Figure 2 Comparison of Mean Changes in Polysomnography Parameters. Change of (A) LPS (B) TST (C) WASO (D) SE parameters.
Abbreviations: LPS, latency to persistent sleep; SE, sleep efficiency; TST, total sleep time; WASO, wake after sleep onset.

The high-risk interactions that occur are generally
associated with increased levels of anti-insomnia drugs in
the blood, thereby increasing the risk of drug side effects.
The mechanism of action of the drug is equally potent
inhibition of CYP450 3A4 so that when given concur-
rently, it will increase the half-life of the drug. One of
these interacting drugs is eszopiclone and ritonavir, which
will increase the half-life, peak plasma concentrations, and

exposure to Eszopiclone. The increased levels will cause
This
increase in plasma drug concentration also occurs in

. . . 1
an increased risk of psychomotor disorders."

Ramelteon which, when used with fluvoxamine, will
increase CYP450 1A2 levels.”® Lemborexant given with
fluvoxamine or antivirals such as Ritonavir and Lopinavir
will increase blood levels of Lemborexant. It also

increases the risk of developing neurological disorders
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Table 3 Drug-Drug Interaction

Interaction Remdesivir | Chloroquine | Hydroxychloroquine | Ivermectin Lopinavir/ Azithromycin | Dexamethasone | Tocilizumab | Bamianivimab | Casirivimab | Colchicine | Fluvoxamine
Ritonavir
Triazolam X A B
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oo || || 0 1 | | | ] e
e || 0 | e | | 4 1 | ) ] ] .

e ) | x| o« ) ] e | e e || ] ] x|
optn | || ] o« | 4 1 | ) ] ] .

Notes: A: Minor — Significantly minimal interaction. Alternative considerations are needed to avoid interactions. B: Moderate — Interaction is quite significant, Trying to avoid combination interactions. Used in special conditions. X: Major
(High Risk)- The interactions are clinically significant. Avoid combination.

Abbreviations: BZD, benzodiazepine; DORA, dual orexin receptor antagonist; LPS, latency to persistent sleep; PSG, polysomnography; SE, sleep efficiency; TCA, tricyclic antidepressant; TST, total sleep time; WASO, wake after sleep
onset; Z-drug, nonbenzodiazepine.
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such as depression, sleep paralysis, hallucinations, com-
plex sleep behaviors, and headaches. Therefore, elevated
levels of these drugs should be of concern when prescrib-
ing them concurrently.”!

P-glycoprotein inhibitors given concurrently with col-
chicine will increase the concentration of colchicine.
Suvorexant will interact with colchicine which increases
the colchicine level with a mechanism of reducing colchi-
cine excretion due to the inhibition of the P-glycoprotein
transporter in the gastrointestinal tract and excretory tract.
Increased risk of neuromyopathy, rhabdomyolysis, hepato-
toxicity. In COVID-19 patients, of course, this will be very
dangerous and will further aggravate the symptoms.**

Doxepin is a QT-prolonging agent that also interacts
with other drugs in the same group. The use of doxepin
with other QT-prolonging drugs could initiate additive
effects and the risk of ventricular arrhythmias such as
torsade de pointes. This interaction is certainly a risk if
used for COVID-19 patients treated with hydroxychloro-
quine/chloroquine showing a much higher rate of QT
prolongation.*?

The interaction between anticonvulsants and SSRIs
such as fluvoxamine will increase the risk of hyponatremia
in the body caused by inappropriate hormone secretion. So
the use of these two drugs should be avoided if they are
used together.®* Interactions between drugs have been
included in Table 3.

Discussion
Insomnia is a disorder characterized by difficulty initiating
or maintaining sleep for three or more nights per week for
three months.>> During this pandemic, there has been an
increase in the number of insomnias occurring. Changes in
sleep parameters during this pandemic were shown by the
value of sleep onset latency which increased to 30.1 min-
utes, decreased sleep efficiency to 85.7%, and total sleep
time to 7.2 hours.’

Cognitive Behavioral therapy is the first line that
can be chosen for this insomnia. However, pharmaco-
logical treatment is still preferred and used because, in
some cases, cognitive behavioral therapy is not very
effective and difficult to access.”® Moreover, during the
COVID-19 pandemic, the use of sleeping pills has also
increased, both prescription and over-the-counter, com-
pared to before the pandemic.” BZDs are the most
common class for treating insomnia. Other groups
with  different

mechanisms are Z drugs or

nonbenzodiazepines, ORAs, melatonin

TCAs, and anticonvulsants.

agonists,

The use of anti-insomnia drugs in COVID-19 patients
must pay attention to the severity of the symptoms dis-
played. Covid 19 shows some mild to severe symptoms
related to severe respiratory distress. Age and comorbid
diseases such as heart disease, diabetes, respiratory disor-
ders need to be considered in the selection of insomnia
therapy.

Overall, the efficacy of anti-insomnia in each study
was to increase the polysomnographic parameters of TST
and SE and decrease WASO and LPS values. Dosage
determines the efficacy of each drug. In most of the
drugs analyzed, the higher the dose, the higher the drug
efficacy or dose-dependent.

The ORAs are the most widely reviewed study in this
article. Orexin is a receptor that regulates the sleep arousal
cycle that increases awareness. Suvorexant is a drug that
blocks orexin receptors. This drug shows efficacy at doses
of 15 and 30 mg, which can be used in elderly patients.
However, side effects such as drowsiness and headaches in
the moderate category after administration of this drug
need to be considered in its use.'>?’

The Lemborexant study revealed an increase in PSG-
on sleep onset and sleep maintenance. There was
a decrease in sleep onset by 20 minutes and an increase
in sleep time by 60 minutes, but it had no significant effect
on sleep efficiency. The advantage of this drug is that long-
term administration does not reduce the effects of the
drug."”

Compared with its comparison drug, Lemborexant
showed effective results in the first and last week of
testing. Lemborexant also shows the minimal effect on
the residual sleepiness felt in the morning. Despite cata-
plexy lasting 3 to 4 minutes, Lemborexant is well tolerated
and indicates an acceptable safety profile.*®

Treatment with Filorexant has conveyed an increase in
sleep efficiency and WASO (Figure 2). The efficacy of this
drug can be long-term. The effective doses for Filorexant
were 10 and 20 mg in increasing sleep onset as measured
by LPS. However, the use of high doses is associated with
an increase in the side effects of this drug."’

Almorexant showed good efficacy, but it was lower
than Filorexant and Seltorexant. The study of almorexant
showed no disturbance in body performance the next day,
rebound insomnia, or the effect of stopping the drug was
also not seen, so the use of this drug is more acceptable,
especially in adults and the elderly.'®
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The Seltorexant study showed no residual effect the
following day, which may be related to the rapid clearance
of Seltorexant. However, this rapid clearance resulted in
a much shorter duration of action of the drug, and the
efficacy of the drug in maintaining sleep was also limited.
The incidence of side effects of Seltorexant was higher
than that of placebo but overall was mild-moderate.
that
immediately.” This drug can also reduce the incidence of

Sleep paralysis occurs can be controlled
hyperarousal, theoretically related to blocking Orexin
receptors in the hypothalamus, thereby inhibiting hypotha-
lamic processes. '’

Daridorexant is a new ORA. Daridorexant has the
efficacy to increase TST, reduce WASO and LPS.
However, compared to other orexin antagonists such as
Filorexant and Seltorexant, this drug manifests a lower
efficacy. Improved sleep maintenance was demonstrated
at doses of 10 and 50 mg of Daridorexant. The drug is well
tolerated in the dose range studied. Incidences such as
narcolepsy associated with orexin deficiency are relatively
low, 29:30

A typical drug commonly used to treat sleep disorders
and used as a comparison in each study is Zolpidem,
a Z-drug. Zolpidem in a 12-month study and discontinua-
tion of the drug showed no rebound insomnia, and clini-
cally significant symptoms occurred after discontinuation
of the drug.*' The use of Zolpidem in cirrhotic patients is
also likely to be safe, a study conducted on liver cirrhosis
patients with insomnia for four weeks 5 mg zolpidem daily
in CTP class A or B cirrhotic patients significant improve-
ment in TST and sleep efficiency and improvement of
polysomnographic parameters of sleep initiation and main-
tenance without significant changes in sleep architecture.*

Sublingual Zolpidem has overall efficacy comparable
to that of oral Zolpidem. The efficacy in terms of decreas-
ing sleep onset and improving the sleep of both oral and
sublingual Zolpidem was not higher than that of the other
drugs. However, the sublingually formulated Zolpidem has
the ability for faster absorption and distribution, thus
achieving higher concentrations and inducing sleep more
quickly.'® Lorediplon 10 mg progressively reduces WASO
during the first three-quarters of the night. Lorediplon
showed a dose-dependent increase in sleep, whereas
Zolpidem showed a more sustained WASO effect. No
next-day hangover effects were observed. This sleep effect
is also consistent with the pharmacokinetic profile of

lorediplon.*?

The addition of total sleep time for 2 hours was
obtained in the combination of SM-1 drugs. This increased
sleep duration is mediated by the strong effect on sleep
maintenance of the combined use of Zolpidem and lora-
zepam, which acts on sleep receptors, and diphenhydra-
mine, which acts on the wake side. The combination of
drugs also has no effect the next day, and the side effects
are still acceptable.'®

The use of benzodiazepine drugs in patients with
COVID-19 must be considered. In patients with severe
conditions and comorbid or elderly patients should be
avoided. This is associated with an increased risk of severe
respiratory distress. The risk may be higher for highly
sedating agents, especially at higher doses.**

Anticonvulsants that also can increase sleep onset and
maintenance are gabapentin and pregabalin. Gabapentin
resulted in a greater perceived PSG after 5 hours of use
on Day 1 and Day 28 with no reduction the following day
and greater sleep duration during home use. In addition,
pregabalin tested in Fibromyalgia patients showed an
increase in sleep duration. Fibromyalgia patients who
were characterized by increased pain, sleep disturbances,
and daytime sleepiness showed improvement in sleep also
reported a decrease after pregabalin therapy.>>~® COVID-
19 patients who also have fibromyalgia have an increased
likelihood of pain severity. The use of antidepressants or
anticonvulsants is preferable to using steroids associated
with immunity.*”

In hypertensive patients treated with beta-blockers, 3-
week nightly melatonin supplementation significantly
improved sleep quality, with no apparent tolerance and
no return of sleep disturbances during discontinuation of
melatonin supplementation (in fact, a positive carryover
effect was demonstrated). Melatonin supplementation for
three weeks significantly increased total sleep time,
improved sleep efficiency, and decreased sleep onset
latency as assessed by polysomnography.

The use of melatonin in COVID-19 patients is recom-
mended to be used as adjuvant therapy. In addition to having
the effect of increasing sleep parameters. Melatonin has anti-
inflammatory and immunomodulatory effects.*®

There is no effect on the long-term use of melatonin;
the side effects increase with increasing the dose.’
Another drug in the melatonin group is Ramelteon. The
effect of Ramelteon in reducing sleep latency lasted up to
6 months, but the effect was less potent in total sleep time.
These drugs promote sleep initiation without affecting
other sleep parameters, possibly due to their circadian
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shift effects. As for the side effects of Ramelteon as
a whole, there is nothing serious and related to therapy.'?

Doxepin and Esmirtazapine are TCA drugs that are used
to treat insomnia. Studies show that DXP 3 mg and 6 mg
improve sleep maintenance, including in the last hours of the
night, in adults with no residual effects the following day.
Meanwhile, Esmirtazapine at doses of 3.0 and 4.5 mg was
associated with consistent and sustained improvements in
sleep in adults with primary insomnia. The effect of
Esmirtazapine on sleep maintenance was also demonstrated
by a significant reduction compared to placebo in WASO as
measured by PSG. Esmirtazapine is associated with minimal
residual daytime effects. However, there are reports of
weight gain in this Esmirtazapine study.***!

Zopiclone and Eszopiclone are cyclopyrrolone drugs
whose mechanism of action differs from Zolpidem by acting
on the al and a2 subunits of the GABA-A receptor. This drug
has shown efficacy in treating early chronic insomnia or sleep
maintenance and is well tolerated by the elderly. Eszopiclone
is well tolerated at 1-3 mg doses, with the most commonly
observed side effect being mild dysgeusia. The effects of
eszopiclone 2 mg and 3 mg are comparable to the effects of
Zolpidem 10 mg. Eszopiclone is an efficacious and generally
well-tolerated treatment for sleep onset and sleep maintenance
in the non-elderly patient population.*** The side effects of
each drug are generally mild. Dizziness and excessive drowsi-
ness become effects that often appear, and some are moderate.
Drug interactions which are generally in the form of increasing
drug levels in the body, must be a concern when prescribing or
giving this drug to COVID-19 patients.

The use of anti-insomnia drugs in COVID-19 patients
should be monitored thoroughly. The absence of research
on the efficacy and safety of anti-insomnia drugs directly
in COVID-19 patients is the limitation of this article.
However, from the various clinical studies reviewed in
this article, it can be considered the choice of therapy
based on the results of existing studies regarding the
efficacy and safety of each anti-insomnia drug.

Conclusion

The efficacy obtained from the use of anti-insomnia drugs, in
general, is an increase in TST, SE, and a decrease in WASO
and LPS based on testing using polysomnography. Orexin
receptor antagonist drugs have good efficacy in increasing
WASO, LPS, and SE with an acceptable safety profile.
Meanwhile, the combination of Zolpidem, Lorazepam, and
Diphenhydramine improved TST parameters better than
other drugs. Melatonin can be chosen as an adjunct therapy

in COVID-19 patients besides improving sleep parameters, it
can be used for anti-inflammatory and immunomodulatory
properties. Side effects such as drowsiness and dizziness
were among the most commonly reported effects. Caution
and monitoring are needed if anti- insomnia drugs are used
together with COVID-19 drugs because there are several
high-risk and dangerous interactions.
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