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# # 6370074830 : MAJOR MEDICINE
KEYWORD: Obstructive sleep apnea, Armodafinil, Residual Excessive daytime sleepiness, Suboptimal
usage, continuous positive airway pressure, CPAP, OSA
Jinjuta Ngeyvijit : Efficacy of Armodafinil in Moderate to Severe Obstructive Sleep Apnea Patients
with Residual Excessive Daytime Sleepinesss after Suboptimal Usage of Continuous Positive Airway
Pressure Treatment: A Prospective Cohort Study. Advisor: Assoc. Prof. NARICHA CHIRAKALWASAN,
M.D. Co-advisor: Assoc. Prof. TAYARD DESUDCHIT, M.D.

Background: Large number of obstructive sleep apnea (OSA) patients treated with continuous
positive airway pressure (CPAP) still experienced excessive daytime sleepiness (EDS) which affect quality of life.
Armodafinil, wakefulness promoting agent, is approved for treating EDS in OSA patients who still experience
EDS after adequately treated with CPAP. To date, there are no studies that investigated effectiveness of early
administration of Armodafinil in OSA patient treated with suboptimal CPAP usage and still experience EDS.

Method: A 12-week prospective cohort study on 30 OSA patients with suboptimal CPAP usage who
still experience EDS and naive to armodafinil was conducted. Participants received 150 mg of Armodafinil per
day and continued using CPAP while on treatment. Efficacy measurements included Epworth Sleepiness Scale
(ESS), Clinical Global Impression (CGI), Osler error index, Pittsburg Sleep Quality Index (PSQI), and adverse

events from treatment.

Results: 17 patients from 30 patients were analyzed for preliminary results after Armodafinil
therapy in 12 weeks. ESS is significantly decreased from 13+2.72 points at baseline therapy to 5.00+3.50 points
(p value <0.001). CGI rated by investigator was significantly decreased from 3.73+0.70 to 1.57+0.51 (p value <
0.001) and CGlI rated by patients was significantly decreased from 3.35+0.63 to 1.78+0.69 (p value < 0.001).
PSQI was also significantly decreased from 9.67+3.99 to 5.35+3.49 (p value < 0.001). No serious side effects

were observed and all of side effects are self-limited and subsided within 1 week after therapy initiation.

Conclusion: In moderate to severe OSA patients with residual excessive daytime sleepiness after
suboptimal usage of CPAP treatment, Armodafinil administered at 12 weeks period is generally well tolerated
and have very small side effects that is self-limited. Armodafinil significantly improved daytime sleepiness

indicated by reduction in ESS and CGl score, also significantly improved quality of sleep by decreased PSQI

score.
Field of Study: Medicine Student's Signature .......ccooevereeecineene
Academic Year: 2021 Advisor's Signature .........cccecveeieeenne

Co-advisor's Signature .........ccccoeveeene.
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AOUnan (PRIMARY RESEARCH QUESTION)

- 81 Armodafinil 4u1n 150 mg/day %aean Epworth sleepiness scale loag1il
HodAynsananiell?

ANU589 (SECONDARY RESEARCH QUESTION)

- 1 Armodafinil 1WA 150 me/day Hesiinanusiudelunisldieiessneinie
wsadunviesaledldegndiveddayneadavioli?

- 87 Armodafinil 9u1a 150 mg/day ¥eanaA Osler error index 91NN1TNAADU
The Oxford Sleep Resistance Test (OSLER) lsioeinsditodAgynisatnnsela?

- &1 Armodafinil v 150 me/day 4awan Clinical global impression (CGI)L#
pgalidudRymsaiavaell

- 87 Armodafinil 9u1a 150 me/day ¥IwanazLuY Pittsburgh sleep quality

o w a
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AT HUIUIY

3.1 3UUUUNT5Y (Research design)
WYun153deuuu Clinical intervention, experimental prospective cohort study

A a a ara ! Y U
\efnwUszavianveseonslumildalunguiUlisngveamelavaenauainnisen

[%
[y

fu (Obstructive Sleep Apnea) #ifinsldin3osdnornaussiuuinvinsaiiesesndlyl
WNgELLardsiln1IzdNuauINARaUNR luLIa NaTTY
Userns
Ussrnsnguitlmang (Target population)
mjmﬁﬂaEJmawq@m&iwmwé’umﬂmiqmﬁgu (Obstructive Sleep Apnea) 7ifinns
THnsassnanniauswuunsisdeidiesesislivzauuazsiinmsdsusuuniauni

Tunainanaiu

Usgrnsilglunsing (Study population)
mjmﬁﬂaEJmawqmmai%mwé’umﬂmsqﬂﬁgu (Obstructive Sleep Apnea) 7ifinns
THadesdnemeaussuuinefindeidosedslimnzauuazdafinnediaueunninuns
Tunananstu fdhzumssnwderdes a gudenufudadumiuiaunfannisusy

AU 15aneUIaIaINIalanINInlng

inauailunisamaeng et finy) (Inclusion criteria)

[ [y

W98 IENINe 18-65 U

o

B

PR amawqmmﬂwmwé’umﬂmiqmﬁguizﬁumuﬂamﬁqmﬂ ANULAUINVD
American Academy of Sleep Medicine (AASM)

3, ;E‘L'J'J&Jﬁﬁmwdfmuaumﬂﬁmﬂﬂﬁiunmﬂmﬁu NANTUNAIAZULUL
LUUMAdeUSERUATISTeIEURSA (ESS) 1nnndt 10 Azuuuiuly

4. WWsunmsnwideniesdnenniaussuuinderiesesnediussansan lne
Uszifiuanne apnea-hypopnea index (AHI) < 10 uaglsifinisusuasusn

WSIRUUINTLY TUT99819088 1 HDUNBUINTINIUIVY
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Aiinnnuidedeanansldesedneniaussivuindeiionioumnza
A

8 2- <4 TIUWBAY 31NNTSUTLTUNAINISITINUSWNIUA LU 9Dy 4

A 1

LADUNDULYITININUIVEY

WISINAYefalilresuUsENUENDIS U AdaN N oY

o
e

inavsilunisAnidengigeananfing) (Exclusion criteria)

1. Jihsuddglasunsidedelsaviennenamsueunduauuenmiloninnnig

neAelAVUENEUIINNITOANY

W13idelinguain1sninisunndngsussasedsliansaniunueinisle

N
e

MIBANURAUNANITINNEATUMIUNNTAATN  NT2ANE NTTUIUNSIIMIULTAY
9987 LAZAAAYIDBNAINT NG KBV ALNADINITIINUBULINRAUNG
3. gildannsanivauanudulaiinld (Audy > 180/110 Tadwnsusen) vise

as1anueaulndilanaUng

4. fidmnuiaunfmiensuaiyielsamednsysusunse

5. fiihAdazgnAneenmniuussnueivinulflunusudounsids laud
modafinil, melatonin, sodium oxybate, lithium, St. John’s wort,
methylphenidate, amphetamines, pemoline, antipsychotic agents,
benzodiazepines, zolpidem, monoamine oxidase inhibitors,
anticoagulants, anticonvulsants, and barbiturates ‘m‘%aﬁﬂ’lﬂ“i’fmﬁﬁﬂ’ﬁ%@u’m
Tneasslisaanislususosmmdlugag 7 Suseifosiunawdsinemuis

6. QQ‘I%JUU%VHULL@aﬂ’EJSE]a( YUFNRA NIDYIAAIYLASA

7. rzf%’uﬂizmumLw%ﬁuﬂizmmmmﬂmﬂﬂa IneszAuALWBUNINAIT 600 Hadnsu

[y

A ! 1% -
ADIU UIDNLINUINAIT 8 NINDIY

1
a o (3

8. wiwsnssAvIeillenaniassavielderauiiliainauasaiiusosn

o

vala

9. HniUsEiRvisonTIInulsAvaenfenilaviagunse sudaseinuanadnidiile

e

podgglaRaUnd  aulalunsasiniusyiRennisvedlsrauimlalunsasn

AIlASUaINITAL

3.2 mMsliAfienuaaluanteluauide (Operational definition)
- ghenmenganelavagnauanniseaniu(Obstructive sleep apnea) : Ui

fusgifuasanudsadilanulsanmaiumelavaenduainmsaanu waglasu
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n1snsI98udulng Polysomnography wuandfuinauginisitiagases AASM
(American Academy of Sleep Medicine)

- gUhenmgngamelavaenduannnseanuszauUiuna1afiain (Moderate to
severe obstructive sleep apnea) : §Ugn1zngamelavanauanNnisaniu
7iA1 Apnea-hypopnea index (AHI) 99115911 Polysomnography > 15

Y] Y a Y Y] a 1A A v A a
- MISAYIAILIATISRDINIALTIRULINTTadeLloIndIa s ldATe LAY
= ¥ d' % [ J d' U d‘ o P
winngay : dnsltie3eseneniALsIiuUINAeLlosazaUNYinliaT AHI < 10
wagldraiios 2-3.9 Tilussiepiu vean1sldiaTes Mnvayadeunaslu 4 dUam
NPULTITILNIUINY
- e1msdnueuRaUNAluaINa19TY (Excessive daytime sleepiness) : HUaei

A1 Epworth Sleepiness Scale > 10 AzLuY

3.3 NSANUIVUINAIBENY
£199997N971U398 7 Tolerability and Efficacy of Armodafinil in Naive
Patients with Excessive Sleepiness Associated with Obstructive Sleep Apnea,
Shift Work Disorder, or Narcolepsy: A 12-Month, Open- Label, Flexible-Dose
Study with an Extension Period “
— [(Zl—s/z + Zl—u/z)cdlz
A
o l(o.842 ¥ 1.96)3.8]2

2
n = 2834

Estimate 10% loss, total population = 30

3.4 N15ALEUNI5IY
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Y
v L !

I TideSunsusaumi FUFUSUTDUBNATHAAIANUTULBUTNTIUIATINITINE

WATuarlesus1anslumAidasuin 150 Jaansusetu (1 wWe) Yudauinddann
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N

[

3 EJLLazQL{J’ﬁ"smm"‘ﬁaamfnuLﬁumqﬁ’udwasﬁ’mﬁmﬁﬁ@%mﬁmmﬂmmﬁmﬁ\lﬁa Tavin

=2

A v A Y | a a aa 1 o
mifd‘UﬂumLW;EJ‘lﬂmLLaaluWUﬂﬂL%GlauuaﬂmuamﬂmmﬁuquaLLﬁzlﬂJﬁﬂiﬂiﬂiU‘UiWW

gsellleslndn Feinisvgasulsemuen

Figure 4 N3 LluLI8

AUwnzvgamelavaenduannsganuseAuliung1e nsavaeunslfiaseaussiuuInseliea CPAP YIS 4

f9ann MA1SUNSSEN 8l PATNLSANISUBUNAY TN, &Umst nundinsigiASeafaumsny

PaenIal annmning (AHI < 10 uagldroilios 2-3.9 Hlussiofn )

Lﬁu*ﬁ'ayjaﬁug’mﬂis‘mﬂi, EKG 12 leads Viuwuunageu Epworth sleepiness scale laagiuu

viudeya ESS, CGl, PSQI, nanlunsldin3es CPAP > 10 AZLUY

Vuuunageu OSLER wazisuliiiuteyalosdiu ( Excessive daytime sleepiness )

Anmudeya ESS, CGILPSQI nanlunsldia3es CPAP

waalgsuend 4,8,12 &Uansk

Armodafinil 150 mg/day Amuuuunegey OSLER naalgsuend 12 duav

LazII89IUN19LAA Adverse events

¥

Manuscript and publication ‘ AR UaNaN19EnR
U
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3.5 mﬁmmzﬁ‘ﬁ'a;&a (Data analysis and statistics)

- Demographic data and baseline characteristics — Descriptive statistics

Primary outcome:

O

Useluwanisiudgulkuasued ESS — Pair t-test

Secondary outcomes:

O
O

UsziflunanisiUasunlasues OSLER error index — Pair t-test
Uszifiunanisiasunlasues CGH — Pair t-test
Uszidfiunanisiasundasasmusiuilolunisldindssdnoiniase
gnNALsITUUINTIAReLiies — Pair t-test
‘UizLﬁumamiL‘U?ﬂ'&muﬂmﬂmmwmiuaummwuaa‘umu Pittsburgh
sleep quality index — Pair t-test

FIPUNATILABIINAS IS UBID5lumTiTa — Descriptive statistics
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UNN 4

a J
Nﬁﬂ"li’z)!ﬂﬁ]%ﬁ"iljﬂﬁﬁ

Y Q'J v &’ Yy Y 1 a U
4.1 sumgam"liluazanymzwugmmmqmnmw

AnsaTeianen 17 Audinnguusznsaevang 30 Ay wWhsuideuasladeys

a

Usgdninmmsiulsemueiasun 12 dlawi  dwniessviveyauseavzamilesiu
NudEnsliunmsreuaznatoyauszdnsnmnsiulsemumimuedadinisinudeya
sotledluvuyil

TenudeyaUszrnsuardeyaiiuguUszrnsilewy @1 Table 1 wuliAlade

v A Y Y a 1A v v A Y ' o
namsldiaTesdnenaussiuuinilinsieiiles  (ndeyanisliineawniu) egn  3.14
Flue  ANRAEIUEIUATLULLUUADUNUTEAUANNINUOUAUASADEN 132272 Az
Clinical Global Impression (CGI) 881 3.35+0.63 A¥LUULUUUTHIUAMAINNITUBUNEY

yosfindil$n (PSQI) il 9.6743.99

Table 1 YoyauszynsuazdoyaiiugiuuseunsiUawiy

21g, U 44.23
Andeauuannsgu 12.96
¥79A21) 29 - 63

WA, 518 (%)

Y 10 (58.82%)
/BIN 7(41.18%)
futiulanie, Alansu/iuns? 27.91
Andeauunnsgu 3.69
manadenisldiasassnaIniaussiuuIn, 92lug 3.14
Adeauunnsgu 0.73
LS9AUaINA, cmH,O 8
Andeauunnsgu 1.37
¥29AD 6 - 10

AZLUUIRAYLUUEBUNINTEAUAINIILBULDULISA 13
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ANUELUUNINTFIU 2.72

AU Clinical Global Impression (CGlI)

K378, Alaay (fi'u,ﬁw,uumﬂ‘sg"m) 3.73 + 0.70
Jih3uite, Aede (@rdesuuanasgiw) 3.35 + 0.63
AZUUULUUUTZEUAMAINATTUBUREUYDINAHLTSN 9.67
(PsQl) 3.99
Andeauunnsgu
ARYaaaLaa3s (Osler error index) 4.68
Andeauunnsgu 8.06

3 U ad
4.2 wamanuasumlasaznuuspuNATeUSZTAUANNIIUBUIBUATA, Han 1NN
4 . . ' 5
wasunasnzuuu Clinical Global Impression (CGI), #amanuasuudasnzumunyy
a (Y] d ad (Y] d
UszRugumnmsueurduvasinmisn (PSQI) azANsHoaaIaas (Osler error index)
nassuUszyugosluailadoiiiowu 12 dUa1mt wuiidn1sanaussaIAsuL
[y ! 13 as 1 v o W aa A
LUUAUNNNIZAUANINNUB UL U TR BT d Ayn1sadsfude 5.00+3.28 (p value <
0.001) Azuuu Clinical Global Impression lazuuulagideuazilinTinidvanasogndl
HedAgyneatavde 1.57+0.51 (p value <0.001) waz 1.78+0.69 (p value <0.001)
PINEIRU  AERULLUUUSEEURNA NS URLUVAUTRindlUsSn (PSQI) anatedlltudAny
N9EnAAe 5.35+3.49 (p value <0.001) Asuanslu figure 5 wazArdviondians (Osler

error index) IA1aAA31N 4.68+8.06 WD 3.69+7.23 (p value = 0.72)
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Figure 5 Azluuldgylinsidenousulsemue uagsenineiulsemuenasul2 dUanv

NANNSANYIVY
14
12
10
= 8
=
—~—g
q
) \ e
0
0 2 4 6 8 10 12 14
rezIan (Week)
——[£SS  —e—CGl investigator —e—CGl participants PSQl

4.3 Nesnumatnafesnnmsiudszmuen

MenuratraAsssgmatiTnmads 1 enisledu Uindsueidnties navia
18 uazuounduen fuandlu Table 2 wadradesimuaiatumely 2 dUamiusnuds
Sudsemuuareimsanasaueainnely 1 dawindaduiienns fiisnidefineny
nathaRssmnauiatiisinmATededeuar sulssmusdeidedluas iinusesaunisd

UM N ULSINGUIANZ DADINULNNEINDINSUNITSNWIAIEDINTITINNNAT AL

Table 2 wa?71wAY

Tadu 2 (11.76)
Uandseeiantios 2 (11.76)
WANIRdeY 1(5.88)

UIUNAULIN 2 (11.76)



17

Y d' U U a ] d'
4.4 wam{lwmieaeﬂmmmmﬂumnwmamm

(%
v A ¥ ¥

Toyailawuveaiinsuidfesudnniunailunisldniesdneniausiuuindini

a 1A

14 AW WUNL  ANANRAYNITILAIBIONBINALIIAUUINTLARDLNDY  IN1SHANTUINN

o w

Aadead 3.14+0.74 tlua ndwdu 3.58+1.43 wilainuilddyn1eada (p=0.221)

o

4.5 Yoyammaidiininiasebiaunsolfiniessaeimaussivindedarmnzan
fAdehnmsifununuteyaifisdnamnigidissidsliansaldindosdnona
usauvaneindedadifetramnzamiunuit awmudnsusuusniaan Taiaunsawam
\nTesdnomALssiuInTiadelosiadluuenanuidulduenanitiu - anvnsesann
oA laiffufmsnzaulumsdanaeiesdaoniaussiuuineiindededuuisanuii
wiumdluuenandithu uaz Amthninesniesneunansiusasvdulaglaisd Tneaimgdue

LWisLAN Aauansly Figure 6

Figure 6 awnilianunsaldiesasdnoinianssiuuaniaegiamunzay

Ay o Ao o v
?N’]LM@%iN@’WN’]?DIﬂ]Lﬂﬁ‘@\‘l@ﬂ’ﬂ’m’]ﬁLLi\‘imu‘]_I’mbLﬂ@?;I’NLMN’W'&N

B lignunsownwnieses CPAP liftanufidunanantuld B famiinneaniesmeunansanlnglaijin
r - O ‘ 2 o .
u fumeunaiuuaslildldipiomdindunuey ldauauaz@ngananldwinnin

m waanaulaglaiisa B naeudanndt 4 faluslunnedufiesainniszasy
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=
Unn s

asdwanuIde ofsewa nazvarauanz

5.1 agUwamsIdy
waeTuUsEnugensluaidauiu 12 &am wuhdlinsinidededinneveamela
YULMRUIINN1TEANUTZAUUIUNANAIINTLATUNMTS N IMELATERRIN AT UUINTTR
R P o v A - v o ] a ¢
sotlasinanisidnaimsldinseafoumunsanuasdalinnzirausunniaunilunan
na1eiu Te1nsdruauinniaUnfluiiainaieiuanaInnsUseliume Az

v o w a

WUUEDUMNSEAUAMNTISUOUD IS0t flTud Aty eadA 910 13+2.72 1de 5+3.50

| 8

AzWUU (p value <0.001) uazdlAn WAIRNAYY 91nN15UsELTTULUUNAABY Clinical Global
Impression (CGI) iazuuulaeIdouwazelin 11338 anasegailiudAgnieada aine
336y 3.73+0.70 Wil 1.57+0.51 (p value < 0.001) wae 3.35:0.61 1o 1.78+0.69 (p
value < 0.001) AudFyU uenINEdfinuamnsusundUTIRTuIINMSUsEdufEuUY
Uszilugauninnisueunauvesiindidsn (PSQI) wuianasegrelitedAgynisaii NAGR
fu 9.7623.78 W0 5.35+3.49 (p value < 0.001) usnuieAfyieoaassduantdanis
nEoemdusEineTuiuwiliuanas wildnuanuddaynatedfymeada nanedelunnsly
AosdhemassiuuInelndeiomuifun il anaadedeiuil 3.14:074
Falua iy 3.58+1.43 usldwuilodfoymeadn (p=0.221) wazlinumesnunisiione

¥ a g.JI ¥ U 6 v
AU TIMaEeINTIIIanglaleengly 2 dUamindssulseniu

5.2 an1l51emamsIdy
Ateilifunuitousniidnwussansnmeesorsluniidalunguiihennengn
msjhﬁumwé’umﬂmﬁqmﬁu’uszﬁumuﬂma5qmm'7i1é’%’ums%’ﬂmﬁaEJLﬂ'%laqé'mmmmmﬁu
uinviaseiosfifinansliedenfeumnzaiuasfsfinnzhaueusnninyndluna
nangiu mAteiifignUsradussiiummdngrumdnmassaduszuuiiaunsouans
UsyAnsnmnsldenorfluaiifadusiusnZuioaneimadueuinniaunilunainatetu
uazdnafoanislasumsnmdeides  wamansinundagtuluziiaiesdnonaussiu
vinsdiareiFesdumsdnumdnuesamesvgaelavasvduannmagaiu  uasUselovd
¥suthunnninfissnmssnwenishsueusnfnunilunainans iy agalsfinnugae
Frununndsasiinnzhusuniaunilunainarsiusiinazldunssnumeiniessa
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uvinviiasaiiatlaegamunzaniueradullsenlugtionnengamelavaenduainnig
ganuynAuid1un1sshw fuieunsduinanuauladenisshvideiios Wesnudusy
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