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Editorial

The period prior to the publication of this academic journal (Volume 2, Number 4,
October-December 2020) was the time for collecting and reviewing academic articles which had
been submitted for publication. Like other editions the journal has received assistance from
experts in the various fields who make recommendations for improvements to academic
articles.

During such time the journal editor was appointed “The Chairman of the National
Reform Committee on Culture, Sports, Labor and Human Resources” and went on his new
duties, which have provided opportunities to meet and exchange views with experienced
people in a variety of professional fields to compile important matters according to the goal of
building a strong Thai society. Using people and communities as a focus, the harmony of the
body, mind, thoughts and abilities are considered to create opportunities for life in all ages.
Within the context of the current situation, one must be ready for the rapid future changes as well.

By being able to attend discussions with various people, it makes sense that having a
platform to share knowledge and experience is essential. This can be done in a variety of
dimensions which this academic journal is one of other platforms for expressing authors’
knowledge and experiences.

This issue reflects various academic dimensions such as articles telling stories in the past,
“Nine Decades of Radiology Thailand”; future teaching dimensions “Multidisciplinary
Education Management”; stories related to social health dimensions “Development of
Participatory Public Policy Through the Health Assembly Mechanism: the Issue of
Managing a Not-ready Pregnancy.” There are also issues of health, “Novel Investigation and
Management Options for Meibomian Gland Dysfunction Related to Dry Eye Disease,” and
“Aspirin for the Primary Preventions of Cardiovascular Disease in Type 2 Diabetes,” etc..

Thank you all for creating and participating in enriching the papers for the Journal
of Chulabhorn Royal Academy making it possible to march forward into the second year of
publishing. As always, researchers and scholars are invited to use this platform for disseminating
their body of knowledge.

Professor Nithi Mahanonda, M.D.

Chief Editor

J Chulabhorn Royal Acad. 2020; 2(4): October - December
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Abstract

It may be addressed that Radiology is related to all branches of medical sciences and public
health. This is because Radiology contributes to diagnostic accuracy, makes treatment planning
comprehensive and results in the betterment of the patients. In Thailand Radiology has had a long
and continuous history of development. This academic article excellently summarized historical
events as well as the profiles of key founders of Radiology in Thailand. Readers should not only be
able to understand the many aspects of radiology studies but also be informed for the purpose of

further development in the future.

Keywords: Radiology, Medical diagnosis, History of radiology
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Abstract

Interprofessional Education Management is an educational program that provides opportunities
for health and multidisciplinary students to learn activities and having a learning experience
together. Once these graduates have graduated, they will be able to work professionally together
as a team. Interprofessional Education is one of the competencies of the Health system science,
which has been elevated to be one of the knowledges of medical education in the 21st century,
as important as basic science and clinical Science. Core competencies are defined to develop
learners with the ability to share values and ethics, roles and responsibilities, teamwork and
leadership, learning and reflection and interprofessional communication. Learners should be given
focuses on student-centered learning and experiential learning. Participate in practice and Working
with the associated sector in Community by using multidisciplinary personnel in that area as
special instructors to learn together, such as local government, local Health professional, etc. The
ultimate goal of the Interprofessional Education is not an individual evaluation but is a view of the
overall achievement of the country, eraduates who end up being able to perform interprofessional

collaboration with the common goal of improving the country's public health system.

Keywords: Interprofessional Education (IPE) Management, Health system science, interprofessional

collaboration
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dvsuanusanilofieguamuiadodly
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U . 2555 Tnefiingusvasdiiloatiuayunis
wsuasednenmumivdnes q egnadedulunis
fan1sfulsnfndegUilnllsnfndogifien uas
lsafindevndndgau Waulaussousuasy
ANNAATOVB AT BV TN UALUUING
gunmnilafer Afueuideieairmdngiu
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wuguavmilafen sudumsineusugideuy
Mnudazawivdn weliidugirduguam
nilafen deurlud wa. 2557 aduvrguam
nzUseiuldsusounugnsamansnisfnu
dmiuynainsiuavamluanissed 21 (e,
2557-2561) WAHiAMENTINNSTUIAA BUUNY
gnsAIEnINauINIsAnwIdImMSuYAaINIAY
guawluanissudl 21 (Wa. 2557-2561) fn13
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Laz9InNvaIAvaleanIvdn iediuntg
Fuiadounsfnyiuuuaniondn wisluiusiady
fio SaudaviununisiansFeuineiviienly
aamLmiﬂLﬂudawﬁqmawé’nqmﬂuszﬁuﬂ%mw
LarsyAunellomdusyyn Weliien s
wadugvliynanTnsuassuguluouneeld

Y

fvinweaus aadnAlunsseuigeiuwasiu

uaziinUsraunisalnsBeuduuvanivdw e
Usglovtivesgiuuinmstunmenemdiiletdndnu
dusanisdnu’

LNUENTAENSYIRTEEE 20 U (.6 2560-
2579) A1UAIS1INAVLAENTENTIEAITITUAVE
nguszasdiiedunsouuummalunisduiuny
fuassuglunisiaulssuuguamitels
donAdoafun1sAsuLYasveIuTunnIg
dawndon Tneflgnseansarududa 4 du fe
dudiugunm Jeafulse uasduasasguilanlu
La A (promotion prevention and protection
excellence) U151 UULARA (service excellence)
usun1siluldAai8555815U1a (governance

[ I~

excellence) wazdnsuilddey Ao yaainsidy
1@ (people excellence) Tassaufian1wan
yransmaniniidaunmliaeandesiuaiy
AOINITAVAINYDIUTEYIVULALUTUNY B
danulneludagiu’
n1sdanisAnurlusedudSyyvangns
wnngA1ansUudin dinuanuinsgrugusenay
ABNAVNTTU WA, 2555 ANUUTENIAVDINNNEY
401 LAagNINTIIUAMIATTAUUSY YIRS N.A.
2561 AuUTENIANTENTANYIZAT A mue
aussauzvestudinfiaunsAnuiazdeaiaimg
ANNANNTALUNLIN A FUAINLAENITATINETY
guan Tude 10 UnuImveawIvITnLarananw
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asruasuguain® dqunisinnisfnyisedvu
msfinwseiiomd 3y NANENTNISHNBUTY
wnndUsed1Uiu ladin1sdnvinnsauuinsgiu

AadAiANNIANNdIuIY lunsusenauivdn
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nunssu w.A. 2561 Tnedinsdvuanadugniuas
fudnauaimisnszninnisfineusuiisyase
(intended learning outcomes/milestones)‘ﬁ
Farau 1dud dvnwesenitsyanrauaznisieans
(interpersonal and communication skills) Wag
n1seuILarnITRAIYI91Ing 1 uN1TU TR
(practice-based learning) T@Uaﬂmmﬂﬁﬁ'ﬁﬂ’m
saufvamindwld (Jundslussdusznevues
NadnVEFINg1’

nsdanisAnwinguivdnguaimdu q lu
JeAuUS 93 LAln MangnsanvIneIuIaAans
Uudin vdnansarvwndveans nanansingd
Aansindin avunaliansunnd ladinnsimun
WINTFIUAMIA TEAUUTYYIAT Audsenia
N5¥EN329AN¥15N15 Inelisngazideaninua
1IRTgIUNANTTIFuS AL UATIAN1IAn Y
WUUANA1Y1IYITN 1300 ANUFUTUSTENINe
yanaLazAIusuRnvey fadrefuldun i
UduiusedeaieassAnugTuuinig §3ameu
wazdiAsItes ansavihauduinluunuim
firuazaudnfuluviunnieaniunisald
narnvatelufiuguain (health team) n3o
insetnglunsidoulosuummandnlunisgua
WaTaSEUATAN AIUITORERIAIUARLTIUYDY
suteseg L luwmsuna wazinnsnluanufnui
¥o9du uansoanianisiidrusinlunisiaun
Fndnuardenuegisseiilos annsaldnnnuilu
FwTnanuInsdenuliegnwnivay Svinwens
UIM3uYana Juyweduius amsausududn
10-12

fudanula

A95UNSALIULLEUIINIAIUNNSANYIUDY

(Y]

einendonsal Faduantunisinuninig
yosUszmelneAtniifisjwdnsadinluamedndn
guan ladin1sdavinuaugnsaan isvinende
nsal srerian 5 U (w.a. 2560-2564) lagdl
nsivunanszddnlugnsmansi 1 iossndn
Sadnfifanududatimisduisns n13ide
audugiinazainuduuywd (producing
graduates with excellent academic, research,
leadership and humanity) lagfi1vuanagns
309 M3danisiounisaey Aanssunisdne
waEAINITUATUNANGATIINAUTENININANGA
v3eszningivdn ielfsving duquinsald
nangasn1sdinnsAnyiiineuausdon s
Usgina eAIUnITUNNg 119WeIUIA 119
assnigy eneand malulad uazdunden

MPuninsgiuaina yaduaussougvesindny

o
a (% ¥

({158u) M9A1uIT8UarIvITn (competency
based education and transformative learning)

Aduanayn’?

3. ¥autuanNiLazausIauzdIuiunisia
NSANYILUUENEIVITVITN
Jagduni1svinauvesyuaaInsa1e3vdn

¥

quamluudaziiuiade ldifsswddosdiniius
(knowledge) wagnnwe (skills) nemadinmiy
updduiemsuisanuuanasiuluwsazusun
VDITEUUFVANIN (system-based practice) U3
fuuf TR Sulsznoufaenisiinimduas
finwefisfudetelud Wy suuvun1sinszuy
USU1aguAIN (care delivery model) N159ANNS

VYUUR (practice management) N1sguanye
Y Y
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TuNSEUIUNITAIRDITERINNUT (care transitions)
o ) a Y a
n1sviuiluiinuaznisusganunugliuinig
d%v 19 (teamwork and interprofessional co-
ordination) vAsugAEASAUAN (health econo-
mics) ka¥N13YUATUAE1TUFY (public
health practice) {usiu nanemiieugAAne
lanladaiuisdaymidangn Tud w.e. 2560

gu1AYU American Medical Association (AMA)

o 1

Uszwmanigowidni tausanuiiuiasdnriiss

NANGNTIY1 INYIAEATAITUNNE TTUUFVAIN

=3

(Health system science ; HSS) Fuunlmidunis

[

TuasAausvosnneAansAnwliiinudAgy

<

6

WiguwiivesAausludiuineimansnisunme

€

Px]

Wugu (basic science) WagINeIMIARINITUNNEY
Fundiin (clinical science)™®
IngrAansnIsLNNdsEuvgUAIN Jvaulan
vpansdnnisiFeusludnune 3 diuiaenades
A UsenounigvoulynAluInan (core

dornains) 333 6 fu vauLwAAIINETMYUsELAY

(cross-cutting domains) 5231 5 A4 1a pudl sludy
Ao msvinuduiinwaznsfneuuandvndn
(teamwork and interprofessional education)
wazveulwnnIuidoulosuseifiu (linking
domains) fauansguil 1
9IANTAINIINT DV IANA1U1IV TN Tu
Usewmanau1nn (Canadian Interprofessional
Health Collaborative ; CIHC) Iaauaaussouy
(competency) 309391015919 uiiuuay
nsAnwInuUaniIvninly 6 eeAUsznounan
Taun nsilalupnudrfAguagsunuimussusay
Tu19W (role clarification) n15%i191uLduvy
(team functioning) N1580@1558MI1939719N
(interprofessional communication)
msguasnwlaeBagUasuazyumudugudnans
(patient/community-centered care) N1 wnd TN
AUTALEITENINIYITN (interprofessional
conflict resolution) AMTIMTDiUlUIEAUFN

(collaborative leadership)*

) =
\ nMsmMasilunanaz ?

ool MIANHILUUARF VI BN

v = a
® rﬂ‘iﬂﬁ‘i"lﬂl:lil‘;ﬂi’t‘i.l']%ﬂ"ﬁi)ﬂﬂﬁﬂ"lEl@'}.m"lﬂ

e o 3
. %[ﬂﬂ1ﬂﬂ'l‘a‘3ﬂ1§‘a‘u'lﬁ§ﬂﬂ‘lw LETHFEAIRAIFUNIN
LAZAFIANTTFEULLTUNA ﬁ‘ﬁﬂ’l‘ﬂ

e
ansiuiloanznuaz
VIHFITHATITN

aranaadinuazimalulagasawmagunin
Aumwnszdungnidszans
MIAUATNEILULRHE LA

MR TEUUFTNN

nrmManiuaznalie
DIUANS U

w e %
ﬂ"l'lgrd‘iﬂhlﬂgiﬂﬁ‘a'ﬁ‘ﬂ\'j

aanalaguuilag

\_"/

JUN 1 YoUURANNIINGIMEnSNISWINMEsEuUgunN (Health system science)

ASARITITZUL

N L RSB )

Bese 3
rauaaMaiinalsziu
1 aulaails=iin

1 fauUasan Gonzalo et al. (2017)%
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dmSulssnalneduinissmunaussaus
vosfiFouliaenndosfuifionisneivadng
WINZEN AMZAUNTIUNIIAITANYILUUANIVITN
laliduugidilinisdnvimdngasiaeiinun
aussougdv1dnly 5 wide's Jeqenndoiy
wdngmslussiuuudfing1alidnad il

aussousd 1 A3ussunasAdeusiuiu

(ethics and shared values)

aussousd 2 unumuazausuRnvey

(roles and responsibilities)

aussaued 3 mayvhaudufiuuazanzgih

(teamwork and leadership)

aussauzi 4 msliouiuazagiioudoudn

(learning and reflection)

aussausdl 5 nMsdeanssewinsavanvivndn

(interprofessional communication)

nsWaUNaNsIougudn fnanuioiiie
WanugSeulniasainee (Soft skill) Aednvaue

a wa 1

vosyarafinziludeddlunsujifnusuiuiu

'
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{9u wazanuamsalunisfiazujiRanuilisy
waunungliszauanudnsanaziivszansam
ToiwA nssafiedwinuduiin aagdin ssuu
n15fin n1silaluAdiuunnstamieTausssy
Bus3su Nsdeansuaznisiideyaansauma

WAYNISINUHULAENTIANT WuRy

4. WINNNTTINNISEIVUNTEDULUUANIVITN

ANSUITNITTANITETUUNITABUIYINITANEN
WUUAWIBITN 11433{51%1]%@@1LLawé’qU%mmﬂﬂu’u
AaoulinisdnfanssunisiSeuilunuy

informative 58 formative WU N1SIAUTTEY

a

domluneiriensfissesuien wifGouns
§3un1sBousivatenaiss wu n1sSounis
aauluungudesluviouIou N1shanIuUNUInN
auudlnegiSeuldinmanisudeyaainnisauain
uanteadeumieuiou wasunsnidnluludom
yoeiAndifsitewemdngnslnoiugiSou
Lﬁu@uéﬂaw(student—centered learning) LU
nsUfoRnusistunddnlussazununatnn T
Aioulafidiusinlun1sujuf (experiential
learning) ¥an1seenuananiuiildiFousifuiiud
UYjuRnuasslusuian Ingldyaainsavanv

v

ynduduetsdiEeaniUasunu

[ 1%

Auguamluseivguou ¥1aU1uluy

]

=
=
=b.
(el
an
)
2
REN

g tudu weligiseuladnly

a

winanmdgyniasaiediuidwsne i 39150l

1)

v 1

AuAt IRy wazyin1sduLUINga (seminar)
sevianguiilouanaiv i Indedu ilude
ganlun1sdniilasinimsen e luguvulvingy
JiFounnaesAnuayyiin1swauITEUUIUT
aunsni llgleasduguy sudunisuitym
spuvanmsageluiiufinasianssuuiiugunm
Tunsuazdadulsme
N139AN1538UNNTAaUIVINTANBILUY
amivIAN JAoUAUNTNBINUUURINTINNTFEU
aoaunsnitilulufanssumdndisloguinlusewing
nsuiRavesSeululsaneiuia wu Aanssu
multidisciplinary team medical grand round i
thuszfudgmitiiavlavesdiasluszninanis
Suguasnwidilulsameiuiavesiinunnduaz

anan vt wonwileandaymaudulae

o lsanrsiuiue AUy i Jgninieanu

J Chulabhorn Royal Acad. 2020; 2(4): 12-28

18



Anlavesrtouadaua Jeynmiedeny Jymns
wisndmedUiendutie agulssiulgm

1Y

wazmnseenunUaymivgUienauasiuiu du

[

Wunsuandsuanud Uszaunisal wazdoya
nsguagiefuiinanau3vdn saudanuniu
warUTuUTINTEUINMTALaRU 8O IS EU way
Anasdauslunsiaudneninnisguagyie
YOIUANAIV IV TN
msUszfiunadudfidnnuddyuaziineg
d1sun1sdnnisiieunisasululvinisfne,
wuvaniTdnegieuin wWesaindetennuuu
inFesileflilunsiauasUssifiunaluasoungy
waarudu Iiua aaud (knowledge) #nwse
(skills) wag LamARA(attitude) suilunisuseifiuna
ﬁgﬂiud’m cognitive Wag psychomotor domain
e uveldndnnisniu Miller’s Prism of clinical
competence!” \Wuwwmnslunsidenldinsosile
lun1sUszdiung nanfe gisuluszauyTygn

g dl'

waznasUSgygrseiosludoavliual aasezd

A21NE1N190TUTEAYU Does NA1IAD @IU150
UfURnulaasdaenlidesegneladuueii uay
@ v v dl

aunsalugaienisivdsundadlussuuguam
(change agent) lWiiulInIsaIs1saugale Aety
wiesdlon1suseliunalusyivdogouriinUsde
A a v £y A 1% 1
WWenpau silnoniy nian1saeualsUiniian
F18YAAATY 11150 dalaiieIAuaIu150
cognitive domain TusgAU knows #38 knows
how i1 u3es1iuavdesninsoaileq
WINIEAULALATOUAQY WU N1TULAYD
lasan1s3dedaynilunisusuiagUleguaulae
~ a P I Ay v a v
Huanivdnluseninangisoulaaciuiseuiuay
UJUaase nisdunmnisainiemse (direct
observation) #30n1514tAT0 380 workplace
based assessment LU N15UsELTUNAIINY
Usziliunaieuuad (Multisource Feedback;

MSF) Tunsuszdiunaluszninenisufuifanuasy

Weamnsadinlugiu psychomotor domain 161

(Observation,VWPBA)

Performance integrated into practice

Behavior

Demonstration of learning
(simulation, OSCE)

/SHOWS HOW

Interpretation/application

(MEQ, KFQ, essays, MCQ)

/ KNOWS HOW

Fact gathering
(essays, MCQ)

Cognition

KNOWS

U 2 diauuadnn Miller’s Prism of clinical competence'’
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nsdenldimiesiiolunisusudiuduianaf
fu Sinadudiigeaitauniomndudosn
wazfidesfnlunisialasanizegedaiowes
avudusnuiiniase (authenticity) Aildainnis
o agnalsimuiinnisAnuldesnwuuiadesie
LazmALisansweaiosdowuuussiduly
N15UTELUATUIINARYDIEITEY WU NS
Usiliunaanngusviliuvatsunas (Multisource
Feedback; MSF) n15Usifiunisusuilde
WAUARKAZNITIUS U MATHCTS (modified
Attitudes Toward Health Care Teams Scale)'®
kg RIPLS (Readiness of Health Care Students

for Interprofessional Learning Scale)'’ \Jugu

5. fi79819N15IANINTTUNSLTIUNITA DU
o3 msieuduiinaznisineuuy
ANIVIIN
HiguveendIag1an1sinRanIIuNIsITeus
d0U UNUNITEEU Hen3un wardeg1inisin
wazUsziflunagiFeu 5es nsvineuduiiuuay
ANSANWILUU AN Y1Y N (working with
interprofessional health care teams) Fadu
wilslufanssuaussousfdieiuld (Entrustable
Professional Activities) Tusedun1sfinwsiaiiles

=

waaUSeyeyn vdnansmsineusuunmdysedndnu
a191901g5a1an s Aldinsdavinniunsey
WesguAMdiaNiaugIgy lunsuseney
ATNIYNTTY WA, 2561 A9518a2188AR1Y
LHUIUHNBUTH S18A2LD8AUBINANENST
J18aviBunveIRaNTIN warn1s¥auszaunisal

nsisguivesantulneusy (uav. 2)

Entrustable Professional Activities (EPA)
vuefe Aanssuniaivniidwaliifinaiy
BesiulufFumsiineusy WuaussaugifiGou
ausauuslamenuelaslidesdnisiidu
Olle ten Cate ldiaus EPA lud @.A.2005 Lo
wladumdunguiliaiuisoinldese el
Aapuaunsndauwenaussouseng q iWusedu T
anunsaituguakasiaung o fedavesay

NYENNAALNWALTNYEIRRANTT FIzaAINATA

Se

BHUATETUUNDIAINUEINITOVDINY WAY

=D

vuyNeRauussaidming”
dmSUAIRE NS UMK UNITIANINTTUNS
Fous (39 MsUszatuuLaznsUf TR
SWAUYDIMUAVNINANIYITIN (interprofessional
health care team and collaborations) 1Junils
TuadoidomilddFouuazdaouainananan

a IS

Agdnsauiu wWunisdnfanssunlddisewdy

6

AuENa1Y Usenausien1sussengeg1aiidiugi
MSUAASUNUIMNANYA A15BAUTIENEGL WaznIT
agviouAnitdudiuvilweinsinfanssy
Lazanvinefidiegruaasiionisuszidivaa
angusziiuvangundas (Multisource
Feedback; MSF) lngUseidiunanaivivign
varfinguidaau dadunidduiaiede
workplace based assessment fitunldlunns
Uszillunaunnduszdniiuseninnisiseusann
N15U5URIUITe (Practice-based leaming) 14u
woRUaeTu pdlingUneuen Wowmnidu Wudu
L‘ﬁaiﬁﬂﬂsmﬁummmfmiudw psychomotor

domain NuRnARvesEula
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AanssuaussausTidiosiuldd 10 (Entrustable
Professional Activities; EPA10)
nsinudufinwaznisfnewuuandvndn
(working with interprofessional health care
teams)

=

1. §eu wnnduszthuaiongsmans Gudi
1 wag 3 lsangruraguinsal dnfinwiuas
UYARINTIINANAVANU VAN TN (Wnfnw
WaryAAININNYIUIR/nFunT/dninada
NSWINNE/MenNUIdn/dnaunngd/a151500ge
wavdu 9

2. {i9U AMIANTERATUARINTANAIUN TN
Tsanenuiaguinsed

3. InUILaeAYaINITIANISEEUS;
ﬂ'J’mj': (knowledge)

1. Wnlaunum mihd wazanuiuiinreuves
wnngluguginvesitgumMNLUUAIN TN
2. Wlaunuim windl wazanusuiinveuly
nsuTINAuvesgundnluiiuguain

AN

3. Wilandnnisvizeuuddnifsrtunisieans
sULUUYBINNTA0ENT UNUMMTNTIve s
wazgffu Uselomivasnisdeans dnwaizwes
nsdeansiin msdeansrinunsldinalulad
waglddayasiuiuseninanindiule

Winwe (skills)

4. gnusoviheuduiinduamiv@nsuauan
wazdeansldognaiuszavam

5. fjmswﬁﬁzymuazmLmﬁtﬁmﬁu n1sunly

Y Useinulaiiio snuunnA9e9nn

'
a

Woway TR USITUYRIANANVIIBITNIUANS

a va '

UuRnusuiuluiuvanavivdn lng
Aflsdmaustlovivesrtheduddy uay
SNWININITFIULALATETITULMINITN

6. @1unsaUsEenAldwULINIINITUTUNGANSIY
ynusiwuuafindnmeldaeumsniase

1lAARA (attitudes)

7. ferdlensn insmdsiunaziu uagnseuin
fededrfinszninayanalunisu]ineu

AU UL UENENVIBTN

A13197 1 weAnssuluwsasyautuvesnNaInse (milestones) luusiazaussausnanvoIiseu

HUTIOULNANVDIRI3EY (competencies) T 1 7 2 U9 3
1. 93u555UmarA1HENIINAU (ethics and shared values) v vy Vs
2. UNUMLAEAUTURAYBY (roles and responsibilities) v v v's
3. mavheuduiiuuaznnigiin (teamwork and leadership) V3 v Vs
4. maeuuarazioudoudn (learning and reflection) v vy v's
5. Myfeassewinsananu TN (interprofessional communication) vy v Vs

2 1 Tilufdunanisaiviniu leygyaliufuRnanssutiu (not allowed to practice the EPA)

%
a vaa o

Qe

A

o

U 2 annsaviujuinnssuiuldneldnisiiuguasgadiud (practice the EPA with full supervision)

2 3 ansaliufiiedldneldnmsiiiugua (practice the EPA with supervision on demand)

T 4 guansallfuRiedldlagliseaiiugua (unsupervised practice allowed)

T 5 913l uguarduUURLA (supervision task may be given)

J Chulabhorn Royal Acad. 2020; 2(4): 12-28



M131990 2 TBN1sIREEUUTTaUNTAINI SR BUS e RMUIANSANEIN T ke TInNaaNE NI TeuS

vindialilomn HAN3EEUNAIANIS n3dIAMsiTeunITEeU mMsdanasUssidiung

1. MsUszanuanuiasmMsujiinusiuiuves  1owlaunum wii wagausuiiageulunisiinudiniuees - ussenged i@ - MIFNNANITAINNNSS

VugunMEI ¥ @ (interprofessional auBnluiuguaIwainTn - UARIUNUINELYR (direct observation)
health care team and collaborations) 2. Awnszilymiuazamvaitindu nisuilvdavn Usswuldides - nsedusengy - MsUssilunaangUseLiiy
3 Tl AULANGINIYDIAIUTORATIRIUTITUVRIENAIVINTNTUNS - MIazviouda aeuvas (Multisource
UuRnuswiulusuvanavivndn lnemilsdwaUselorives - myoend15Iguvu Feedback; MSF)
AU dudAty waesnyINnsg LAY I3 U TINLIINI TN - MsUszLilunu Az
v oo . v o = v e o T dzaiau (self-evaluation
2. UNUMHAENTINTIveIn el warnns 1. Wnlaunum mii wasanuiulinvevvesunmdlugiugiiivesiiy - usservegalidiuTiy
4 o . . A o o . and portfolio)
doansuaztoyav1ians (leadership FUANLUUAVIVTN - MyduNwINGY
_— . . va o 4 A e 4 v o - MIULEUBLAZNITIAYTI
communication and informatics) 2. WlavdnnisvisewunAnieniunisdeas JULUUTBINITHRANS - NSaLTiouAn
g v w ‘ 4 N JGENRYY
3 Tl unummthfivesdauazgiu Usvlevivesnisdoans anvagues
n15dea1snd nsdearsiiunisidmalulad waglddoyasiuiu
sgyrinnadulel
3. Multidisciplinary team medical grand 1. aunsavhouduiiudvamivdndugunimuazdeasidoeiedl - MsUfuRnuasaiuiiy
round Usgandnn AUNWAIVITN
1 Hla/ass vau 52 Hlu/A 2. anunsaUszgnalduuivnansuiunginssumsmiaunuiuiuuan - Anssinsalfinuiuas
nangldanunisaiae msefusengu

4. M3FEUFANNNTUH TR y o
¢ - MyaELVioUAR
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M13190 3 AnuduuSsEnIThdellemmsiniteulsraunisainsseuiluldaraussausvanve ey

dUSTOUSHAN

(competencies)

v g X
WIVBLUDWN

1. NMFUTTAUULAENTS
UfiRusIuiuvesiugunw
a a . .
A%IUI1YN (interprofessional
health care team and

collaborations)

2. UNUMUAzUTNvesn1ie 3. Multidisciplinary team
v o = v .

HU1 BATNITERASHATUBYR medical grand round
217813 (leadership

communication and

informatics)

4. m3EsuiNMIUURnuIse
4.1 Ambulatory setting
4.2 Emergency room

4.3 In-patient ward

1. 938555ULATAHENTINAY

(ethics and shared values)

2. UNUIIaE ANNSURATOU

(roles and responsibilities)

3. myvhowduiiukarnng

o

#1 (teamwork and

leadership)

4. M3Feuuazazioudou

#n (learning and reflection)

5. NTAOANTITNINEANEI
%W (interprofessional

communication)

v

v v
v v
v v
v v
v v
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Abstract

Meibomian gland dysfunction (MGD) is mostly encountered in the ophthalmology clinic. It is
an important cause of evaporative dry eye, which has significant adverse effects on quality of life.
The traditional treatments of MGD consist of warm compresses and eyelid hygiene, as well as
antibiotics and anti-inflammatory agents to improve the obstructed meibum. Despite the
numerous treatment options for MGD, it remains difficult to completely relieve signs and
symptoms. Novel treatment options, including intraductal probing, thermal pulsation, and intense
pulsed light therapy, are emerging. This review article summarizes the pathogenesis,
pathophysiology, diagnosis, and treatment, including current emerging technology options, of
MGD.

Keywords: meibomian gland dysfunction, dry eye, treatment modalities, investigation

Introduction

Meibomian gland dysfunction (MGD)- using the same diagnostic criteria as applied
related dry eye disease is currently defined as in a previous study conducted in Spain.* The
a chronic, diffuse abnormality of the meibo- prevalence is also increasing by age, when
mian glands, commonly characterized by patients are aged > 60 years.* The impact of
obstructed terminal duct, including hyper- MGD is very adverse effect on quality of life,
trophy of the duct epithelium and keratini- that is depends on MGD disease severity and
zation of the orifice epithelium, or qualitative symptoms.
and quantitative changes in the glandular MGD is a preventable and curable disease
secretion.’ It causes alteration of the tear when we understand the cause. Therefore,
film, and may result in inflammation and the purpose of this review article is to
ocular surface disease. present the treatment options for MGD.

MGD is one of the most common causes These can be classified into two groups,
of evaporative dry eye and is frequently either with or without medication.
observed in the ophthalmology clinic. Its
prevalence is higher in Asians (46.2%—68%) 1. Pathology and pathophysiology
than in Caucasians (3.6%—30.5%) from the Meibomian glands are lipid glands that
investigation of MGD in Japanese patients are present in the upper and lower eyelids.
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Figurel: Meibomian gland blocking showing
thickened and opaque lipid, which is looks
like toothpaste
(Source: Krachmer JH, Mannis MJ, Holland EJ.
Cornea: Fundamentals, Diagnosis and
Management. 3rd ed. Mosby/Elsevier; 2011.
page 86)

They secrete lipids onto the ocular surface
that create the outermost layer of the tear
film, the lipid layer. These lipids promote
stability and prevent tear film evaporation.
Multiple factors are known to induce MGD,
including primary obstructive hyperkerati-
nization of meibomian glands, abnormal
meibomian gland secretion, eyelid inflamma-
tion, corneal and conjunctival inflammation
and epithelial damage, micro-biological change,
and dry eye disease.?

Meibomian gland secretion in normal
subjects mainly consists of neutral sterols,
wax esters (nonpolar lipid), free fatty acid,
diesters, triesters, triglycerides, and free
sterols. It has been reported that linoleic acid
deficiency plays an important role in MGD
development.*® It is associated with the
severity of telangiectasia and plugging of
gland orifices in MGD patients. Many
changes in meibomian lipid composition have
been observed to contribute to abnormal
lipid behaviour and clinical symptoms. Abnormal
meibum has a higher melting temperature,
which results in thicker meibum, ductal
plugging, stagnation, and pouting of the

meibomian gland orifices. This could lead to
activation of inflammation and proliferation
of microbes and mites in the gland. In addition,
rosacea or seborrheic dermatitis also play a
part in MGD patho-physiology. Recent studies
have shown that microbial and pathogenic
mechanisms may involve rosacea patho-
physiology.*®

2. Diagnosis

MGD diagnosis is quite difficult because
the symptom are not specific to the disease.
In the subcommittee of the International
Workshop on MGD, it was proposed that
distinguishing MGD depends on the basis of
the level of secretions, potential conse-
guences, and manifestations assigned to the
three subgroups of hyposecretion, obstructtion,
and hypersecretion.® They recommend-ded
the flowing test for the diagnosis of MGD-
related disease: symptom questionnaire, blink
rate, tear meniscus height, osmolality, and
breakup time, fluorescein staining, Schirmer
test, slit lamp findings (lid changes, meibum
expressibility/quality), and meibography.* The
key clinical signs include meibomian gland
dropout, as measured by the loss of acinar
tissue (detected by meibography), altered
meibomian gland secretion, and changes in
eyelid morphology and function.
2.1 Slit lamp examination

Of importance to MGD diagnosis are the
findings around the meibomian gland orifices,
including plugging, telangiectasia, and lid
margin irregularity.
2.2 Confocal microscopy

The longest and shortest acinar diameter,
inflammatory cell density, and meibomian
gland acinar unit density are parameters that
display significant correlation with tear
function, ocular surface vital staining, and
meibomian gland expressibility and dropout
grades.* Moreover, Matsumoto et al’
demonstrated that inflammatory cell density
was significantly reduced after MGD
treatment.
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2.3 Meibography

Noncontact infrared meibography can be
used to obtain information about the
morphologic characteristics of meibomian
glands. It is a less time-consuming and easier
method that uses an infrared filter and
infrared charge-coupled device video camera. In
MGD patients, meibography shows significant
gland loss and engorgement. (Figure 2)

Figure: 2 Infrared meibography

A: Normal gland structure; gland running
parallel and the full length of the eyelid.

B: Meibomian gland atrophy; gland
shortening and trailing empty

C: Meibomian gland tortuosity; bent, curly,
hook-like appearance

(Source: Yeh, Thao N.; Lin, Meng C. (2017):

Meibomian gland characteristics. PLOS ONE.

Figure. doi:

10.1371/journal.pone.0185603.g001)

2.4 LipiView interferometer

Interferometry is used to analyse tear
film lipid layer thickness (LLT). The Tearscope
was the first developed interferometer
launched in 1997. Later, the LipiView
interferometer (TearScience Inc., Morrisville,
NC, US) was developed.

Figure 3: LipiView interferometer

The patient’s eye is illuminated with light
directed at the corneal surface that passes
through the tear film and is reflected into a
camera, forming the interferogram.! Finis et
al® ,reported that the obtained sensitivity and
specificity on MGD diagnosis using the LLT
value were not sufficient for clinical use, but
they could be enhanced when the LLT value
was combined with other parameters, including
symptom scores, lid margin abnormality score,
and meibography score. Jung et al investigated
the factors related to the LLT and found that
age, female sex, hypersecretory MGD, and lid
margin inflammation were associated with
increased LLT.#

3. Management

MGD management depends on the cause
and severity of MGD. The goal of all MGD
treatments is to improve the flow of meibomian
gland secretions and reduce inflammation,
thus leading to normal tear film stability. This
review classifies MGD management into two
groups.

3.1 Without medication treatment
3.1.1 Warm compression, self-applied
eyelid warming devices, and eyelid hygiene
The effective basic treatment for MGD is
to remove the obstructed meibum. The meibum
melting point in MGD patients (35°C) is higher
than in healthy patients (32°C).3> Warming
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the meibomian gland liquefies the thickened
meibum, resulting in increased lipid tear film
stability. Moreover, eyelid warming also
alters the tear lipid composition, which will
stabilize tear film evaporation. All articles
that reviewed the efficacy of warm compress
reported clinical improvement in both, dry
eye symptoms and tear film metrics.
Conventional warm compression involves
placing warm towels on the eye for approxi-
mately 10 min. Recent studies suggested
several modified techniques to make the
treatment more effective. Arita et al,

suggested menthol-containing eyelid warmers
that would activate the corneal cold-sensitive
primary afferent neurons.® Some studies
showed that Azuki no Chikara, a non-wet
warming pad, greatly improved ocular outcome
compared with wetness eye warmer.*>

Figure 4: Blephasteam mask

Later, many technology masks were released,
including MGDRx eye bags, EyeGiene masks,
and Blephasteam masks. These displayed
significant ocular improvement in all studies.?
Because these devices can maintain warm
temperatures at eyelids for significantly longer
durations, many studies suggested a higher
efficacy of the Blephasteam mask and
EyeGiene masks than the traditional warm
compress.” Moreover, therapy duration is

also important regarding the therapeutic
effects. Long-lasting desirable ocular outcomes
were observed after repeated warm compress
administration.’ Following warm compression,
eyelid message, and cleaning, it is also
important to remove lipid meibum and open
meibomian gland orifices. Some studies
reported that the use of hypoallergenic bar
soap, dilute infant shampoo, or commercial
lid scrubs was useful in MGD treatment.>

3.1.2 Intraductal meibomian gland

probing

Meibomian gland probing is a nontraumatic
method to relieve MGD symptoms, which
involves mechanically opening and dilating
the natural orifices and ducts of the meibomian
glands to remove abnormal meibum secretions.

Figure 5: Intraductal meibomian gland
probing under retroillumination

(Source: Tanthuvanit P. Dry eye and ocular
surface disease. 1st ed. Siriraj book Publisher;
2016. Page 150)

This is suitable for patients with fixed
obstruction. Moreover, meibomian gland (MG)
probing may help to activate the stem cells in
the ductal epithelium, which increases the
healthy glandular area after probing. Maskin®
showed that most cases (24 of 25 cases, 96%)
had immediate post-probing relief of
symptoms, and all the patients were relieved
by 4 weeks after probing. Sik Sarman et al.
and Maskin observed that the improvements
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were associated with an increase in mean
individual glandular area and a reduction in
eyelid margin vascularization and conjunctival
hyperemia.>'%'1 Many articles suggested that
multiple MG probing sessions are required to
achieve optimal and long-lasting results. The
most common complications of probing are
eyelid bleeding and discomfort.?
3.1.3 Lipid flow thermal
system (TearScience, Inc.)
The key to successful treatment of
obstructive MGD is relieving meibomian gland
obstruction. The Lipiflow treatment system is
temperature and pressurecontrolled. It has
two main components: a lid warmer and an
eye cup. These components can apply heat to
both the wupper and lower palpebral
conjunctival surfaces in addition to pressure
to the external eyelid at the same time to
express the meibomian gland. From a review
of randomized clinical trial studies, a single
Lipiflow application improved meibo-mian
gland secretion, the tear breakup time (TBUT),
and ocular symptoms up to 1 or 3 months
after treatment.’®> The results were better
than conventional warm compression methods.
In nonrandomized comparative studies,
Lipiflow improved symptoms of meibomian
gland disease for 3 to 12 months .84
The Lipiflow device has been approved by
the U.S. Food and Drug Administration since
2016 as a thermal device to heat palpebral
eyelid surfaces.” It is novel and has many
advantages. First, it is more convenient than
conventional warm compress therapy because a
single Lipiflow treatment requires only 12
min. Second, it has high efficacy because
heat and pressure are simultaneously applied
directly to the eyelids to influence the
meibomian gland. Finally, expressing the
meibomian glands during heating causes
minimal discomfort. By contrast, Lipiflow has
significant set-up and on-going consumable
costs. It may also have some adverse effects,
including eyelid pain, moderate conjunctival
vascular injection, and ocular burning

pulsation

symptoms, which were reported as being
resolved in 4 weeks without treatment.'3

3.1.4 Intense pulsed light (IPL)

IPL therapy is a new non-invasive
treatment strategy for MGD treatment by
inducing the restoration of the normal
activity of the meibomian glands. It uses
high-energy light between 400-1200 nm
which is converted into heat, resulting in
selective tissue thermolysis. The mechanisms
by which IPL improves MGD signs and
symptoms include heat transfer, thrombosis
of vasculature around meibomian glands,
reduced inflammatory cytokines in tears, and
photomodulation effects.* Moreover, some
studies suggested that the mechanism of
action is neurological by stimulating two
branches of the parasympathetic nerve,
resulting in the meibomian glands returning
to their normal activity.?

Figure 6: Intense pulse light equipment (IPL)

The data from Arita et al, Dellet al
studies®'>1® showed that IPL either alone or
combined with gland expression resulted in
improved symptoms and tear film stability.
From study of Choi et al'’ showed significant
decrease of inflammatory marker in tear of
dry eye disease subjected, including interleukin-
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4(IL-4), IL-6, IL-10, IL-17A, ProstaglandinE2 (PGE2),
after IPL. Yin et al'®, reported that the results
of IPL therapy and eyelid hygiene were equally
effective in improving symptoms and
meibomian gland function. Craig et al'°,
evaluated the effect of IPL therapy on MGD
in a prospective, double-masked, placebo-
controlled study, and showed an improve-
ment in the TBUT and visual analogue scale
scores, but not tear meniscus height or
evaporation rate after IPL treatment when
compared with placebo.

In conclusion, IPL is useful in improving
ocular outcomes in MGD-related dry eye of
varying degrees of severity, but it is most
suitable in moderate to severe MGD patients.
Treatment frequencies of every 2 to 4 weeks
for a minimum of three sessions was recom-
mended in all prospective studies.>%"%!
Repeating IPL treatment potentiates its
effect, but the ideal number of treatments
and duration between each of them remains
to be determined by clinical trials. However,
adverse effects were reported, including
cheek swelling, conjunctival cyst, floaters,
blisters, hair loss at the brow and forehead,
light sensitivity, and facial redness. IPL for
MGD must be performed with a scleral shield
to protect against intraocular damage. The
side effects normally resolve spontaneously
without treatment within one week. MGD is
not yet an approved indication for IPL
therapy by the US-FDA. The proposal of
applying IPL as a standard treatment modality in
MGD patients requires further randomized
prospective studies with a larger sample size.

3.2 Medication treatment

3.2.1 Artificial lubricants

Artificial lubricants have many forms,
including liquids, ointment, gels, and spray.
The mechanisms involve reducing tear
hyperosmolarity, reducing friction on blinking,
spreading of the tear film, and diluting the
inflammatory cytokines in the tears. The
addition of a lipid component to artificial

lubricants is proposed to replenish the lipid
layer of the tear film. Lipid-containing eyelid
spray significantly increases tear film stability
up to 90 min post treatment. In addition,
EvoTears (Novatears) contains Perfluoro-
hexyloctane (FeHs), which significantly improved
corneal staining, Schirmer scores, TBUT, and
Ocular surface disease index (OSDI) scores
from the baseline.!

3.2.2 Topical and oral antibiotics

Macrolides (azithromycin, solithromycin)
and tetracyclines (doxycycline, minocycline)
are the most common antibiotics used in
treating MGD. Azithromycin is a broad-
spectrum macrolide antibiotic, which has a
high efficacy spectrum, favouable tissue
penetration to the eyelid, good pharma-
cokinetics for a daily dose, and a sustained
delivery mechanism system. Moreover,
azithromycin has dual antibacterial and anti-
inflammation properties. Azithromycin was
shown to block the activation of nuclear
factor kappa B, leading to decreased
inflammatory cytokine levels, including IL-6
and IL-8.1

Topical azithromycin therapy can lead in
clinical practice to the relief of MGD symptoms
and signs, as well as an improvement in lipid
behaviour of meibomian gland secretion.
Azithromycin could suppress the tissue and
bacterial lipases, which was thought to
successfully improve lipid ordering, contributing
to differences in the phase transition
temperature of meibum?. Zhang et al*? used
1% and 1.5% azithromycin eye drops for 4
weeks in MGD patients. It could produce
significant improvement in the patient
symptom score and clinical signs during
treatment but failed to persist in the 1- and
3-month follow up, respectively.

Oral azithromycin and tetracyclines were
both effective treatments in persistent MGD.
More importantly, the azithromycin group
appears to be better than oral doxycycline in
terms of a shorter duration (5 days and 4
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weeks) and smaller dose than doxycycline.
The use of oral, topical, or combined
azithromycin for MGD is supported by clinical
trial evidence??; however, optimal dosage,
frequency, and duration of azithromycin for
MGD remains to be determined.

3.2.3 Cyclosporin A (CsA)

CsA is a highly specific immunomodulator
primarily affecting T lymphocytes and modulates
the immune cell populations of both, the
conjunctiva and lacrimal gland. It has been
shown to improve lipid layer parameters in
dry eye disease. Perry et al, observed the
efficacy of topical 0.05% CsA twice daily for
the treatment of MGD patients compared
with a placebo group?® Following 3 months
of follow up, lid margin vascular injections,
tarsal telangiectasis, and fluorescein staining
scores showed a significant improvement in
the topical CsA group.?*

CsA has many advantages and is safe for
ocular use. First, it does not suppress wound
healing or have an influence on the lens.
Second, it displays less inhibition of the
phagocytic system compared to corticosteroids,
and as a result, maintains normal anti-
microbial function of the immune system. In
addition, CsA seldom effects intraocular
pressure.’® These results suggest that topical
CsA may be of benefit in MGD and dry eye
disease treatment.

3.2.4 Oral supplementation with omega

-3 essential fatty acids

Dietary lipid intake can alter the meibum
lipid composition. It is recommended that
omega-3 essential fatty acids can be applied
in therapeutic management of MGD patients.
There are two hypotheses why this is
recommended. The first hypothesis is that
the metabolism of omega-3 essential fatty
acids could inhibit the metabolism of omega-
6 essential fatty acids, resulting in decreased
inflammation of the eyelid.’>* The second
hypothesis is that it may influence the fatty
acid composition and thus lipid properties of
meibum may change. Therefore, omega-3

essential fatty acids can promote tear
stabilization and suppress inflammation to
avoid blocked meibomian gland ducts and
stagnated meibum.®

3.2.5 Vitamin D3

Hyperkeratinization is a one of the major
causes of obstructive MGD. Maxicalcitol, the
noncalcemic analogue of the active form of
vitamin D3, may be effective in MGD patients.
Arita et al, observed significant clinical
parameters improvement (score for plugging
of meibomian gland orifices and lid margin
vascularity, TBUT, meibum grade, and
meibomian gland area) after maxicalcitol
ointment application in obstructive MGD
patients for 2 months.2®

3.2.6 Diquafosal

Topical diquafosol solution activates the
P2Y2 receptor in both, sebaceous and ductal
cells in the meibomian gland, resulting in
increased fluid secretion from conjunctival
epithelial cells and mucin secretion from
conjunctival goblet cells. Arita et al?’/, used
3% diquafosol solution in patients with
obstructive MGD. Ocular symptoms, including
lid margin abnormalities, the superficial
punctate keratopathy score, and the meibum
grade, were decreased while the TBUT, tear
film meniscus area, and meibomian gland area
were increased. From the Amano and Inoue
study?®, the number of telangiectasia and
plugged gland orifices significantly decreased
after diquafosal use for 1 month, while the
meibum score was significantly decreased at
3 months. These results suggest that diquafosal
acts on meibomian gland acinar cells.
Therefore, topical diquafosal appears to be
beneficial in meibomian gland dysfunction.

3.2.7 Lifitegrast

Lifitegrast, which is approved by the FDA
for treating dry eye, is a topical immunomo-
dulatory medication. It blocks T-cell binding
to a number of integrins, thereby decreasing
inflammation. The OPUS-3 phase3 RCT was a
large multicentre study comparing lifitegrast
with placebo in dry eye patients. It showed
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symptom improvement, as measured by the
eye dryness score (EDS). Lastly, a recent RCT
specifically of MGD patients (evident gland
blockage) compared lifitegrast to Lipiflow
treatment in just 50 patients. This showed
lifitegrast as the superior treatment for MGD.
Lifitegrast is currently under evaluation by
The National Institute for Health and Care
Excellence (NICE).?°

3.2.8 Demodex eradication

Demodex is the most common parasite
found on human skin and its excreta can
directly block gland orifices, resulting in MGD.
Diagnosis is confirmed by lash sampling and
microscopy, with cylindrical debris present at
the lash base and brittle lashes. Diluted tea
tree oil treatment was shown to reduce mite
counts. Other agents, including pilocarpine
gel and povidone iodine, are also being
investigated for eyelid Demodex eradication.

Conclusion

MGD is a chronic disease that has significant
adverse impacts on patient quality of life.
Although there are several emerging
technologies that improve the diagnostic
procedure, clinical MGD diagnosis by slit-
lamp is also important to check the lid
margins, evaluate quality and expression of
glands. This is an easy and routine examina-
tion to evaluate MGD severity. In the future,
a single reproducible, reliable, and well-
accepted test that can be used in general
practice needs to be found. This review
article, which also analysed treatment
options, classified MGD treatment into two
groups, with and without medication. All
results suggested that all treatment modalities
significantly improved signs and symptoms of
MGD-related dry eye.

Conventional warm compression and
eyelid hygiene should remain the first-line
management for MGD-related dry eye disease,
but this depends on patient compliance and
persistence. Eyegiene and Blephasteam eye
masks are more effective because of the

longer duration of heat retention. Only when
MGD is irresponsive to conventional therapy,
should IPL, Lipiflow, MG probing, topical or
oral antibiotics, cyclosporins, lifitegrast, or
nutrition supplement with omega-3 fatty
acids be considered as an adjunctive treatment.
Lipiflow and IPL therapy have significantly
higher per-treatment costs compared with
warm compression, but require minimal
patient compliance. Medical treatment is
another option that could relieve symptoms
and signs and improve the lipid behaviour of
MG secretion. A good understanding of the
causes and severity of MGD, as well as the
mechanism of action and adverse effects of
each MGD treatment, may guide physicians
to choose the appropriate management.
Further studies with a larger number of
patients and longer-term follow-up periods
are necessary to assess the long-term
effectiveness and safety of each treatment.
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Abstract

Unwanted pregnancy was a major public health problem in developing countries including
Thailand. The number of teenage pregnancies in the country increases while the age of the
pregnancy decreases. Currently, there are up to 15 percent of pregnant teenagers, which is more
than the criteria of the Ministry of Public Health and the World Health Organization that pregnant
women are less than 20 years of age, not more than 10 percent of pregnant women. Teenage
pregnancies affect the health of pregnant women, families, communities, society and economy as
a whole. This problem is complicated; therefore, the solution cannot be resolved by only one
organization. Chonsoomboon subdistrict, Nong Mueng District, Lobburi Province is a successful
example of operational health assembly towards governance by network. At the beginning,
Prakhrubaidika Songphon Chayananto, the abbot of Prasrirattanasadsadaram and a strong leader,
coordinated groups of people in many communities to gather informally until becoming a power
of friendly friends that connected all parties together and expanded to be a working group on
reproductive health. After that, the process of health assembly was applied to drive the issue good
youth of Chonsoomboon by the strategy of opening the space for youth, stimulating youth to be
aware of future goals, encouraging youth to realize self-worth, use their time wisely, and make the
relationship with the lover correctly. Finally, the "Unwanted pregnancy" problem in Chon Somboon
Sub-district was obvious downtrend. As a result, policy recommendations in this issue were offered
from local to the Provincial Health Assembly. The key success factor is synergy of network in all

sectors.

Keywords: health assembly, governance by network, unwanted pregnancy, Lobburi Province
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Abstract

Cardiovascular disease (CVD) is the most prevalent cause of mortality and morbidity in patients
with type 2 diabetes mellitus (T2DM). Hyperglycemia and insulin resistance play a critical role in
the development of atherosclerosis, and the coexistence of hypertension (HT) and dyslipidemia
(DLP) further increases the risk of CVD in T2DM. Epidemiological data support that T2DM patients
without previous myocardial infarction have a similar risk of myocardial infarction as nondiabetic
patients with previous myocardial infarction. Aspirin is used for the secondary prevention of CVD,
but the efficacy of aspirin for primary prevention in T2DM remains controversial. This article
reviewed the recent evidence from three randomized controlled trials (ASCEND, ARRIVE and
ASPREE) on the effects of aspirin for primary prevention. These studies showed that aspirin
therapy provided a benefit in primary prevention but also increased the risk of serious major
bleeding events in diabetic patients. The positive benefits of aspirin in preventing serious vascular
events were largely counterbalanced by an increased risk of bleeding. Based on the results of
these trials, especially the ASCEND study, the American Diabetes Association’s 2020 Standards of
Medical Care in Diabetes recommend the use of aspirin for primary prevention in diabetic patients
with an increased cardiovascular risk after a comprehensive discussion with the patient on the
benefits versus the comparable increased risk of bleeding.

Keywords: aspirin, type 2 diabetes mellitus, cardiovascular disease

Introduction

The prevalence of diabetes mellitus (DM) nephropathy, coronary artery disease, peripheral

is increasing worldwide. In 2017, the Inter- artery disease and cerebrovascular disease,
national Diabetes Federation estimated that contribute substantially to morbidities and
there were approximately 425 million adults mortality in people with diabetes.
(aged 20-79 years) with DM and that the Cardiovascular disease (CVD) is the most
number will rise to 629 million by 2045.1 Both prevalent cause of mortality and morbidity in
microvascular and macrovascular complications patients with type 2 diabetes mellitus
of diabetes, including retinopathy, neuropathy, (T2DM).2 A meta-analysis of 102 prospective
J Chulabhorn Royal Acad. 2020; 2(3): 54-62 54
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studies showed that the risk of vascular
events in T2DM patients was two to three
times higher than that in patients without
diabetes and was independent of other
conventional risk factors (e.g., sex, age, obesity,
smoking, hypertension and dyslipidemia).3
Vascular events were defined as coronary
heart disease, any subtype of stroke and
other vascular deaths. Evidence supports that
improvements in glycemic control reduce
CVD in both T2DM* and T1DM, although this
effect may require a long time.” In addition,
intensified multifactorial interventions, including
glycemic control, renin-angiotensin system
blockers, lipid-lowering agents and aspirin,
reduce death from CVD in T2DM with persistent
microalbuminuria.® The current American
Diabetes Association’s (ADA’s) 2020 Standards
of Medical Care in Diabetes recommend the
optimization of glycemic control and other
risk factors to prevent atherosclerotic cardio-
vascular disease (ASCVD) in people with
diabetes.”(P2019)

Pathophysiology of atherosclerosis in DM

Hyperglycemia and insulin resistance play
a major role in the development of Atheros-
clerosis in diabetes. The underlying mechanisms
involve both epigenetic changes and intracellular
metabolic abnormalities, leading to the over-
production of reactive oxygen species.3(P1)
The overexpression of multiple cytokines in
adipose tissues, including tumor necrosis
factor-a, interleukin (IL)-1, IL-6, leptin, plas-
minogen activator inhibitor-1 (PAI-1), resistin,
fibrinogen and angiotensin, is also evident in
diabetes.’ Furthermore, diabetic patients have
increased biomarkers of inflammation, such
as C-reactive protein (CRP) and nuclear factor
kappa-B (NF-kB). Together, oxidative stress,
low-grade inflammation and endothelial dys-
function contribute to an increased incidence
of CVD in diabetes.?

The coexistence of hypertension (HT) and
dyslipidemia (DLP) further increases the risk
of developing CVD in T2DM. Atherogenic

dyslipidemia in diabetes is characterized by
elevated triglyceride levels, low high-density
lipoprotein cholesterol (HDL-c) and high levels
of small and dense LDL (sd-LDL) particles. Small
LDL particles can directly enter the arterial
intima to generate local inflammation and induce
the formation of atherosclerotic plaques.'°

In diabetic patients, platelets are dysregu-
lated in terms of both receptor and intra-
cellular signals, leading to hyperreactive
adhesion, activation and aggregation. The
mechanisms of platelet dysfunction include
reduced insulin sensitivity, which causes
increased signaling of P2Y purinoceptor 12
(the main platelet receptor for adenosine
diphosphate), impaired responses to nitric
oxide and prostacyclin and increased reactive
oxygen species. Hyperglycemia, obesity,
dyslipidemia and inflammation also contribute
to abnormal platelet function in diabetes
(Figure 1). 11

Epidemiological data support that T2DM
patients without previous myocardial infarction
have a similar risk of myocardial infarction as
nondiabetic patients with previous myocardial
infarction.!2 Previous studies show that
aspirin may provide a benefit for primary
prevention in T2DM. However, the results
from randomized controlled trials (RCTs)
were somewhat controversial. In 2002, The
Antithrombotic Trialists” (ATT) Collaboration
reported a meta-analysis of 287 RCTs and
showed that antiplatelet therapy (aspirin in
most studies) reduced the risk of ischemic
events by 22% in patients at high risk of
occlusive vascular events. The risk reduction
in the subgroup with diabetes was only 7%,
but the difference was not statistically
significant.’® Another meta-analysis of six
primary prevention trials also indicated an
uncertain net value of low-dose aspirin, as
the reduction in serious vascular events
(myocardial infarction, stroke and vascular
death) was counterbalanced by an increased
risk in major bleeding.
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Figure 1: Pathways leading to increased platelet aggregation in diabetes (adapted from Patti G.
et al.(2019)*) TXA2: thromboxane A2, ADP: adenosine 5'-diphosphate, ROS: reactive
oxygen species, GPlIb/llla: glycoproteinlib/Illa, PAR4: Protease-Activated Receptor 4,

P2Y12: P2Y purinoceptor 12

The administration of aspirin resulted in a
12% proportional reduction in serious vascular
events (0.51% aspirin vs 0.57% control per
year, P=0.0001), mainly due to a reduction in
the incidence of myocardial infarction.
However, the aspirin group also showed an
increased risk of major extracranial bleeding
[rate ratio = 1.54 (95% CI 1.3-1.82), P=0.03].14
Of note, only 4% of participants in these trials
had diabetes.

The Japanese Primary Prevention of Athe-
rosclerosis With Aspirin for Diabetes (JPAD)
trial used aspirin for the primary prevention
of CVD in patients with T2DM.*> This study
enrolled 2,539 T2DM patients aged 30-85
years without a history of atherosclerotic
disease. Participants were randomized to low-
dose aspirin (81 or 100 mg) or placebo, and
the median follow-up was 4.37 years. The
results showed that low-dose aspirin did not
reduce the risk of cardiovascular events or
increase the risk of significant bleeding in
T2DM patients.'® Interestingly, the results of
the JPAD trial were consistent with those of
another RCT.® A subsequent 10-year follow-
up of the JPAD trial showed that long-term
low-dose aspirin therapy still did not decrease

the risk for cardiovascular events but significantly
increased the risk of gastrointestinal bleeding.'’
Overall, these results suggest that the role of
aspirin therapy in reducing cardiovascular
events in T2DM patients without ASCVD is
inconclusive. Therefore, the efficacy of aspirin
for primary prevention remains controversial,
which is in contrast to the use of aspirin for
the secondary prevention of CVD, where the
benefit of aspirin clearly outweighs the risk of
bleeding.'®

Aspirin pharmacology, mechanism of action
and resistance in diabetes

Aspirin is absorbed by passive diffusion
across the gastrointestinal membranes of the
stomach and upper small intestine. Peak plasma
concentrations are reached within ~30 minutes
for uncoated formulations and 3 hours for
enteric-coated formulations after oral ingestion.
The half-life is only 15 to 20 minutes, but the
antiplatelet effect lasts for 7-10 days because of
the irreversible mechanism of action that
blocks the cyclooxygenase (COX) activity of
prostaglandin H synthases 1 and 2. This results
in the inhibition of thromboxane A, (TXAy)
and prostacyclin (PGI;) generation (Figure 2).
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Figure 2: Aspirin mechanism of action
(adapted from Capodanno D & Angiolillo DJ (2016)*°)

Low-dose aspirin selectively inhibits COX-
1 activity, which subsequently inactivates the
TXA; pathway. This inhibits platelet activation
and aggregation, which are two important steps
for atherosclerosis. However, permanently
blocking COX-1 activity may increase the risk
of gastrointestinal hemorrhage.® It has been
reported that higher doses of aspirin inhibit
both COX-1 and COX-2 activity.?

In contrast to the results from previous
clinical trials'>6, primary prevention with
low-dose aspirin did not conclusively reduce
the risk of cardiovascular events in T2DM
patients, despite the ability of the drug to
inhibit platelet reactivation and aggregation.
This raises the concept of aspirin resistance
in people with diabetes. Aspirin resistance is
arbitrarily defined as the failure of aspirin to
completely inhibit COX-1 activity. The platelets
in diabetic patients are hyper-reactive and
exhibit enhanced activation and aggregation
compared with those of healthy controls. The
potential mechanisms of increased thrombosis
in diabetes include enhanced platelet activity,
coagulation activity?® and activation of other
pathways leading to platelet hyperaggrega-
tion beside the COX-1 activity.

In addition to increased platelet activity,
other metabolic conditions, including hyper-
glycemia, obesity, dyslipidemia and low-
grade inflammation, also increase the risk of
atherothrombotic events in diabetes. Therefore,
aspirin therapy alone may have suboptimal
therapeutic effects for the prevention of
atherosclerosis in diabetes. Variations in the
formulation of aspirin and patient compliance
also affect the clinical efficacy of aspirin. The
enteric-coated formulation of aspirin fails to
achieve complete inhibition of thromboxane
B, generation due to incomplete absorption,
which reduces its bioavailability compared
with the uncoated formulation.?! This might
contribute to the so-called aspirin pseudo-
resistance.!

Recent evidence from RCTs on the effects of
aspirin as primary prevention

As mentioned above, the clinical benefit
of aspirin in the primary prevention of CVD
remains uncertain. Therefore, large RCTs are
needed to confirm the clinical benefit of
aspirin. Recently, the results from three large
RCTs on the use of aspirin as a primary
prevention strategy for CVD were published.
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One study was conducted in people with
diabetes [A Study of Cardiovascular Events in
Diabetes (ASCEND)], and the other two were
conducted in non-diabetic individuals [Aspirin
to Reduce Risk of Initial Vascular Events
(ARRIVE) and Aspirin in Reducing Events in the
Elderly (ASPREE)].

The ASCEND study (22) was published in
August 2018 and involved 15,480 participants
with any type of diabetes without manifest
CVD. Participants were randomized to receive
100 mg of aspirin per day or the placebo for
7.4 years. The results of the study showed a
significant decrease in the risk of first serious
vascular events (defined as a composite of
non-fatal myocardial infarction, non-fatal
stroke or transient ischemic attack or death
from any vascular cause) by 12%, but the risk
of major bleeding was significantly increased
by 29%. A cardiovascular benefit of aspirin
was observed in most patients despite the
use of cardioprotective agents, including statins
and anti-hypertensive drugs. The absolute
percentage differences were 1.1 percentage
points lower in the incidence of serious vascular
events and 0.9 percentage points higher in
bleeding events in the aspirin group. Based
on these values, 91 and 112 patients would
need to be treated to prevent one CVD and
cause one major bleeding event, respectively.
The results of this trial were in contrast to
those of previous trials™>® and did not support
the hypothesis of aspirin resistance in T2DM.?
However, the risk and benefit of aspirin
treatment in primary prevention were of
similar magnitude.

The ARRIVE study?? was published in August
2018. This trial investigated the benefit of
aspirin for the primary prevention of CVD in
non-diabetic patients at moderate risk for
first cardiovascular events. Participants included
men older than 55 years or women older
than 60 years with risk factors, including
hypertension, dyslipidemia, current smoking
or a positive family history of CVD. A total of
12,546 patients were randomly assigned to

receive 100 mg of aspirin daily or placebo.
The mean follow-up was 5 years. The aspirin
group showed a non-significant decrease in
cardiovascular events by 4% but a significant
increase in the incidence of gastrointestinal
hemorrhage by 2.1% compared with the placebo
group. Cardiovascular events occurred in 269
(4.29%) patients in the aspirin group versus
281 (4.48%) patients in the placebo group
(HR 0.96; 95%Cl 0.81-1.13; P0.6038). Gastro-
intestinal bleeding events (mostly mild) occurred
in 61 (0.97%) patients in the aspirin group
versus 29 (0.46%) in the placebo group (HR
2.11; 95%Cl 1.36-3.28; P=0.0007). Therefore,
aspirin therapy had no role in primary
prevention in patients at moderate risk of
CVD.

The ASPREE study?3~2> was published in
September 2018. This trial studied the effects
of aspirin on disability-free survival?3, CVD?*
and all-cause mortality?®> in healthy elderly
participants. A total of 19,114 participants
with a median age of 74 years were enrolled
and randomly assigned to receive 100 mg of
aspirin or placebo. The trial was terminated
early at a median time of 4.7 years due to
futility. The rate of the composite of death,
dementia or persistent physical disability was
21.5 events per 1000 person-years in the aspirin
group and 21.2 events per 1000 person-years
in the placebo group (HR 1.01; 95%Cl 0.92—
1.11). The risk of death from any cause was
12.7 events per 1000 person-years in the
aspirin group and 11.1 events per 1000 person-
years in the placebo group (HR 1.14; 95% ClI
1.01-1.29). The rate of CVD was 10.7 events
per 1000 person-years in the aspirin group
and 11.3 events per 1000 person-years in the
placebo group (HR 0.95; 95% Cl 0.83-1.08).
Aspirin use in healthy elderly participants did
not prolong disability-free survival or prevent
CVD but increased all-cause mortality and
significantly increased the risk of major
hemorrhage events compared with the placebo.
Table 1 summarizes the patient characteristics
and major results from these three trials.
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Table 1: Summary of aspirin primary prevention trials in diabetic and non-diabetic patients

ASCEND ARRIVE ASPREE
Published NEJM 2018 Lancet 2018 NEJM 2018
Method RCT RCT RCT
Participants 240 years old with DM Men 255 years of age >65-year-old

Number (n)
Intervention
Follow-up period
(years)

Primary outcome

Secondary outcome

Event rate

Rate ratio
95% ClI

Risk of serious
bleeding***

Rate ratio
95% ClI

All-cause mortality
rate ratio/95% ClI

No CVD

15,480

Enteric-coated aspirin
100 mg vs placebo

7.4

First SVE:
Non-fatal MI, non-fatal
stroke, TIA, death

8.5% vs 9.6%

0.88
0.79-0.97
4.1% vs 3.2%

1.29
1.09-1.52

0.94
0.85-1.04

with 2 to 4 risk factors;
women 260 years of age
with >3 risk factors

12,546

Enteric-coated aspirin
100 mg vs placebo

Composite outcome:
M, stroke, CV death,
unstable angina, TIA

4.3% vs 4.5%

0.96
0.81-1.13
0.97% vs 0.46%

2.1
1.36-2.28

0.99
0.80-1.24

nondiabetic healthy elderly

19,114

Enteric-coated aspirin
100 mg vs placebo

4.7

Disability-free survival:
Death, dementia,
persistent physical

disability

Cardiovascular events*
All-cause mortality

Cardiovascular events*
10.7 vs 11.3 events per
1000 person-year

0.95**
0.83-1.08
8.6 vs 6.2 events per
1000 person-year

1.14
1.01-1.29

1.14
1.01-1.29

ASCEND: A Study of Cardiovascular Events in Diabetes, ARRIVE: Aspirin to Reduce Risk of Initial Vascular Events,

ASPREE: Aspirin in Reducing Events in the Elderly

*Cardiovascular events: defined as fatal coronary heart disease, non-fatal myocardial infarction, fatal or non-fatal

stroke or hospitalization for heart failure.
**Rate ratio of cardiovascular events = 0.95
***The most serious bleeding events included gastrointestinal bleeding and intracranial bleeding.
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Table 2: Summary of the recommendations for the use of aspirin for primary prevention in
patients with diabetes

Guideline

Recommendation

ADA 2018%

ADA 2019’

ADA 2020%

Aspirin therapy (75—-162 mg/day) may be considered as a primary prevention
strategy in those with type 1 or type 2 diabetes who are at an increased
cardiovascular risk. This includes after discussion with the patient of the
benefits versus most men and women with diabetes aged > 50 years who
have at least one additional major risk factor (family history of premature
atherosclerotic cardiovascular disease, hypertension, dyslipidemia, smoking or
albuminuria) and are not at an increased risk of bleeding. (C)

Aspirin therapy (75-162 mg/day) may be considered as a primary
prevention strategy in those with diabetes who are at an increased
cardiovascular risk* after discussion with the patient of the benefits versus
the increased risk of bleeding**. (C)

Aspirin therapy (75-162 mg/day) may be considered as a primary
prevention strategy in those with diabetes who are at an increased
cardiovascular risk and both diabetic men and woman aged = 50 years with at
least one additional major risk factor (family history of premature ASCVD,
hypertension, dyslipidemia, smoking or chronic kidney disease/albuminuria)
who are not at an increased risk of bleeding (e.g., older age, anemia or
renal disease) (A).

(A): Level of evidence A: clear evidence from well-conducted, generalizable randomized controlled trials

(C): Level of evidence C: supportive evidence from poorly or uncontrolled studies.
*Increased cardiovascular risks: Patient with diabetes aged > 50 years who have at least one additional major risk
factor (family history of premature atherosclerotic cardiovascular disease, hypertension, dyslipidemia, smoking,

or albuminuria).

**Increased risk of bleeding: Older age, anemia, renal disease.

Based on the results of these trials (22-
26), especially the ASCEND study, the current
ADA’s 2019 and 2020 Standards of Medical
Care in Diabetes for the use of aspirin as a
primary prevention strategy in patients with
diabetes were changed from those in 2018,
as shown in Table 2.

Conclusion

In conclusion, aspirin therapy shows benefits
in primary prevention in diabetic patients
who are at an increased cardiovascular risk, but
the absolute benefits of aspirin in preventing
serious vascular events were largely counter-
balanced by the increased risk of bleeding.

Primary prevention is not likely to result in
decreased CVD in non-diabetic patients with
moderate risk factors or healthy elderly
patients and is significantly associated with
serious hemorrhage events. Starting aspirin in
patients without CVD may be inappropriate,
especially in non-diabetic and elderly patients.
The benefit vs risk of stopping aspirin after its
long-term use for primary prevention is still
unclear. Doctors and patients should make
shared decisions for the use of aspirin as a
primary prevention strategy in diabetes.
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