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maeiiiinguarasdileAnwrauasnis loading dose siladaRusionadninisnainludthelsafndonuadise
?Taméf’mﬁ;a%w wagtlSeuiisuennislufisussasresenladanuainnis loading dose colistin Afunsla loading dose
colistinlugfthelsaiindenuafiGeiosdugadn Tamerunadyu vhmsfnvuuudounds Tulsmeruadmu sz
Yuil 1 genew 2561 Fa 30 fuenou 2562 FufthelsnfndeuuniioRosinugatn Suuidu 124 918 Answidoya
sheadaiBanssaun liun Aranud Arfesar Aads Andoauunnsgu wazadifideoyun 1dud Paired samples T-test,-
Chi-square test, Fisher’s exact Test Wag Binary Logistic Regression Nan15AN®INUIN Qﬂ’m‘ﬁwm 124 578 WA
&1 loading dose colisting1uau 86 518 wazdsliiliien loading dose colistin S1uaw 38 518 davilvgdumanie mqm?{a
675 U umsinuluvediisengsnssune 1 wazvegtheviin 2 maUAsuudase serum creatinineriousnwniian
wdsuazdrdoauuinnsgiueg 1.44 uay 1.38 wagndsinwifimsiUdsuudasan serum creatininetfisduidu 1.86
uay 1.68 Insauluglinueinishifsuseasaainnislden

PUNaUDINIT loading dose 81lAGAR WU Qﬂwﬁuwméé’ﬂﬁm loading dose colistinflornsitu Sovaz 39.5
vuzdfaeunnddslaliion loading dose colistin fo1n15ATu fevas 26.3 wenanianuaniaiUIeuiisuoinislsl
flesvasduasenladaiu wud guhefiunmddslien loading dose colistin inensdulsifisuszasdarnnsldolsiunnsg
mnéﬂ’mﬁwéﬁﬂﬁlﬁm loading dose colistin ag1siiiedAyN1sedA (p=0.398)
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Effects of Loading Dose Colistin

in Drug Resistant Infectious Patients, Lamphun Hospital

Samrit Utarasak B.Sc. in Pharm. and Warangkhana Wanla M.Sc.in Pharm.

Pharmacy Department, Lamphun Hospital

Abstracts

The purpose of this research was to study the effect of loading dose of colistin on clinical outcomes
of drug resistant infectious patients.and comparing the adverse effects of colistin from loading dose colistin and
non-loading colistin in drug resistant infectious patients. Retrospective study was conducted in Lamphun Hospital
between October 1, 2018 to September 30, 2019 with drug resistant infectious patients total 124 persons.
Data obtained were analyzed by the descriptive analysis, including frequency, percentage, mean, standard
deviation as well as the inferential statistics including paired samples T-test, chi-square test, fisher’s exact
test and binary logistic regression. Results of the study were concluded as follows. Total of 124 patients,
doctors prescribed 86 loading dose colistin and 38 non-loading dose colistin, mostly males with an average
age of 67.5 years, admitted to the medical male 1 ward and intensive care unit 2. Changes in serum creatinine
before storage, excess and standard deviations were 1.44 and 1.38 and after serum creatinine changes increased
to 1.86 and 1.68, most not found adverse drug reactions (ADRs).

As for the effect of loading dose of colistin found thatpatients who were prescribed medication loading
dose colistin improve 39.9%, while patients not prescribed medication loading dose colistin improved 26.3%.
In addition, from the analysis results comparison of adverse drug reactions of colistin found that patients prescribed
by the dosage of loading dose colistin were not significantly different from those used by patients who were not

prescribed by the dose loading colistin (p = 0.398).

Key words : Colistin, Antimicrobial, Clinical Outcomes, Drug Resistant Infectious Patients
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fBENa WU Streptococcus pneumoniae vibiinlsavandniauinulwanetgliiiiu 5 au fimsaesnuntudugisu
Mndovay 47 lulina. 2541 wisdudovas 65.6 Tud A 2556 Enterococcus faecium fi8n5 o871 vancomycin wag
Tuseu 10 T (sswined wa. 2545-2555) Sovaz 0.8 Windudesay 3.2 Tudw.a. 2556! sudmuilymnismosvesdely
naw Acinetobacter Fufuauvmvadlsafinidelulsmenuiadiinalelonia nelsafndoszuumaiumelasiuaiose
melavesfiaeledy Wewmahdnorosmniuaziuuiliiufesngu carbapenems dudugiiAigndmiunisinula
AndeanuuaiiBounsuau Tnefdnsinisnes imipenemiinanndosay 14.4 Tl 2543 Hudesay 66.3 luln.a. 2556
wenINHSmude wu E.coli uaz Klebsiella pneumoniae ﬁLLmIﬁaﬁyamﬂa;u carbapenems ageraLflos’

Tsmgrunadyudulsmennariily vun 433 Wes fmasiiunisihssSdgiRmsnveadoniesnediuieliios
il uaznui Sanderesiteitunnduntinsinie Tusewinedw.a. 2560 - 2562 9nTne. 2560 wuSosay 19.89
anaadntoslulne. 2561 ouay 17.40 usidennlul 2562 (Foya i eudwmnay) wusasderosnniu Sosay 20.06
Woroeninuinn 3 Suduusnlulssmeuiadiyu Ao Abaum MDR $owa 2372 s83asfe E.coli/K pneumonia ESBL
$ovay 21.27 uay Pseudomonas MDR $oay 15.59 gy uenanidmusammsindelusn. (HA) Tud w.a. 2560
Youay 1.55 Tna. 2561 Youar1.68 uarlulna. 2562 Yovay 1.78 (Toya o Weudemey) Jafiududniios Joiiny
dulngasdudennyumy Q) dmiushmnsiadenesilunssuadesvoddsmeriadmu fuwlduanasmnd e,
2560 Soway 1.57 Tn.e2561 fovar 1.03 uarluling. 2562 Sovay 096 mudduuulimudonoslunszuadon
Fdutlymdnday 1dun ESBL (E.Coli/K.Pneurnoniae) 58481 Pseudomonas k&g A.Baum MDR aaid iy 533isannnis
draradeya Tula. 2562 (Foya m iieuAwnaw) wuimanulweutio Acnetobacter baumannii iogn meropenem
winewieedesas 0 Fnausinansiden meropenem Hyaf1N1331698NNARIENEA AD 4,002,228 U 915y
colistin unulunsaifndensen Acinetobacter baumannii wazdenseauiinesesn Meropenem vildiiuunliuddlden
colistin snFululsanetua

g1 Colistin 1fugndugadwlungu Polymixins Ssoangudlagsu endotoxin vesideuuafiFounuay s1iigmii
srldaudtina. 2492 warlunivangluegasaitiesnuiu mnnsiewilfianenshifssasdrolauazssuulszam
ylsinsldenanas windmnigtinisaiveadenesigeiu Sdinmheduldsnuiieifadouuefidounsuauios
Wt Wosnnauanifveseniifinanszaiesannsduiudevuadauiedenen 168 uasdediulngsil
sioen witneavilianemslifisusvasdeioln Tnevilimsunsndushurdaderumadlafiuaniy dwalsinsduesen
vosdidnlnslaviuaransth waduimntuuazene Jeilvimehauredaanasiname Acute tubular necrosis T
fusasruuszam \inoMsieudsee duau iuw wageravganigla’ ilviddiedaslasumsauaazidnseisegng
Tn&audieldien colistin ftinsquanasihasTaflelen colistin vaslamenuiadiyu I¥suuleuieannssnaisasisaae
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wihfinsrasousuIng) MUy loading dose d1m3uen colistin FBuargUuuunmsuImsen msUuraemuaIng
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Tsangrunadyu

2. WewFeuisuanishifisszasdvesenladaiuainnis loading dose colistinfiunslal loading dose colistin
Tufthelsnfndouuaiidofiosiugatn Tsmeuagmuy
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A18E19

fhogaililunsite fe fiheluiilésumaitadeinideunaiiFofiosdugadn tasfiungddlien loading dose
colistinuaglailsion loading dose colistinmudegaiituiinlunvssiou Tsunsugruteyadidnnsedindvedlssweuia
Sy Tusewinedudl 1 saneu 2561 4 30 fugiou 2562

Aauliun1sivy

fidedndongtaeiunmddditen loading dose colistin wazlfliien loading dose colistinanadieyailtuiinly
nvsndeu Wawnsugruteyadiinnsedndvaddsmeivnadmu Tasvhnstufindeuadiaeluildsunmsidadefnde
wuAfiGeResduaainasuuutufinnisveliofuwuaiiGefiaauay lsmeuiadmu dmstssdulasumdglidnw
waztudinly Uszneusne deyargine Yeyansddltendugadnueaunmd ormssulifisszasdainmsldouasnadns
n9AaTn

a c Y
ﬂ']‘i’)l;ﬂ‘ﬂ%ﬁ‘llaga
mMsIeilliisunsuddaglumsimszideya Useneume alfdamssan liun Amnud Aidesay Aade
ANdeuuNInTEIY wavaiflgaeunnu loun Paired samples t-test, Chi-square test, Fisher’s exact test Waz

al

Binary logistic regression lagvinnismuuaaszautbaAgnsanangzau 0.05

a o
WEN13738
v dy Y
dayanugIuveiUieg

NNITIUTINTayagUlsidisumsshululsmenuiadine uagldsumsitadefndouuailiSenae1sugadn
Tuszgninadui 1 sanau 2561 89 30 Aueneu 2562 dgUaedunaeinside Suiunisdu 124 518 Suuniu 2 nquldun
nauLnngdslvien loading dose colistin §11u 86 518 uazddlilien loading dose colistin §1uu 38 518 Iaenudn
AU3eunddslien loading dose colistin daulugiilumwavie fo1gwnde 66.9 U uazdnsunisinwilunedenin 2 ns
WaguwUawe serum creatinine AeusnwiilAafeuazdiudsauuninsgiued? 1.48 wag 1.38 uagnassnuIiinis
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WasuwUasr serum creatininesiinudu 1.86 waz 1.74 liwvennishifisUszasiannnsiden wazdnlnadedinlulss
WeUNa (dead) nauEthefiunmedslaliien loading dose colistin wuin @ndvigjidunene fengade 68.6 U waziihiu
mssnwiluvedithsengsnssume 1 msiwasuulasen serum creatininefousnwiidiedsuazaiudonuuinnsgiuegi
13.6 waz 1.00 wazndadnuniinisasunlasen serum creatininesiisn@usfu 1.84 way 1.54 limuernislifeUszasdann
nslden waralvgdedislulsmenuna (dead) (Famnsnedl 1)

o v & v
M15190 1 %aa&awugﬂu%amﬂw

Y

dayaiugu delen loading  dslail¥ien loading 524
dose colistin dose colistin (N=124)
(N=86) (N=38) uU(38a2)
U (Fovas) U (Foeaz)

LA

¥ 55(64.0) 28(73.7) 83(66.9)

YOIR 31(36.0) 10(26.3) 41(33.1)
21

ﬁﬂLaaﬁJiSD 66.9+13.90 68.6+£16.62 67.5+14.74
RLeld

D1YINTIUNEY 3(7.9) 16(18.6) 19(15.3)

91YINTTUYY 1 6(15.8) 18(20.9) 24(19.4)

91YNTTUYNY 2 5(13.2) 8(9.3) 13(10.5)

vierUemiln 1 5(13.2) 9(10.5) 14(11.3)

veUeniin 2 8(21.1) 16(18.6) 24(19.4)

veUaeniin 3 5(13.2) 5(5.8) 10(8.1)

faunssuyey 1(2.6) 3(3.5) 4(3.2)

FRENTTUNA 2(5.3) - 2(1.6)

AAwsuLdu 1(2.6) 8(9. 9(7.3)

SUR nsgqnang 1(2.6) 1(1.2) 2(1.6)

WiAvad - 2(2.3) 2(1.6)

Al +3ny 1(2.6) - 1(0.8)
msiUaesuuUasAT serum creatinine

rounw (Aade/Andonuunigiv) 1.48/1.52 1.36/1.00 1.44/1.38

n&a3nw (Auade/Andosunangg) 1.87/1.74 1.84/1.54 1.86/1.68
amsouliineUszasfaInnisiden

laiwuenisldfisUszashannnisiden 52(60.5) 26(68.4) 78(62.9)

wuonshuisUsgasAannislten (ADRs) 34(39.5) 12(31.6) 46(37.1)
NaawsN19Aain

Shwmeviesnsa (improved) 34(39.5) 10(26.3) 44(35.5)

Shwiliimevdeensldity (not improved) 13(15.1) 13(34.2) 26(21.0)

derdnlulsaneg1uia (dead) 39(45.3) 15(39.5) 54(43.5)
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nsSeuiisuannisldiveuseasnvasenladaiuainnis loading dose colistin Aun1sli loading dose
colistin TugftlelsdnifouuaiiFefosidugadn Tsameuiadiyu

nansisuifleudiaeiounasvdsesninudsutasn serum creatinine lufthslsafindouuadideiionn
dugadn Aunnddinaslalil loading dose colistin wud1 flhevisasandgu fe flhefunnddlfen loading dose
colistin (Aou/v&s = 1.48/1.87, p=0.000) wazdsliilsh loading dose colistin (low/n&3 = 1.36/1.84, p=0.012) T3
Wasuutasdn serum creatinine fifingstundsnissn egnaditfodidymneadifissdu 0.05 (Fn91edi 2)

Funanisianuennssuliifivszasanmsldenuns loading dose sladanuluitelsafnidouuniise
Fosndugadn Tssmenuiadmunudt fuasfiunmeddlien loading dose colistin 1ineInsdulsifvdszasdarnmslden
liuanssangfiefiunmddslallen loading dose colistin aesfitfadAaymaaia (p=0.398) (Fams1sii 3)

M15199 2 MIaSeuiisuAafnouwaTnaIIaINITUABULUAIAT serum creatininefULUUKUNTTASITAIUgaTN

wUUBKUNSATlden  nswAsunUasAn serum creatinine  Mean S.D t df p-value

&alvren noaUsNEN 1.48 152  -3.699 85 0.000*
loading dose colistin PRITNY 1.87 1.74

dalailvien naUSNEN 1.36 1.00 -2.634 37 0.012*
loading dose colistin NRITNY 1.84 1.54

I @ o

* AtydAYNNENs p<0.05

A151991 3 n1swWTeuiisuainisduldnsuszasdainnisldeniunis loading dose enladanulufUlelsafne
wuaiBeRaefugadn Tsanerunagiyu

a1nsaulinUszasAannisiden dlven dslailsien Chi-Square df p-value
loading dose colistin loading dose colistin
U (Sawaz) uuGavaz)
Tainuannislaausyasmannnisiden 52 (60.5) 26 (68.4) 0.715 1 0.427
NUBINS LRUsEaImaINNSLGen (ADRs) 34 (39.5) 12 (31.6)

NAYDIN"3 loading dose sladaRudanadnsendinluginslsnfnifauuafidenosdugatn Tameunadiyy

NaveIN15 loading dose enlAdaRusradnsNIRATnNUI1 nsddlvien loading dose colistin wawdslullven
loading dose colistin finnuduiusiunadnsnnddnuansiety egrefideddmsadafiszdu 0.05 Ineiangnadng
MemdTinmadunIsShEIevEean1sATL (improved) wuin Qﬂaaﬁuwméﬁﬂﬁm loading dose colistin lonsazuvie
$nwne Sevay 39.5 vaueiiflheiunmdddlillifon loading dose colistin fo1nsAtuniesny e fovay 26.3 (K
7la)

uenaniannimageutadeiifinnuduiusients loading dose srladafuiugtaslsnfndonuafiFonos

% IS

Augadn lssneunadiu wudn ansldiiauszasaannmslden (ADRs) nsiiisunisshwdiluvies ICU e1gunndn

a [

60 YPulU wasineye ludanananis loading dose elafaiuiugUlglsafnoluafiiSeseedugadn agialad

v o W a

HodAYn19adanszau 0.05 (A9RN1597 5)
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M15199 4 AUFUNUSTENINMUUURUNN TS IFeAugaTniuNaawNsN19AaTin

naawsn1eAdain dslien d9lailsien Chi-Square df p-value
loading dose colistin loading dose colistin
3 (Foeasz) 3y ($ovaz)
Snwmeviesnsao (improved) 34 (39.5) 10 (26.3) 6.089 2 0.048*
Snwldmevzeanslaliitu (not improved) 13 (15.1) 13 (34.2)
@eTinlulssne1una (dead) 39 (45.3) 15 (39.5)

CE

* AtydANNats p<0.05

M13199 5 wanisnageuladeidmananis loading dose sladafuiudulslinfinautuniitenaerdiugadin
T3angunaaIyu

M5 loading dose 8nlad&aRAU Adjusted Odds Ratio 95% ClI p-value
2N LNIUsTAsAaINNSIGen (ADRs) 1.422 0.626 3.233 0.400
MIISUNSSNwIdalues ICU 0.578 0.263 1.272 0.173
81811nn31 60 YUy 1.174 0.454 3.035 0.740
WA 0.614 0.259 1.456 0.269

a ¢
dguuaziansaing

NNANITIATIZIINTT loading dose colistin AUNAGNSNISAATEN AUNUIT A3 loading dose colistin d@walinis
$nwwnevisonIn1siivu (improved) $osay 39.5 vufifiaefiunngdslallsien loading dose colistin fion1situnde
$nwe $osag 26.3 Bsfialéd N3 Loading dose colistin fufthelsnfindouuniifeosiugatnilomaiaziionns
Fiu aenadpatfunanisidoves Aunn wAdinius uazane’ HodosssAninmuasmnudaonforeinisinwinsinide
Acinetobacterbaumannii #8187 colistin WU tﬁgﬂwﬁwwﬁaﬁ%é’adﬁamﬁa A. baumanniiwaglasugn@a colistin
e (11 518) dnsnovausmnandininingUnedlssuedn colistin Samfueitugdug (38 18) Fananliin e1da
colistin SafluFudenfimnzdmiunmssnuameindeuvadiGoesdiugadn wifivaindnasidise Tinaiadiy
solnognelnddn

uenninu fhelaafndeuuafiGfiosdugain Tameiuadiyu Aunnddsl loading dose colistin 4
TomadeTislulsmeualdliunnsreiu aenndesfunanisdnuvesiuiand wuuuds uagiisen mires® shmsidoides
WUULNUNISIEEAIUaTN Hadwsnandlin wazensiuislssasdannsidendugatnlunisshwilsavendniauly
Tssmg1u1ainmsinidio Acinetobacter baumannii wudn1skeFiLRaTndiil colistin Tnadndnisnatinlsisnaannis
Tdesmugadnillaisl colistin

AMuUNaN1sANEINISAnANeINSlUNUsyasrvesenlndaiuaInns loading dose colistin fun1sly loading dose
colistin TugfthelsrRndouuniiGenesdnugatn Tsmenunadimu wudt flhefiunndddlien loading dose colistin 1fin
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Outcome of Chemotherapy Counseling in Oncology Patients

by Pharmacistat Phrachomklao Hospital

SawitreeKet-Aim M.Sc in Pharm (Clinical Pharmacy),

Lersak Prachuabaree M.Sc in Pharm Department of Pharmacy Phrachomklao Hospital

Background and objective : Chemotherapy is most often used to treat a wide variety of cancers.
Patients who receive chemotherapy should be adviced on adverse events management and proper self-care
to properly cope with drug related problems and ultimately obtain the maximum benefits from the treatment.
Understanding of cancer patients on chemotherapy adverse events and management approaches are important
to healthcare providers in the patient care plan. This study aimed to assess the knowledge and incident of
adverse events in cancer patients undergoing chemotherapy.

Methods : This was a prospective, descriptive study in cancer patients receiving chemotherapy in the
Day care unit, Phrachomklao Hospital during 1 October 2017 to 30 June 2018. A knowledge score utilizing
guestionnaires was used. The total score was 20 points, covering 3 aspects: cancer and chemotherapy (4 points),
chemotherapy adverse reaction (6 points) and management (10 points). An Adverse Event form grading was
adapted from National Cancer Institute Common Terminology Criteria for Adverse Events (CTCAE) version 4.

Results : Eighty cancer patients were assessed for eligibility and 78 (97.5%) were recruited in this studly.
There were 78 patients with mean scores of 3 items of 7.67+1.81 and 16.82 + 1.63 at baseline and next follow
up, respectively. The results demonstrated that patients had an improved knowledge score based on disease
and chemotherapy, possible side effect of chemotherapy and self-care behavior after receiving chemotherapy
counselling by a pharmacist following three evaluation periods (p<0.01). As for the adverse event evaluation,
the most common adverse event are fatigue (78.5%), nausea (49.4%), alopecia (48.1%), vomiting (27.9%),
peripheral neuropathy (23.1%), anorexia (21.8%), mucositis (17.8%) and infection (4.5%), respectively. Most of side
effects were reported to be less in degree (grade 1-2). Only gastrointestinal (GI) side effects such as nausea (30.4%)
and vomiting (16.4%) were high degree (grade 3-4). One patient in AC regimen has severe mucositis and fatigue.
All patients in FOLFOX-4 regimen were reported peripheral neuropathy.

Conclusion : The pharmacist’s intervention based on chemotherapy counselling improved knowledge in
new oncology inpatients. Overall, patients have a good understanding of cancer chemotherapy may reduce adverse
events following chemotherapy treatment.

Keywords : Chemotherapy knowledge, Chemotherapy, Cancer patient, Adverse events, Counselling,

Pharmaceutical care
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mmi’m?{m’mﬁa 3 g Guduviiiy 7.67+1.81 aAzuuu (Fevar 38.35) uwavvdaAnauna Wintu 1682 + 1.63 (Govay
84.1) Azuuumudiy mamslimuuzihUinvmudieinnusifutuegneiteddamisada (p<0.01) Tunnduldun
ausiulsansSauazmislionafivnn sty 2.53:0.92 avuuu fuenislifisUszasdaineuaiivnn 2.5641.03 Azuuy
wazsumsinmsfvenslifisszasdaneuaiivain guisiinsuuunnuiofs 4.06+1.42 uanslunised 2

] y a v @ o W ' Y
M19719N 2 ﬂ3LL‘L!'L!?I'J']ﬂJELQaEJGUaQﬂ'J'IQJ;JLﬂFJ'JﬂULﬂ&lU']‘Uﬂ&L‘ULLﬂagﬂ']u

Auzlundazay ARfYATIULA21MS (mean + SD)

Aaulvimuwuzin  wadldAuuzln  wias-nau

1. fhumnudBedlsauzise [Asuuuiy 4 Azuuy] 1.04+0.86 356+0.59  2.53+0.92*
2. muanuiesemshifisszasdvasenaivngn 2.59+0.92 515+0.81  2.56+1.03*

[AZUULAN 6 ATUUL]
3. fuANiEeINInnsivenslificlssasdaneneaitadn 4.04+ 1.07 8.04+ 1.17  4.06+1.42*
[AgUUAL 10 ATUUL]

P< 0.01
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pInshlislsrasdaniaiivndnainenaiivndawenaiugns loun AC, FAC, Mayo, FOLFOX-4 uwagn1slv

Cyclophosphamide Tu SLE wuanmslidfisdszasaiinuvesliun seumie (fatisue) Sovay 78.5 MsiinaAduld (nausea)

Jowaz 49.4 nus (alopecia) Sowaz 48.1 91U (vomiting) Sesay 27.9 ¥1UansiievUatsiin (peripheral neuropathy)

Sasay 23.1 Wee1m1s (anorexia) Saway 21.8 wwaluuin (mucositis) Sp8ay 17.8 way LAANISAAWS (infection)

Sovar 4.5 dwlngJuszauliuuss (grade 1-2) nsifino1nislafisuszadzunss (grade 3-6) WulueInNsveTEUUNY

Wuewns loun maiineduldSeray 30.4 91suiosas 16.5 wugUle 1 s18lugns ACHA mucositis JuKse wazilons
gaumdgsunsaudaudfunisshwiivlulsmeiuia enisyaeiievargwimulugUisnnsenlaans FOLFOX-4
TwandeanisiinenshifisUszasdnniaiivndn dwandunised 3

A1519% 3 9115 laNUsTEIRRINLANYIUN

2 nshifeUszasn $1uauase (Govaz)
AC FAC 5-FU/leu FOLFOX-4 Endoxan  Total
Nausea Grade 0 5(6.3) 5(6.3) 27 (34.2) 1(1.3) 2(2.5) 40(50.6)
Grade 1-2 4(5.1) 3(3.8) 8 (10.1) 0 (0) 0 (0) 5(19.0)
Grade 3-4 8 (10.1) 2 (2.5) 12 (15.2) 1(1.3) 1(1.3) 24 (30.4)
Vomiting Grade 0 10(12.7)  7(8.9) 36 (45.6) 2(2.5) 2(25) 57(72.2)
Grade 1-2 1(1.3) 2(2.5) 6 (7.6) 0(0) 0(0) 9(11.4)
Grade 3-4 6 (7.6) 1(1.3) 5(6.3) 0(0) 1(1.3)  13(16.5)
Anorexia Grade O 15(19.2) 8(10.3) 35 (44.9) 1(1.3) 2(2.6) 61(78.2)
Grade 1-2 2(2.6) 2 (2.6) 11 (14.1) 1(1.3) 1(1.3)  17(21.8)
Grade 3-4 0 (0) 0 (0) 0 (0) 0(0) 0(9) 0 (0)
Fatigue Grade 0 1(1.3) 0 (0) 15(19.0) 0 1(1.3) 17 (21.5)
Grade 1-2 15(19.0) 10 (12.7) 32 (40.5) 2(2.5) 2(2.5) 61(77.2)
Grade 3-4 1(1.3) 0(0) 0 (0) 0(0) 0(0) 1(1.3)
Mucositis Grade 0 12(15.2) 9(11.4) 39 (49.4) 2(2.5) 3(3.8) 65(82.3)
Grade 1-2 4(5.1) 1(1.3) 8(10.1) 0(0) 0(0) 13 (16.5)
Grade 3-4 1(1.3) 0(0) 0(0) 0(0) 0 (0) 1(1.3)
Alopecia Grade 0 1(1.3) 1(1.3) 34 (43.0) 2(2.5) 3(3.8) 41(51.9)
Grade 1-2 16 (20.3) 9 (11.4) 13 (16.5) 0(0) 0 (0) 38 (48.1)
Grade 3-4 0(0) 0 (0) 0(0) 0 (0) 0 (0) 0 (0)
infection Grade 0 17 (25.4) 8(11.9) 35(52.2) 1(1.5) 3(4.5) 64(95.5)
Grade 1-2 0(0) 1(1.5) 2 (3.0) 0 (0) 0 (0) 3(4.5)
Grade 3-4 0 (0) 0(0) 0(0) 0 (0) 0(0) 0 (0)
peripheral neuropathy Grade 0 6(20.5) 8(10.3) 0(0) 0 (0) 3(3.8) 60(76.9)
Grade 1-2 0(0) 2 (2.6) 2 (2.6) 2 (2.6) 0(0) 8 (23.1)
Grade 3-4 0(0) 0 (0) 0(0) 0 (0) 0 (0) 0 (0)

—
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dgUuazIansalnanisinen

MnmansAnsubhiihediesuuunnufiodessi 3 Sudududeutiuinfio 7.67 wiefesar 3835 ilesan
nqusegsdnluailudinenslml Govar 87.7) lEFuniitidaedausndminnuiifefunssnudseuaiiiids
Tunng du ludiureseufifsrtueuadivhsn ernsldfisissasdiing sudnsufoamfioaneimslifissyasd
a1 ndsldsumuuzihinumideaaivhdamuitssduanuivesiiisfuinniufensuuuaiody 16.82 vio
Yovaw 84.1 Wneiiusnniulunnd i Ssaenadestunmsdnuines Subongkot uazamy nsAnyIves Prisutkul A wazAne’
WaEN15ANYIveIBaoraksa wavAmy’ fuumsliduuzihu3nmiuenaiiviialnondunssaduddduazaasilu
fhennaefidhiunsinnieeditidnndusn

nsfnwinuemnathadedussuumaiuomsiizuuss (grade 3-9) Tdudnninnduld o1deulneanizan
ans AC waz FAC dadugmsiedivhdnlunguiinliiAnnseauld endevlusedugs (nnindesay 90) wuilsfesas 47
uazfevar15.2 Audiiy saudavunsifneduld endeugns Mayo FadugasiaiividalunguitinliAnniseauld endeu
Tusefusdedeay 255 Geunnsnainiinulunis@nuives Subongkot wazame’ inuns anorexia NNTigATs
$ovay 47 Feenadiammilesanaruuansnsvesgaseuadithadld lunisnwiinuinisenietesiuaiuld endeu
(premedication) Tsvey acute waz delayed CINV (chemotherapy induce nausea and vomiting)®® felaiiigsnouay
Liwsngaudailinueinisaduld ondeulusziufisuuss sufimsussidusziuanuguusawoseinishifislsyasd
o19ligndeaiosnnidunalsuifiunuesesiing msvszifiuenslifivszasdvihnsussidiundaannldiadivrdaluudn
ohatiosanudunni wafilderasiniininAneie dafuuenannisliduusihEnvuagithend indunsasvinnuiamiy
fuamanvinInlunsguanasAumdymilugisuzidausase eangiRnisaluarenuguusswosonshifisUsyasd
nmslsuaivtn wesidgmituudliludssoy Wy Yiusllslaneauasgunislisadvnn uenaindy
wndvnsmstunumlunisiauontuzn1susuruiaetesiuoinistiafesarnaiivitn (premedication) Tiusnzaudiu
anzveaiieusarsy

¥ v o
A YV o

\HosmensAnwpsaliidedidnde Inshnmunanisussfiupnudtiiensasies Jsldiunannnisliduugih

v
o 4 [

USnwuazUsuiliupnuiiied) InefinsuseliuuasinanunaginasyinlinudeyangUlsdedinnudilie vielidila

=

eanunsatheniannuiumstesshliitheianuienudlaiuinntu msfinsvssdiuenad waeniaiaensld
fisvszasumensivasnisliiaiivad

Foaguainaiddeie msvsuamandunssulugthsuyiSaenslduuzsininwiBesauianmsidounad
Triludtsfifuniiiisaadiusnnnee Gaelifihedimuinnudlaioisionishifessad waznisdanisiuenns
liflsszasdaneneiitrinduaziandsnsangtinisaluazanuguussosonshifisszasdannsldoaivdals

LONE15919D9

1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer statistics 2018: GLOBOCAN
estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin 2018;68:
394-424.

2. d0tunzBuienA nsunsuwng nsznassaEgy. neileunziSeszaulsimenuna wa. 2559 (Hospital Based
Cancer Registry Annual Report 2016). NTUVWUVNUAT: UTEN WINTWINMIAuN 3119, 2559.

3. unsdounsse lsmervianszaeundl Jaiamesys. Menugiinisallsauzids Ussannsvosdawminmasys
U 2558-2562: 1-12.
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e Y A 4 Y 1
HaYaIN1TRAUITTUUIRGRauN s Iden TugUqglaunnsas
Tnalugniingavasnuuleuienislfenaumnne

afna aaetng a4, ANdY 81w 1a.U.
I3 NEIUIAAUAINTTYNTIYATZU

UNANED

Faquszad : ileUsaiiunsldonlivnzanlugtaslsalaunnsesluen Glibenclamide Metformin wag NSAIDs
a wnungUhsuen Tuldazszeyvaan siaunTEuU

WBnsfnen @ sduuLITEdeTaun IneimuissuuudadsunsldenludUislaunnses Tuen Glibenclamide
Metformin wag NSAIDs a1 usungthaouen adhulsunss HOSxP udrinnauuy Time series analysis Tnefnasius 1
unFIAL 60 B9 31 funnn 63 (ava 9 Phase) fio Phase 1 : Aouifmunszuu (lnsuna 2-3/60) Phase 2 : numaunsdeen
TugUaela (lnsana 4/60-1/61) Phase 3 : Waw1syuu pop up eGFR (lasuna 2/61) Phase 4 : MA@@usEUU pop up &1
(lmsuna 3-4/61) Phase 5 : Walu158UU pop up grsveedl 1 (lsuna 1-2/62) Phase 6 @ WaW1SyUU pop up &1
sveedl 2 : (lasana 3/62) Phase 7 : Wamunszuy pop up g15zeedl 3 (lnsud 4/62) Phase 8 : Wawssuukdafieuuuaan
g1 sveedi 1 (lnsana 1/63) Phase 9 : Wamnszuuudafouuuaane svasd 2 (lnsina 2/63) Tinseidesagnisidenlsl
wingaulugthelaunnses Tuen Glibenclamide, Metformin wag NSAIDs

Han13Ane @ Mafauszuuudaiounsidelugthelaunnses Tusses Phase 1-9 dnsldenlidmunzauanas
ANLENRU Fad %faaaxﬁuaa;:iﬂammmmﬁﬁ Glibenclamide Iu;:Iﬂwﬁﬁmqmm’h 65 U fin 7.02, 6.22, 5.59, 5.32, 0.52,
0.05, 0.05, 0.05 WAz 0.05 AU Sosazvesiihoiumild Glibenclamide Tugthefiil eGFR tosndn 60 Ae 1.42,
1.42,1.47,0.67, 0.40, 0.19, 0.06, 0.00 k@ 0.05 MIUARU %’aaawm@ﬂammmmﬁlﬁﬁm Metformin 31 eGFR Waani1 30
A 0.23, 0.16, 0.14, 0.13, 0.31, 0.04, 0.18, 0.15 uaz 0.00 nuaRUTeeazveeuanlsalaunnToll eGFR Weoundn 30
195U NSAIDs fa 1.61, 1.66, 1.59, 0.94, 0.49, 0.94, 0.30, 0.50 Waz 0.19 AIUFIAU

agUa : szuuudadeumslieludinelaunnsesiivanntudieannsldeolduangals

AdAgy : sruukdadounisldenlugthelaunnses, mslduaumemna
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Effect of Developed Drug Alert System in Patients with Renal Impairment.

Measure Pesults in Drug Related to Rational Drug Use Policies.
Atipol Klaypaksi, M.Sc, Komsan Asa, B.Tech.

Pharmacy Department, Sakaeo Crown Prince Hospital.
Abstract

Objective : To evaluate inappropriate drug use in patients with renal impairment in Glibenclamide
Metformin and NSAIDs at outpatient department in each phase of system development.

Method : Research design is research and development by developing a drug alert system for patients
with renal impairment in Glibenclamide, Metformin and NSAIDs at the outpatient department in the HOSxP
program and evaluated in time series analysis by measuring from 1 January 2017 to 31 March 2020 (9 phases
in total). Phase 1 : Measured from before system development (Quarter 2-3/17). Phase 2 : Review of dosage
regimen guidelines for kidney patients (Quarter 4/17-1/18). Phase 3 : Developed pop up eGFR system (Quarter
2/18). Phase 4 : Pop up drug testing system (Quarter 3-4 /18). Phase 5 : Developed drug pop up system part 1
(Quarter 1-2 /19). Phase 6 : Developed drug pop up system part 2 (Quarter 3/19). Phase 7 : Developed drug
pop up system part 3 (Quarter 4/19). Phase 8 : Develop a drug alert system on drug labels part 1 (Quarter 1/20).
Phase 9 : Develop a drug alert system on drug labels part 2 (Quarter 2/20). Analysis of percentage of
inappropriate drug use in patients with renal impairment in Glibenclamide, Metformin and NSAIDs.

Results: The development of drug alert system for patients with renal impairment during Phase 1-9 showed
that the inappropriate use of drugs has decreased in the following order: Percentage of diabetic patients using
Glibenclamide in patients older than 65 years = 7.02, 6.22, 5.59, 5.32, 0.52, 0.05, 0.05, 0.05 and 0.05. respectively.
Percentage of diabetic patients using Glibenclamide in patients with eGFR less than 60 = 1.42, 1.42, 1.47, 0.67,
0.40, 0.19, 0.06, 0.00 and 0.05. respectively. Percentage of diabetic patients using Metformin with eGFR less than
30 = 0.23,0.16, 0.14, 0.13, 0.31, 0.04, 0.18, 0.15 and 0.00.respectively. Percentage of chronic renal disease outpa-
tients using NSAIDs with eGFR less than 30 = 1.61, 1.66, 1.59, 0.94, 0.49, 0.94, 0.30, 0.50 and 0.19 respectively.

Conclusion : The drug alert system in patients with renal impairment can reduce inappropriate drug use.

Keyword : The drug alert system in patients with renal impairment, Rational drug use.
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unii

Iﬁﬂlmdga%“ﬂLﬂuﬁzgmé’mzjﬁuﬂwwﬁﬁwﬁ@maqﬂizmeilm.éfwzLﬁuié’mmj”aagaau'mmiiﬂlmLm'wismvﬂmﬂu
U n./.2552 lageAun1sAuinenIn1snseswadlnanaun1s MDRD (Modification of Diet in Renal Disease) Wuindl
mmsqﬂsuaﬂsﬂiméa%’ﬂuiwzﬁ 1-5 Wiy 17.5% weaUszns Fanuindangs WeiisuiunnuynuesUssime du wu
ansgewi3nT Wity 13.1 % vesUseang Ju wiiu 10.8 % wesUszwng Asaluf widu 15.6 % vesUserng® Genne
launwsesazdanasionsidner 3o active metabolite wo9e1 TnslannzgUaeiinnglaunnssssziuguuse vie
End stage renal dysfunction (ESRD) vilwiinnnusndusesuSuemennusesinge s lzu'Lﬁduﬁ?mzﬁﬁlﬂgjmnﬁmmms
laifisuszasdannnisliien (Adverse drug event) 3amsufusmmuuamenisufueludtaslaunndes® feduledenidu
Aoy Service plan awnmsldenammgua Ao fadiadai 11 Sosasvosithefly Glibenclamide luftheiifiony
1N 65 T ude § eGFR tosnin 60 wa/ui/1.73 ssrauns esniimudssgaienisinszduimaludens
fi¥adl 12 Jesasvesithoimmuiilion Metformin WWuwiadewdohuiveduileauausduima Tnglis
Sl Fansld Metformin Lﬂu%’aﬁwﬂu;ﬁﬁﬂWiUizLﬁumé’mﬂmiﬂiaﬂm (estimated glomerular filtration rate,
eGFR #1091 30 1a./und/1.73 msiaas esanifiserdedlunisifinnme lactic acidosis uasfdindaii 14
SovazvasihnelanlnEosasedu 3 Sululdsuen NSAIDs Inglvinanidesnislifen NSAIDs lugitas eGFR < 30 wa./unil/1.73
RPN

sruunmIgualuvasnguiasinssuiunisdndutgmainnislien uasniuaousenisen widmuaiiu
AamLAduMUEINMsdselivnzay dsfiegnansAinuves Sheen et al® nuindsasnslienAuvualugiaela
Ununansiisguusiegittesay 28.2 fifesfosas 25 wirduiluwndfiansanuiue Yang et al® wuarumnuesnislie
AsimnzaluginelsalameFesavinfuiosay 15.18 Msmenanfogiiuimidulssmeiu wsanad suiaduae®
WUl Sevazmnumuizauveansietussiunsauvedla fe Sevay 60.10 wasnisdslieniildwanzavdnlngay
\umsddldoriiuuue

sruuidadoumsldenlussuupeuiiunes Hreaamsldelivanzauludtelaunnseddd dsmnisAnwives dyuy
o13al uavanz” Ialilusunsunyszidoudidnnsetind (HOSXP) Aiflszuuudaufiou A1 eGFR Prsudafiouunnduay
wndwnslunsdiffuasiinglauanses wudamannisldenfesas 25.81 Jgymldsunsudledesay 92.05 o3an
uaaits uazane® 84 nduamen Creatinine Clearance (CrcL) Sulusffiusinguunthaenoufiunes aniiu wnduns
wATIIAsUANNYNABArUINYILINE WU mIsUTurunenesanzauiinduandesas 65.67 WU 72.58 (p<0.001)
nsAnwmes Awdishu et al” Ainisdsensludsunmdgnuivlifienumnganiudosas 17 Weldssuvaiiuayunis
#adulan1enddn (clinical decision support: CDS) Wisufudasas 5.7 ol CDS nisfnwwes Such Diaz et al"™®
wuiszuuudadeunuuisdaluiannsaifinmnuminzanvesnslden Taevdnisunsnussanumnzauvesnislden
Wwandosas 65 1ufesas 86

Tssmenuadudanszenswassuin Wulsmeuaseduafogd awn 400 Wes 9ndeyasevuveslusunsy
HOSxP deyalasua 2/60 wuindaiinsldoilimnzanie Jesazvesiirsiummuild Glibenclamide TugUedil
911N 65 T = 7.64 Fevazvesthelumuitly Glibenclamide Tugthedill eGFR fosndn 60 = 1.57 fovazves
fursumuiilden Metformin & eGFR found1 30 = 0.35 osazvesiiheusnlsalaunmsiasd] eGFR tfoendn 30 145y
67 NSAIDs = 154 fau Somuumatiostunisddldonlivangay Tnewanunszuuudadiounistdolufinelaunmies
Tulusunsy HOSXP Gafis HOSXP ety 3 liawnsaudadousliuuudimzinizas Solmunldliauysal Tnowuin
Tutssmalnglflilusunsunvsudoudidnnseding (HOSKP) Aiflssuuudafiou e eGFR iy
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N5

msAnnilFsunsiusesasesTaunmideluiged lameuaaunfanssgnasaszuia salasans S07q/63 ExPD
dlo¥udl 28 unsau 2563 uazeygelviiuteyaangsrnenslsmeasufanssgnaaszut Wunsidodaian
(Research & Development) tilefnwinaveansliszuuudafeunislionluginelaunndes densldenlsimunzaluend
\Retesivulouenmsldoraumaua (Glibenclamide Metformin uag NSAIDs)

GRUINTEEL]

Tsswenunaaufanszgnavaszui a usungtreuen lnefuteyaiisafunsiiolimnzaiugiaelaunnses
TuusazE19081U8INM SRS Tanum 9 phase faud 1 uns1AY 2560 B 31 Junaw 2563) Tnefeseaunisdiee
Glibenclamide, Metformin uaz NSAIDs Tugflaefiilin eGFR < 60 11a./u1i1/1.73 5y, 3nluUsuATH HOSXP

NHUA2DE19

FUnelsalaunnsesiifiinnisuseidiudnsinisnsesvedla (Estimated Glomerular Filtration Rate (eGFR)) < 60 31@./
Wi/1.73 aisu.  wungiUaeuen Tsswenuiaaudanssgnavassud saus 1 unsiau 2560 89 31 fuam 2563 Feldy
&1 Glibenclamide, Metformin uaz NSAIDs lnetfiudeyaanivszileudiannseing

WBNIANLUNITIY

WasruunsudsieunisidenlugUlelaunnses Insudusiousn Glibenclamide, Metformin wag NSAIDs
Wanszuvaslulusunsy HOSXP udriarawuy Time series analysis TngSana 9 svey §ail

Phase 1 : feufiwunszuy (lnsuna 2-3/60)

Humsmumumsdsiiorluiiaelaunmsesifinnamnzauvielsl

Phase 2 : mumunsdsentugihela (lnsana 4/60-1/61)

nsan « Wunmsmumunmensdlieluangeynssunisindunssuuasmstdaitemdeasunsdilden
Tugfthelaunnses Tnanznssunsviud famsnsdi 1
M51971 1 wuanenisuiuenlugiaslaunwsas 81 Metformin, Glibenclamide uazngs NSAIDs

Foun YUINVDIYN Creatinine clearance (m{/min) WAL
(mMsvinauvadlaun) 30-60 <30
Metformin 500-2550 mg/day eGFR 30-45 521in7234 avoid
Glibenclamide wUdld Fuar 13 ade 91910 max avoid
1.25-20 mg/day dose 1000 mg/day
widlifuay 1-2 nds avoid

Phase 3 : Wau15zUU pop up eGFR (losung 2/61)

sruufn ¢ WAuTUsunsy HOSxP ldamnsoudufioud eGFR 3 adsdnan Tumineetufindeyaluseuy
AOUNINBSLA LneasuandAl eGFR ananiiesAnie?

st : Waulpeselsunsy a$1a note ShlusiA uanse eGFR 3 AStangn nadifaniiilen eGFR < 60 wa/
W/1.73 Asal.

Phase 4 : na@@ousEUU pop up 81 (lasuna 3-4/61)

SEUUAY 1 AeufiawesllaunsaudnieunislienludUaglaunnsaals
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M : Nawilireufinnesuissfounislieluitelaunnsedld Inalussuuasdeyanisudafoulaedide
(lsignlusi®) InelduunAniudsud eGFR 1uen lelszuu drug interaction vihauld Fefiduazifindeyae Te “fthe
lnunnses szexd 3, 4 vdo 57 adluusedRitag nwuindinast andulfszuu Drug interaction nT1ABUSBUNAS
Fndu 1w fuaeilen eGFR 7 Ao fihelaunmsesszesd 5 (Wauduen YuiinlulseIR) mnunmdinisdaen Metformin
Favialld s3uv Drug interaction agvhmsnsasudoundsigitheneinsiuiing, “flglaunnsesszesil 57 violil
QRHERANIDEIENIZR))

Phase 5 : WaIUNS¥UU pop up enszexdt 1 (lasuna 1-2/62)

STUUAY ¢ AeumesuduiounsidenlufUlglaunnsesld wuulugnludd uwaglifissuumsudasounislden
RHLEH

Msan ¢ 1. aueeufiumesudafounsldoludithelaunnsesdlassnlui@ lnsszuuaeufinmesasiiia
foyae do “gihelaunndes sveedl 3 4 vide 57 adulseIRdUandnluii mnnsaad eGFR uay wuhdinast aandu
szuvaztiuiinteyae “glholaunndes szeedl 3, 4 vie 57 adunthesunnddaendalui® Mnuwmddeniidesuive
vsevnuldTsUUITIIRHUY

2. Wuszuunsudadiounsldnnueny fe sruuazudafeunsddldsn Glibenclamide nsdlfftheeny > 65 U
fulaedszgndldilaidunisudasounstdelusnmudisony Tnediinsudadiowdedinsdlde Glibenclamide
lugUageny 65 §i4 120 U

Phase 6 : WAILS¥UU pop up enszexdl 2 (lasuna 3/62)

Mg« Wunsiamudeunniessne Tu Phase 71 5 uarusudgaudluszuy

Phase 7 : WalU152UU pop up g15zeed 3 (lnsuna 4/62)

msan : Wumsengimanngnsddddolivmzauiloszuudaiounsddiolufiaelaunnsesag
noufiumefasysalusndunudaiinsdsldeonlsivengay Wieaunsoly

Phase 8 : Wanszuuudafouruaanet szefl 1 (lnsuna 1/63)

s ¢ umsudadiou A eGFR vuamng Tassumgiuendidesuiurune viedemengindu
faguit 1 ielindvnsannsadanamnuinundldine Sadusudasoudnguuuumils

E
a_ }m 1 NO 207
B

1 Biclofenac 25 myg TAB

ar b
Talasfluiinfuusenuesens #20 CAP
o 4 E 255
1 1A Juas 3 A X3
it nanedu iy T
v =5
unuam

JUN 1 szuukdadieunsidemiuaainet lngdinesdes uay A1 eGFR

Phase 9 : sz uUMILAouEURaINeT Sae?l 2 (nsuna 2/63)
e unsuiledaunnsesnisudafieuiuaainelu phase 71 8 auysal uagldlu Phase 9
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Hgnudniianig

fUheTsnlaunwiad Ae fUhefifiinisusziiugnsnisnsesvesle (Estimated Glomerular Filtration Rate (eGFR))
< 60 1a./u1¥/1.73 a5y, Aualagligns CKD-EPI

ssuuwdaeuntsldien fe szuuiltlumsieuitedestunsiioilimnzasiugiaslaunnses loun szuugu
Foyaiflilunisufurune seuvuansa eGPR Sulusfh Tuftheusiare 3 afdnan ssuuifousilui® wwnmueusas
F98N15 STUULHOUSALULR LenaueuazeIy seuukIaieunsitemiuaaineg

nsldenaumnna Rational drug use (RDU) o msfitelssuendimunzaniudamaunin Tnegldeluung
fmnzausuiiiiousazse sesvoznainsnufivenzay

Sewazvasnsldunlimunzanluguaglaunnsas loun

1. Yovazvoftheiumuiilisn Metformin i1 eGFR tfounn 30

2. Sovavvetheuanlsalaunnios i eGFR Wewnin 30 lasusn NSAIDs

3. fovazvostnelu iy Glibenclamide Tugthefifiongunnndi 65

4. $ovazvesinoumuiild Glibenclamide Tugthedill eGFR Hound1 60

NANI5IY

msRassuudafounseluginelaunndes lussey Phase 1-9 fnslelivmnyananasmudidu feil
Sovazvoafriumuilly Glibenclamide Tugfthefiflonguinnin 65 U fe 7.02, 6.22, 5.59, 5.32, 0.52, 0.05, 0.05,
0.05 wag 0.05 muddiy Fevazvesifireiumnuiily Glibenclamide Tugfthefifl eGFR o1 60 e 1.42, 1.42, 1.47,
0.67, 0.40, 0.19, 0.06, 0.00 uaz 0.05 MuAW Fovazuestitheruvmiiden Metformin i eGFR feendn 30 fe 0.23,
0.16, 0.14, 0.13, 0.31, 0.04, 0.18, 0.15 @z 0.00 MU Sosazvasrthuuenlsalaunnsadld eGFR Uoanii 30 lasuen
NSAIDs 9 1.61, 1.66, 1.59, 0.94, 0.49, 0.94, 0.30, 0.50 uag 0.19 mudu Fansai 2

msedl 2 SevazuazsiuauaiinisldenlimunzandUaslaunnsasluen Glibenclamide, Metformin
wazangy NSAIDs Tuusdazlasunauasusiaz Phase

o LY

m;%ll 9] Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8 Phase 9
Q2/60 Q3/60 Q4/60 Q1/61 Q2/61 Q3/61Q4/61 Q1/62 Q2/62 Q3/62 Q4/62 Q1/63 Q2/63

Glibenclamide 81g > 65 U

Swaunsidenlimunga 148 124 92 103 94 90 84 16 2 1 1 1 1
Sovazmalnsuna 764 640 643 600 559 558 506 092 011 005  0.05 0.05  0.05
%’aaamm?{aﬁia Phase 7.02 6.22 5.59 5.32 0.52 0.05 0.05 0.05 0.05
nsasuudaniisuneunth 0.80 -0.63 -0.27 -4.80 -0.47 0.00 0.00 0.00
mMswasuulasiio phase 1 -0.80 -1.43 -1.70 -6.50 697  -6.97 697 697
Glibenclamide eGFR < 60

Swaunsldenlimanga 26 21 15 16 16 9 5 8 3 4 1 0 1
Spuazsialnsuna 1.57 128 147 1.36 1.47 091 042 0.60 0.19 0.19 0.06 0.00 0.05
YouazAndsio Phase 1.42 1.42 1.47 0.67 0.40 0.19 006 0.00 005
nsasuulaniisunewth 0.00 0.05 -0.80 -0.27 021 -0.13 -0.06 0.05
nMswasuulasiio phase 1 0.00 0.05 -0.75 -1.02 -1.23 0 -1.36 -142 137
Metformin eGFR<30

Sumsldelimunzay 5 2 2 4 3 302 9 6 1 i 3 0
Sovazralnsuna 035 0.11 0.13 0.20 0.14 0.16 0.10 040 0.22 0.04 0.18 0.15 0.00
%faaazﬁm?%wia Phase 0.23 0.16 0.14 0.13 0.31 0.04 0.18 0.15 0.00

A
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A1599 2 Fewazuazdiuruaseansidenlidmanzanguiglaunnwsasluen Glibenclamide, Metformin
wazangy NSAIDs luusazlnsunauazusias Phase (si0)

350 Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8 Phase 9
Q2/60 Q3/60 Q4/60 Q1/61 Q2/61 Q3/61Q4/61 Q1/62 Q2/62 Q3/62 Q4/62 Q1/63 Q2/63
mMswasuwlaadieudeuni -0.07 -0.02 -0.01 0.18 -0.27  0.14 003 -0.15
mMawdsuulaniie phase 1 -0.07 -0.09 -0.10 0.08 -0.19  -0.05 -0.08  -0.23
NSAIDs eGFR<30
Sruaunslenldvanyay 11 11 13 17 15 6 3 2 9 11 a 5 2
Sovavaelnsund 154 168 083 250 159 160 027 018 079 094 030 050  0.19
SovavAaden Phase 1.61 1.66 1.59 0.94 0.49 0.94 0.30 0.50 0.19
mawdsuwlaadioutountin 0.05 -0.07 -0.65 -0.45 045  -0.64 020  -0.31
mswasuulaadiou phase 1 0.05 -0.02 -0.67 -1.12 -0.67  -1.31 -1 -1.42

HanIsHaIsTuUnIsLdaRaunsidenluduislaunnsasdlunsazszey

Phase 1 : fisuWmunszuy (lasua 2-3/60)

dlefimsandoyanuiiimsldolsimnzaulunnidin dwied 2

Phase 2 : numaun1sdeenlugtasla (lnsuna 4/60-1/61)

DuszozfiunmduazindunsoouiuludennasFosuuimenisdalioudy Lm'wudwéf’;%’i’mnﬂﬁaimsammmﬂ
Phase 1 Wlsaidntios wWu Sevazvesitheunmuilly Glibenclamide Tuffihedifiengunnnii 65 U anasann fewaz 7.02
wide 6.22 Yevazvesfileiummuilien Metformin § eGFR Tfonin 30 amasain owaz 0.23 wide 0.16 luvmedl
Ft¥nn 2 ¢ laliAsuuag

Phase 3 : WAIU15ZUU pop up eGFR (lasund 2/61)

Juszezfifamunszuy pop up eGFR 3 ﬂ%ﬂa"li‘j@ Wedumudafounazanszeznatduuai eGFR Jaunds nui
fi¥aiinisanasfisndntios fo Sovazvesiinerummuilly Glibenclamide Tuffthefiflongunnntr 65 3 anasan Soe
a¥ 6.02 ie 5.59 @i indn 3 i fmswdsuslanfivadnties  awmAnnusagiinsuani eGrR 3 adidnan
uiwwnd/indgnsenalaiauly Wosnnsudafeussifedunnedilaglidumnetueniidonsu

Phase 4 : nadauszuu pop up 81 (lasud 3-4/61)

Huszeziiauleouiune fudadounslioluguaslaunnseslduuulidnlui® wui fesaznsldenlimmng
avanaudlelfiouiu Phase 3 A Jovazvasifiloiumuiily Glibenclamide Tugfthefifl eGFR o1 60 anasannios
ay 1.47 a0 0.67 Fesazvewtheuanlsalaunniosd] eGFR Waendn 30 1asuen NSAIDs anasainiesas 1.59 wide 0.94
wandliFuinmsudauieulinadisannislionlivnyadls ddnmsldssuudanayiliiseiniszaumnn uazssuuagll
nuiuiaunIideazacdeya Jsainusiely

Phase 5 : WAIU152UU pop up 815zezdi 1 (lasuna 1-2/62)

Husvoziinueoufiumesudaiounslieluguaslnunnsesliuuusalud® Tnedumedes fu szozdiie
1n way 01y wuimslienlivenzananas Ao Sesazvesfftreiumuilly Glibenclamide Tugtheiiionguinnin 65 1
anasan Yevaz 5.32 wde 0.52 fevazveutheumuild Glibenclamide Tufthedidl eGFR Hounit 60 anasainies
8y 0.67 1nde 0.40 Fosazvawtheuanlsalaunniosdl eGFR Weundn 30 lasuen NSAIDs anasainfesas 0.94 wie 0.49
pg1alsnaudmudaunnsesuesszuvisiauiselulu phase 6
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Phase 6 : WAIWNS¥UU pop up 813zesii 2 (lasund 3/62)

WeoRnmudounwsninisiiaioulu phase 5 wudounwsog M7 3

A15199 3 VBUNWIDIVBITLUULRLABUNIST ITIVINU BAZHUINIINITHA LY

i Founwsasiinu sgazden wuIneuAily
1 eGFR @gnannsnsivaulily nsdl AUl admit e 1999 eGFR - WWeulusunsuunlifseatanuls
Lyignuanun Aaglignifuiniiaulduen saaulfusnuazaulily
2 wigthelaunnses Wignduiinlussuy g1udeya opd user fu Weulusunsuudly
opd user_web lainsariu
3 @1 eGFR Aagnlilafsdayaun n3dl /1 eGFR fnadlon 2 dumds  @eulsunsuudly iiiunsistoya
seuvaglifslayaun eGFR nsfinAtio 2 dumia
4 furelagtu fid laund AU3e admit \Julamedeundu Usunsiiu uindasowdu
Arlalvaidufunnadefinga e D/C landuduun launnses
5 szuuliduiine wulugUlgunesg uAlUsunsulivindmaneseu

“gUalaunnsesssesi 3 4 vive 57 AITTUUYT NUINYUUNG Wiataanulusunsuunnsad

Tu phase 7 6 ldamudaunnsosmesszuukazdniunisudly nuinsldelimnzananas Ao Sovazvesiiie
wwnuild Glibenclamide Tugfihediflengunnnin 65 U anasann fesar 0.52 wie 0.05 fesazvosthsuvuily
Glibenclamide Tugfthe7iil eGFR tloenin 60 anasaindosay 0.40 wide 0.19 Jovavvesifilheiummuiilden metformin
i1 eGFR osnin 30 anasaneway 0.31 wde 0.04

Phase 7 : WaIU15¥UU pop up 81szesii 3 (lasuna 4/62)

Huszeziudladounnissvesszuuauanysal wuinsldelsivanzavanas fie fosazvesiiroumuily
Glibenclamide Tugftheilil eGFR o1 60 anasaniosas 0.40 wide 0.19 Jesazvestheuenlsalaunniesd eGFR
aund1 30 lasuen NSAIDs anasaindesay 0.94 wide 0.30 agalsimudalinsldenladmunzay idedimseimanve
WUFsR31a7 4

AT 4 uansTentstinsddidenldvanzay uazaumg Tu phase 7

o
[

) 51811581 unwndnea GUItT)

1 Glibenclamide 5 mg WANGDULTATY ladiunsudafiouainseuu

2 Ibuprofen 400 mg UNNEDULTTUY ldiumsudafiouainseuu

3 Metformin 500 mg UNNEDULTTUY laliunsudafiouainszuu

4 Diclofenac 25 mg paslsUnnd AUreEeud lawemuneuiines
5 Diclofenac 25 mg p03lsUAnd AreEeud larwemuneuiines
6 Metformin 500 mg 21y Iunndlaale unndidladaen uncontrolled DM

7 Metformin 500 mg 21 unndlsale unndidladaen uncontrolled DM

8 Glibenclamide 5 mg 1Y IUNNE ey > 65 U sl Glipizide

9 Metformin 500 mg UNNEBUTATU STUUABUNIADTUNNTBY

10 Etoricoxib 90 mg p03lsUAnd Ansiounnglalls eunediaeiuenilodniy

A
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wunawnveansldelivnzay fe ldiunisudasieuanszuu/ulddseriureuiunes Sevaz 50 (T 1 - 5)
sosasfuunndiila Savay 30 (4o 6 - 8) sruuRpNTmaTUNNTas Jovas 10 (Fo 9) ulsurelidaiau fevay 10 (4o 10)
whildhammanlvgdennmsldvudelildsunaudafeunnssuuneuiiumesd duiu nauwdafeumsivomnsiy
#e 1 MslFiouuLaanen deayianndely Phase 8 feld

Phase 8 : Wanszuuwdaausituaainen szezil 1 (lasana 1/63)

lewmunnsudaiiou M eGFR vuaanen Tassumizfueniifesusunune wiodowmenenviniu figuil 4 uio
Tndvnsannsodanaanuinunaldie wuirdnsldelimnzauanas fe fovazvostheumuild Glibenclamide
Tudthefiil eGFR found1 60 anasaindosa 0.06 Wde 0.00 Vil Sevasvawieuanlsnlpunnses eGFR tosni 30
165u81 NSAIDs Liisanaindesas 0.30 W 0.50 Faldumanivn wud Wwihiviessninisiusiaainlagliiniesiius
maneiedos uazlusunsulalldfarmmaudafounuaainlfinsuyniedos Jsldudlalfauysal lu Phase 9

Phase 9 : Warunssuuudaiaurinuaanen szexdl 2 (lasuna 2/63)

Sourlvdounmseamsudadeusiuaanenanysal uarlilu Phase 9 wuirlimsldolivanzananas Ao fovas
youthsumuilden Metformin  eGFR toandn 30 anasandeas 0.15 Wy 0.00 uaziesazyestirousnlsale
unwestl eGFR tesnth 30 1#5us1 NSAIDs anasainfesay 0.50 1Hu 0.19 saifmunsldelimmnzauioding gy
Tu Phase 7-9 nufan5199i 5

ased 5 uanansdsldenlaimunzay Ty phase 7 - 9 wenUsswnmdunisddddenlrownmdlingds wazns
Usnwunndvaanduns

17i %90 Phase 7 Phase 8 Phase 9
Q4/62 Q1/63 Q2/63
1 Glibenclamide 81¢ > 65 ¥
1.1 ruumsaaenldwangay (51) 1 1 1

1.2 Msdsllaownmnelaldala (51e)
1.3 WndunsUsSnwwnng (51e)
2 Glibenclamide eGFR < 60

2.1 Srununsdsdenlaivnzau (518) 1 0 1

2.2 msdalilnounmdlidila (57e) 1 0 1

2.3 Wndynsusnewnme (518) 0 0 0
3 Metformin eGFR<30

3.1 uuNsasligenlaviungay (51e)
3.2 Msdsllnewnmdlangla (51e)

3.3 dunsUSNwILImg (518) 1 1
a NSAIDs eGFR<30
4.1 S1uunsasltenldmangay (51) il 5 2

1.2 Mmsdaldlaeunmslaidala (519)
4.3 WAINTUSAYILNNY (578) 2 0 3
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A15197 5 uanenisasldenliwunsan Tu phase 7 - 9 wenusznmdunisdsldenlnsunndlingda waznns
Usnwunndvaunduns (o)

i ELh) Phase 7 Phase 8 Phase 9
Q4/62 Q1/63 Q2/63
5 agﬂiamﬁg& 4 2330
5.1 Snunmsddldolivungan (57e) 10 9 q
5.2.1 msdidlnownmdlddtla (70) 7 5 2
5.2.2 spyundensfdreenls (310) 7 5 0
5.3 LndansuInwwnwng (31e) 3 1 6

5199 5 azdiulgdnlu Phase 9 s uaunsddldenldinzan anasan phase 7 fe 990 10 18 10u 4 918
Tnefumsddldolnewmslailddiilaanasmn 7 910 Hu 2 918 Teensdifiumelalldidlalu phase 9 Ao ftheiuwmu
filf Glibenclamide 31 eGFR tosnin 60 $1uu 1 518 waz {Ureuenlsalaunnsess] eGFR tieendn 30 1¢¥uen NSAIDs
fio diclofenac 1 318 umdufitrdanady Qﬂwﬁgqaama Lifimsduiinundunsgaivenadduneuiiames (Te 5.2.2) Fa019
Duldldndunsldldldrenfinmesiunstieen sldldnumsudaiiow wonani SwmuinadensuSnwunmg sty
910 3 518 10U 6 78 (phase 7 WisuiBuRU phase 9) Fan1sUinuunmdvaandunstietesiunisldenlsimmyauls
wandliiiuin nsldszuundafouniuaainetlu Phase 9 Wusthefiunsudaseulindunmsu

dsduazanusiena

msmuszuunswdaieumsldeluielaunnies Wunmsimunssuunmsudafoustsieiios Inglinaniam
szuuwun 3 U ieudladounnsesineg senuuuszuulagld wwada Design thinking™” Lﬁaiﬁmuauawia;ﬂ%am
wazanansathlUlfldass nuhssuuluneasdd famuteinnaavesszuuuaein/Jiul jednswolios aziulé
Fevarnisldenlaimanzaulugiaelaunnsesanas lugn Glibenclamide nsglgUaseguinndl 65 anasainiesas 7.02
(Phase 1) 1fiu 0.05 (Phase 9) duudituduuadanisldelivmnzan a1n 148 ada (losana 2/60) Wu 1 ads (nsuna
2/63) ¥ovazvoutheuudld Glibenclamide Tufflhefiil eGFR flosnin 60 anasnfesas 1.42 (Phase 1) 1y
0.05 (Phase 9) duwusiuduaunianslionlsivanzan 910 26 ads (nsuna 2/60) T 1 aa (nsuna 2/63) Jevay
Yot uiilden Metformin i eGFR tfounin 30 anasainfesay 0.23 (Phase 1) U 0.00 (Phase 9) Auius
fusauafsnslietlivanzas a1n 5 ads (asuna 2/60) W 0 At (lnsuna 2/63) Jevazaesfthsuenisalaunndes
i eGFR tiounin 30 1#usn NSAIDs anauainosay 1.61 (Phase 1) 1fu 0.19 (Phase 9) dufudiudiuruadenislien
liwngau 10 11 ads (s 2/60) Wu 2 aa (lasana 2/63) wandidiuinszuuudaiounsldoludislaunnios
Hrgaamslielivanzauld

nMsmLIsEUUNUI phase 2 Fadunismumuuuimmansddlden anduiiugiuiiddglunsiaunssuy
udaiiou Femauumenisuivrnneliduiiseniuvenmd enailiunmdlivsuen wiewndunslivsnuummg
ieannenalitulalunisUinuusmeiAsafuruine fannsAnuwives Kondowazamz!'? fidnwnAgifuaimnnislsl
Gnwunndveandans dnilu phase 3 Fudunsiwunszuulngldmaudaioud eGrR 3 adsdnan wuiiannisli
limsngauldifivadniioowingu aummfinan n1suandl eGFR 3 assargadunisudafoudlldfaus et
vilavese viliAnmsudafouiinnifull wwdddsiaulansudadou fansfnwives Backman et al®? Aifinsfinwn
InsudadouiinniAuluenaiilfife alert fatigue 1¢ nisldeldmmnzaulufiaslaunniesazanasinaudaus

-
=
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phase 4-5 Wuduly Feaziiiulsann Sesazvesgireiumuiily Glibenclamide Tugthefifongunnnin 65 U anasan
Sovaz 5.32 (U 052 (phase 5) Yevazvoutheumuild Glibenclamide Tufthefill eGFR osnd1 60 anasan
Joway 1.47 e 0.67 (phase 4) SowavvawiUrguanlsalaunnsesl eGFR Weunidn 30 ldsugn NSAIDs anasanseeay
1.59 wide 0.94 (phase 4) Faansliifiuinnisldszuuudafiouinuneufinmes Heannstdorlimuzanld fanisdnu

9 imudnseuvativayunisandulaniadiindae

Y99 037 uauia uazauz® uay n1sAnwIves Such Diaz et al. |
poufines luftaslsalaidesstsanaulimnganlunisldon Gamsliszuuudadiountsliormsiintsmumuszuy
ogarinane fagtiiuldann phase 6 nuarmunwIesesszuuuiadiou yhlsiFesuudiitelissuuannsaudaieuls
anysal whnssuumsudafeunislionlunesfiomes axauysallu phase 7 ud uidunsldelimnzan Faldinse
i wuhawmdlvgiinn nsliifunisudafiouanssuu/ldldseeshuneufiames Sevay 50 fafu maudaieu
rnumeuiumesifissesafeiotalifiemes mstinmsuiaeuihuromduse Wu madeuvuaane Judludeunmies
auysallu phase 9 m3wauszuUludafewiuaane elosiuanuiianainvesszuunoufiumes vensddldon
ldngassinueonfweslaglildacle Feorafiamgannisudadiousiinniuly Alert fatigue Tasssnisliinduns
Fadufirendanansudafoutuaaneuuusinzinizasin eGFR wag 1 wudilu phase 9 ndwnsanansayinw
wwgldifinan 3 518 (phase 7) \Ju 6 518 (phase 9) FenndunslduinuunmdfasiliAnnsTdelaimanzauls
oglafimunislioliimngan oraianeudidaveaunme iesnumdfinsaneimnsnatinvesineusznouse
Fan1s@nwves Vidal et al. ¥ wazn1s@nwives Bonapace et al. ™ fidiuinnisuurunngn asiansaneInsiaeain
ma&é’ﬂamﬁaﬁmumLmeﬂumiU%Jusummmﬁw Felu phase 7 unndddladeen 3 516 phase 8 unndasladeen 4 s1e
Glu phase 9 uwnddaladsen 2 599 Feldud 1) ergsunmdlsnln filadsen Metformin Tufthermmuiiniuauszdy
thanalalld wineeldiendn uasihefienudssionny Metformin-Associated Lactic Acidosis 1 2) unmdasladsen
Glibenclamide lugtheene > 65 U Lﬁaamnéﬂaaﬁﬂsxi’auﬁ Glipizide wawrUelsiigufnsal hypoglycemia 3) e
&als hemodialysis Tuvinantsunnssy wmdaalaly Ibuprofen 1x1 pc 3 Ju iy phase 9 Samunsdslden
onzanlaglildidda Wu 2 910 wiuiuduned gaeisaese ldinmssuiinndunsdseadunoufines
Fsoradululiiundunsldlilinenfneslunisinee miiliwunsudadion Gafeamanvasioly

RIGIRIE
foruanuzlunmsideasedely

1. pssimsfimunssuusdadounsldoluengudug was fhongudug wu fuelsasu Wudu

2. mafinwluearmsinaeuAiuremdLazIdYns iofaszuUldnsnuamFeIsTeaLImdLay
BELE

3. msinmsUszyiitermuauumenstionlugiaslaunnses Tuen Metformin uaz NSAIDs nsdl eGFR 30-60
desntagtuuumamsdddendmuaiisadlflifennusedase s vio fnsanaumnzaumiity shliwamig
nsddldelurasfainalidaeu msinsmuelidnnuiotestuauduau 1wy NSAIDs eGFR 30-60 lildsioiile
1Ay 2 #Unn9i w3 Metformin eGFR 30-45 fmuslilduuingsgn 1000 me/fu ity

a a
nNAANIINUTENA

ARYeveveUAMNEIENMILIINUIAAIAINSS NI ITETTU Wnd induns dndvinisheuiiawes wasfian
audnTnniuvedlsmeiuiaduianssgns st Mlianusuiiolunisfinwinisd
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The Effectiveness of Pharmaceutical Care in Outpatients

Acquiring Antiretroviral Drug at Singburi Hospital

Patchara Puntasu, B.Sc in Pharm
Chaisiri Chandej, Pharm D.
Pharmacy Department Singburi Hospital

Abstract

The objective of this study was to investicate the effectiveness of pharmaceutical care for Outpatients
treated with antiretroviral therapy at Singburi Hospital, by studying drug related problems found in patient care,
physicians response to pharmacists intervention in order to resolve problem or to prevent drug related
problems, medication adherence, knowledge understanding about diseases and medication, and clinical
outcomes of patients after providing pharmaceutical care by pharmacists to resolve problems. The study
was conducted from October 2018 to September 2019, using descriptive study design with frequency and
percentage statistics.

The study showed the total number of patients received pharmaceutical care at HIV clinic was 695, of
which 63 were new cases, more male patients than female. Most of the patients were in working age,
between 30-49 years old. Numbers of drug consultations by pharmacists were 735 times, 97 time form new
patients, 626 times from old patients, and 12 times from transferred patients from other hospitals. Numbers
of drug related problems, found by pharmacists were 114 times. There were 59 times of poor medication
adherence (51.75%), followed by 55 times of adverse drug reaction (48.25%). There were 32 times of
prescribing errors which required counseling and pharmacists interventions,which were accepted by physician
41 times (87.23%) and partially accepted 6 times (12.77%) In term of medication adherence, 82.16% of
patients continued to take prescribed medication, and 76.55% take medicine on time. Regarding, knowledge
and understanding about diseases and medication, 92.37% of patients had the most knowledge about drug
indication.Followed by 89.93% about drug administration, 84.75% about drug storage, 82.30% about side effect,
80.15% about CD4 Cells, and 79.86% about viral load. Clinical outcomes of patients after pharmaceutical
care, by studying the mean CD4 cell and viral load values, The average CD4 cells found in year 2019 were
551 cells/mm?, which is higher than year 2018 with the average CD4 cells found were 494 cells/mm’. The
number of patients with viral load less than 50 copies/ml,There were 519 cases in yeah 2019 and 454 cases
in 2018

In conclusion, providing pharmaceutical care is essential for pharmacists to be part of HIV patients care,
since pharmacists could find and resolve drug related problems in a timely manner, as well as providing knowledge
about medication usage. Resulting in more effective treatment, and help patients to have a better quality of life.

Keyword : outpatient pharmaceutical care, drug related problem.
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System Development to Prevent Repeated Drug Allergy

by Computerized Adverse Drug Reaction Monitoring System

Mangkorn Angsanan M.Sc. in Pharm.

Pharmacy department, Maharat Nakhon Ratchasima Hospital

Abstract

Objective : To develop computerized adverse drug reaction monitoring system for drug allergy history from
data center of Ministry of Public Health. The system displayed by web application program. Physicians and
pharmacists who were users of the system can be use this program so quickly and easy.

Method : Research and development design. To develop web application program for drug allergy
history through web service of Smart Health ID System, central data base of Ministry of Public Health.
Develop system to monitoring and surveillance adverse drug reaction by define roles of pharmacists and team
in Maharat Nakhon Ratchasima Hospital.

Results : Use of computerized adverse drug reaction monitoring system to prevent repeated drug allergy
events can use on website of pharmacy department, Maharat Nakhon Ratchasima Hospital (http://pharm.mnrh.
go.th) and also have drug allergy check menu (http://164.115.23.100:800). Computerized adverse drug reaction
monitoring system processed with high performance technology, responsive web design, performing well on
both tablets and mobile phones. The system could function in Maharat Nakhon Ratchasima Hospital. During
implementation period from november 2018 to april 2019 (6 months) The study resulted showed that 126 times
to use this program for check drug allergy history. 117 (92.86%) were detected in database and 9 (7.14%) cannot
be detected. The overall user’s satisfaction is at very satisfied level.There was no report about patients who have
repeated drug allergy.

Conclusion : The development of the computerized adverse drug reaction monitoringsystem helps
health professionals for making decision on safe drug prescribing, dispensing, administering medications for patients
resulting in protect patients from repeated drug allergy, improve medication safety and lead organization to
Thailand Health 4.0

Keyword : Adverse drug reactions,Adverse drug reaction Program
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Effect of Antibiotic Use after The Development of

Rational Drug Use process in Saraburi Hospital

Narakorn Naratikornrit M.Sc (Pharmacy)

Department of Pharmacy, Saraburi Hospital

Abstract

Objective : To study the effect of the Rational Drug Use (RDU) policy on antibiotic use, the patterns
of antibiotic use in three infectious diseases which are Upper Respiratory Tract Infection (URI), Acute Diarrhea
(AD) and Fresh traumatic wound (FTW) and the relationship of antibiotic prescribes with revisit of outpatient
within 14 days after the first treatment.

Method : A retrospective study was conducted using hospital data during fiscal year 2016 - 2019.
Segmented regression of interrupted time-series analysis was performed to compare antibiotic use rate
between before policy implementation (October 2015 - September 2017) and after policy implementation
(October 2017- September 2019). The Pattern of antibiotic use was presented in descriptive percentage data.
Chi-square analysis was used to find out the correlation of antibiotic prescribes with revisit of outpatient at
the statistical significance level of 0.05.

Results : Comparing before and after policy implementation. The use of antibiotic reduced by 16.85%
in URI', 5.61% in AD and 8.39% in FTW. The pattern of antibiotic use in patients with URI found that Amoxicillin
(cap, dry syr.) (54.91%) and in patients with AD found that Norfloxacin (57.14%) was mostly. Dicloxacillin (cap,
dry syr.) (36.15%) and Amoxicillin (cap, dry syr.) (35.38%) were mostly used antibiotic in patients with FTW.
Analyze the relationship of antibiotic prescribes in URI with revisit of outpatient found that the revisit ratio
of antibiotic prescribes more than non- antibiotic prescribes in patients with URI was significantly different
(P<0.05). But didn’t find the relationship of antibiotic prescribes with revisit of outpatient in patients with AD
and FTW.

Conclusion : The results of the implementation of RDU policy showed that the rate of antibiotic usage
in three infectious diseases were decreased. The patterns of antibiotic use were consistent with the policy
guidelines. In the case of the revisit ratio of antibiotic prescribes more than non- antibiotic prescribes in
patients with URI was significantly different . This may be caused by many reasons such as compliance and
self-health care. Including a doctor’s diagnosis which should continue to be studied.

Keywords : rational drug use, RDU, antibiotic use
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- yuvut@senseveddsimeiuia Wilsensefiaassl waglinast ludafelsmeua
- duasunslvenludyteudnuana
- Wiameaing1nnsgIu (RDU label) waraaneniaiy (extended label) Wideennwilng wunn/AslH
Fomssz s uardeudld uuazil QR code UuaanyLiNans LonansTeyaLIdIMIUUTEYYU (patient information leaflet
v PIL) wislsifflesunsudoyafiddayiReriuenldedns azmnuazasuiu seliiineldenlfesagnieazvasade
1N
- fmsdudumsliiae alssanhdsnsdatouaranaiuasseiussamansunmslunmsdaen
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1.5 dgugsumsnszuiinivesyaansmanmsunmdlulsmenuia Tasdavhunenadnnisediou Tuihdeiife
funsaaadaliAnnsldengsaumena Tnsuanionanslifumbenusingg lulsmena wieurliuaundenisney
fanu Jemeta BaunmenaAvmsiildduiunsudife

unAuEUT 1 Fos win luae meedld lidesilaenufToue

uneudRUT 2 Fea viouds Fownueshideriivielsl

uneNd LT 3 Foa mafugshideidiofiaumg fusaide

unANNEFUT 4 Bos nslden Metformin Tofauminwa

unAWANUT 5 3es Mslden Inhaled Corticosteroids TugtaeTsadia

1.6 duasunisnsgntnivesusensu “Aaneulden” 19 o1 “gnlsa gnau gnen” wasAndldsrnulivaende
nmisldenegsllaumnua lundulsauaengueniinutes Tasdatanssudetelud

- Aanssuusyduiug annnsld enufiuslaelidndu wazayulnsnaden

- AanssuUszandantusin Facebook Page Tssnenunaaszy3 lngihdeiinmsinauefe nsduaduliiie
nsldenufturedramnvanly 3 nqulsa

- ManssuAusseAlitaya RDU Application UngUae aifl WALUARINTNINITUANE

1.7 fnsdaviuuamanmslienjiugdmivlsafndenaiumeladinuy lsrgaanszdindeundu warly

UIALNAEANRURLUAN NN

2. dupeudniunsinwuaziivdoya

n9ideidunsfnundeyauuudounsy (Retrospective study) sudunsAnwuassunudeys (ussezna 4
Yauuszana Qeudszana 2559-2562) lnediumsiiudeyanfieginnsyuugiudeyaasaunaiiunisldelsmeuna
GERAIR

mMyinzideyasnsnslien azfinnsandu 2 99 Ao Tudnnaumsdniiulaseinsm (1 ganau w.A.2558 G 30
fugney 2560 ) wagndsmsiidulasannss (1 manan Wr.2560 A 30 Augnou 2562 ) wasAnundeguuuunsdslden
Ufthug Tu 3 ndulsn sawdsnmsmenuduiusvesnislisufiaussunmanduindnwsuuuitasuen namnaning
adausnnnelu 14 $u Tudsudseana 2562

3. JunauilATEnazuUINg

3.1 Answitoyavialy Iiud Sunudthsuenildfumsidededelsafademaiumeladiuuy Tsrgaanseds
Beundu wazithefiiiausaanaingtimaynuia diauedeyaiBmssann Wudwou Tnsudsmmadlsuussan

3.2 enwideyadnsnsddlienuiiiug’ Mmemslinnsiteyasynsunamsaumsnnnosuuuiiuig (seg-
mented regression of interrupted time-series analysis: ITS) Lﬁamuammﬂﬁmaams Wasuuwladlumunaiuazdade
fisumunadwsvesnsinu muaunsl

(Yt =3, + B, time+f, intervention +f3, time after intervention +et>

b Yt fio Auszanaesuusn lunisinunide Sasnsldndiiue
Time #e fhulsnanduieulurreiidnutae
intervention Ao Maddunumuulovny  Inevhduusu (dummy variable) fvsuenmslsidumesinudu
sWa 0 Ae noulwduwmesinutuway 1 Ao aslioULmDIIUTU
time after intervention fia nawdin1sisuLleue TneduUsnafisudulidusesnudubunn 1 Huduly
drunaildlaliBumesiuty swadu o
Bo Ao ﬁwﬂizmﬂmﬁzﬁuﬁugﬂu (baseline level) au andiidu 0
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B, Ao AUsznamaUasuwasliiiugiu (baseline trend) foulidumesinudu vieuudltuiiflogudarnon
nsiiuleuny
B, fe AuszanusiunsUAsuLUas (level change) wasliBuimesinutu wie Adulszansvesnisiudsundas
Pnuleuy
B, fie Auszanamwalidunmsiudeuutas (trend change) dsnliBumesnudusisuiiou fureulisunes
nudy ‘Vi‘%’aﬂﬁL‘UgﬂmLﬂadLLU’ﬂﬁiﬁ/ié'\‘mﬁﬁuIHUW
e fle Apupaaindey
33 Sinse wuumsuaqm3aq°lﬂjmﬂgmuu°lummauaﬂ flasunidadedelsafindomaiumeladiuuy
TsAgannszhradeundy wasflhofifiiausaanaingdivaynuie diaueteyaiBmssann Wudwou Jovay
34 Ansgideya nanduaninuisuuugUisusnatendaninnsindunsinwiadmsnniely 14 fu
Wisuifeulufthevelésue warlildfueiTusluuiaznaulsn Tagldadf Chi Square w3 Fisher's Exact test
Tngldlusunsu SPSS
4. JumeuazURaN AN
thifeyaildanmsinuuazmsiiesieit inagunanisne lushunadise Jamuazguasse

NAN3ANEA

wadnsvesmsiuiuumsulsuensldofiuseswanivanaly 3 ngulsa nuwugif 1 wudigUein
dhelsafnidomafumeladiuuy uasdthefifiuinunaaningtfumnneda fuuiliianas Inslundulsafndeniaiiu
ymeladiuuu ‘fjﬂlﬂLQSEJﬁ’]M’JWEﬂ’JEJGiaLaﬁluﬁa‘uLLﬁ%Mé/\‘iﬁ’]LﬁuIﬂi\‘iﬂ’ﬁ“’lLﬂu 2,607.58 + 705.17 way 2,301.79 + 549.42
mudiy faansnsed 1 uazitaeiduinuaanangtRmmneiedaiedesuuiiherefiouneusasndsiuiulasenisy
Wy 444.00 + 68.27 waz 256.46 + 115.28 uay Fwsedl 1 Tudnveddsngaanszsrandeundu Srunudiaed
wulthnfisdy Sunugliil 1 Tnefiduadedunudtinouasndsduiulassnisndu 550,08 + 115.15 uay 72092 +
283.12 puddu famsnadl 1

35000

32599 29712
30000 4 23383 @
25000 \ 25627

20000

——RI
15000 ——=AD

== FTW

10000 8941

6653 65489 8373
T 5118 -
5538 3807 2365

0 T T 1
2559 2560 2561 2562

5000

Rl = Respiratory infection AD = Acute Diarrhea  FTW= Fresh traumatic wound

wHuAiiN 1 wugiisuenilasunisitademelsaiagemadumeladiuuy lsrgaarsesiudounau uazgtiedn
fuaunaanangURmanaila Tulsudssann 2559 fs 2562
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M1599 1 AnadedugUlsuandataeu Nlasunsitiadedlslsafawiemaaunigladiuuy 15Aa132399
Weunau wasdireiiviaunasaainauimanianaunasvaisulasanis

15n Anadesuaugiasuendaifiou
AaultulATINIg NaIN1IANINLATING
(1 AanAsl W.A.2558 D (1 AanAN W.A.2560 da
30 fiugney 2560 ) 30 fiugey 2562 )
lsafawemaiumeladiuuy 2,607.58 + 705.17 2,301.79 + 549.42
5P I1NALUNSUY 550.08 + 115.15 720.92 + 283.12
HUheniiuiaunaanang URmsmnuin 444.00 + 68.27 256.46 + 115.28

HATaINIALINIIUAINUlE VNS Ieeg aUMANG LWSHUTIEUTENI NN UMALMEATUALTLLATINATY ANUHUNT
2 wuhnsaiulagenis, deuduiusiunisanaswessnsnislderujtuglulsaindoniufumelodiuuu waddll
anauginudmaneues Service Plan Aimvuafetsunivizewiiuiosas 30 MNWNUYIN 3 WU NMsAulATINIg

L Db [

v v ¢

fruduiusiunisanasuesdnansddldojiiuglulsngaansshndsundu Tnefinaansnansdsldendainiinosi
\Whwaneves Service Plan fifwuafe teeniwiewindusesas 20 wazannunundil 4 wuimsdudulaseniss e
duiusiunisanasessanmsdsltorujiwuslufitheifuinumaanangifiveynein Tneinaansnsinsddden sni
inausiimaneves Service Plan fifvunfetiosniwidewiiuiesay 40

60 — = = = =5

o
50 _“MW‘*‘W‘A’W BuaiiulAsenis RDU fa1Ax 2560
—_ —_ = = — 4
40
a0 —WIMM

20

10 |

0 IIIIIIIIIIIIIII\\\\Illllil 1T 1T 1T 1T 17T 17T 1T T T T T T T T TT

14862
W62
fle-62
nLa-62
AF-62
n.e-62

N

wNuiN 2 dnssdsldenuftuslulsafnemaiumeladiuuy Wisueunoulasnaasulaseinise

- - — — /7

M.

L Suaniiulasanis RDU Aamd 2560

25 |V W N\

20 M
15

A 4

5 |

0|||||||||||||||\\\\|||||||||||||||||||||\\\\||||
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BREEEEEEEE LR ECETEREERTRGREOORREH Y PHHH L EH LG Gy QY
CEEE G EaGEEda @ dEAal ad EdGEEdGEEEElarBdEEdadEETrarGEE®E&Ed
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60

‘ |
SuATulATINTG RDU Aanay 2560

50 -+

'L
|

40 -

30

20 -
|

1
10 |

Li.8.-59

wnugfifl 4 Sasmsdsliorufiuslufineifiuinumaanangtfimeamnain WisuifisunouwasndsBulagsnism
MnmFeneidseynsuna widnmnmsdddsufiusluilsefndomadumeladiuvudeudlasinis
wiriuosag 51.90 (95%Cl: 49.87 fia 53.93) mendaFulaseinisd udmuidasnsddddouiiiuzanasfosas 16.85
32.47
dennegidasnsdddsujiuglulsalsagaassiandsundy foudulasinis wirdudosay 24.93 (95%Ck: 23.01

(95%Cl: -19.60 4 -14.10) wanaIINIARIUNUAINLATINIGT TUsEanSHatiEandnInsdldenufdueSavas

fla 26.87) mevdadulasinis wdmuhdnmmsddddenuiuzanasiosay 5.61 (95%CK: -8.47 f9 -2.75) uanainnis
fuiunuaalasinig fussansuatisandninsddliofinusfosas 22.49 elnseidninsddldeoufiouelu
fuheifuiausaanaingtimaynale AeuEulasinnse witdufesay 50.69 (95%CI: 47.03 e 54.35) aendaEy
TAsan1s4 wdmuindnsnisddlderlfTuranaciosay 8.39 (95%CH: -13.30 f4 -3.48) waneiin1saduaruni
Tasans fssavBuathoansasnsddldeniihusfovay 16.55 daansei 2

a519dl 2 wavesulouinisldoreganmana sodasinisddlivufuglulsaindonaiumeladiuuy

NATILATIZA segmented regression of interrupted time-series analysis

Coefficient 95% CL p-value
Lower limit Upper limit
Sasnsdaldeftouelulseadomaiumeladiuun
wisseliou (%)
A1 constant 51.90 49.87 53.93 0.000
wunltLY9NeY intervention -0.14 -0.28 0.00 0.057
NAYO4 intervention ABERIINTTITEN -16.85 -19.60 -14.10 0.000
NAYO4 intervention falal -0.19 -0.39 0.01 0.071
Sanmsddlienufiuglulsngaanszsrandoundu wasdeifou (%)
A1 constant 24.94 23.01 26.87 0.000
wuluNYNBY intervention -0.05 -0.19 0.09 0.480
NavBd intervention MBBRIINTTITEN -5.61 -8.47 -2.75 0.000
NAUB4 intervention Aol -0.06 -0.30 0.18 0.610
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A13197 2 wavesulourenslduegvaumana degnsinisdsldenujiuslulsafndioniafumelodiuuu

NATIATIZN segmented regression of interrupted time-series analysis (§©)

Coefficient

95% CL p-value
Lower limit Upper limit

ansnsaslidenuiugludieniiuiauaaanangURmvemnyie

wagRaLRaY (%)

A1 constant 50.69
WA lTY9nDY intervention -0.17
NaUBY intervention ABBATINSIEN -8.39
NAUDY intervention siolualiL -0.40

47.03 54.35 0.000
-0.42 0.08 0.193
-13.30 -3.48 0.002
-0.77 -0.03 0.038

susuumsdsldenutaugly 3 nqulsalutaudssana 2562 anns@nwinuinmenmseufiue Tldlugdaelsa

Anwemaaungladiuuunliunniiande Amoxicillin (cap, dry syr.) Seeay 54.91 s89a3u1Ae Co-amixiclav (tab, dry

syr.) Seway 19.48 diwsenseujiuelilsnganseniadeunaunliuiniigame Norfloxacin Sega 57.14 5998931

9 Cephalosporin (cap, dry syr.) wag Quinolones (W ofloxacin, ciprofloxacin, levofloxacin) $osay 16.84 waz

14.41 gaau s1en1seuftusildlugiisuinunaanaing Uamgynulia Aldunigade Dicloxacillin (cap, dry syr.)
wag Amoxicillin (cap, dry syr.) fd1uiuiesay 36.15 wag 35.38 MUA1AU AIUEATIUATII9T 3
M13199 3 Fewarn1sasldenuTauglu 3 ngulsa ludieuentaudseana 2562

s1UfTuslsnRnde Sowaz 81UTuzlingaanszsny  Sewaz eUfTusuIaukaEn  Souaz
mMaiunneladiuuuy ANgUAmANNYLA
Amoxicillin (cap, dry syr.) 54.91 norfloxacin 57.14 Dicloxacillin (cap, dry syr.)  36.15
Co-amixiclav ( tab, dry syr.) 19.48 Cephalosporin (cap,dry syr) 16.84 Amoxicillin (cap, dry syr.)  35.38
Azithromycin tab 9.97 Quinolones (Ofloxacin, 14.41 Co-amixiclav ( tab, dry syr.) 22.46
Ciprofloxacin, Levofloxacin)

Roxithromycin tab 6.37 Co-trimoxazole 4.30 Cephalosporin (cap, dry syr.) 4.15
Cephalosporin (cap,dry syr) 3.32 Amoxicillin (cap, dry syr.) 4.30 Clindamycin cap 1.54
Quinolones (1u Ofloxacin, 2.92 Sus] 1oun Co-amixiclav 3.00 Roxithromycin tab 0.31
Ciprofloxacin, Levofloxacin) (tab,dry syr.), Macrolides (cap, dry syr.)
gu“] 1oun Clindamycin, 3.03

Erythromycin, Co-trimoxazole,

Clarithromycin

auduiusveanslideujiululsafnemadumeladiuuy funsnduininwigiuuugdisuen nawInun

Snwinsasnanely 14 Ju wuindeinduininwd Wudthenldsueuitue f5esay 8.12 wasugthenlilisuen

UfFugTesay 7.35 FaunnniegnildudAgynieada (P —value <0.05) Aaanslumsnei 4
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M19199 4 anuduiusvesnsldenufiuglulsafnemadiumeladiuuy 15Aga3158 3908 UNGU kAT UINLHAER
PngURwmnnnuin Aunisnduunsnwguuugtheusnangluld Ju luthuussunu 2562

nsldeugdaue #01uzn1sNauNNInYIYT 594 %2 P -value
NAUNISNYN lainduunsnen

Aurelsafneniuaumeladiuuu

fuaeildusufTiue 721 (8.12%) 8,153 (91.88%) 8,874  4.898  0.027
fuaeililésuenufioug 1,232 (7.35%) 15,521 (92.64%) 16,753

T 1,953 23,674 25,627
AUaelsAgaINMTETINAYUNEY

FuaeildusufTiue 43 (2.80%) 1,491 (97.20%) 1,534 2613 0.059
fuaeililésuenufioug 249 (3.64%) 6,590 (96.36%) 6,839

T 292 8,081 8,373
AeuInuNaanaInNa URmannYln

fuaeildusufTiue 14 (2.11%) 649 (97.89%) 663  0.033 0857
fuaeililésuenufioug 38 (2.23%) 1,664 (97.77%) 1,702

T 52 2,313 2,365

AuduiusveIn1sideUftiuglulsngaaisysindeunauy ﬁUﬂﬂiﬂﬁUﬁﬂ%ﬂﬂﬂ%ﬂLLUU@:ﬂ’JEJuaﬂ NAIINUITN
adausnmelu 18 Su nuigaefinduaninwsn Sufineflésueufiusiiosar 2.80 uandufineildldsueufiug
Yoway 3.64 Wlolnsvianuduiusnuin @ Chi Square Ml¥ (2.613) fertfosnind1ingn Chi Square (3.841) Tisgdu
Hoddmeadn 0.05 wanvihnsldufinuglufislsngansshadoundu ldfmnuduiussunmanduainugiss
wandlunsed 4

anudatusvesnsliondfaurluiihevisunaanngthimgnnain funenduninumeuuugitieuen nian

[

wsnwiaswsnangly 14 T wuhdUleinduininwen Wudiaenlasvenfiueiifosar 2.11 uazlufUaenlildsuen
UfTauzsouaz 2.23 WolnszimNduiusnud A1 Chi Square #ild (0.033) fiAdesninAings Chi Square (3.841)

'
v v o

seAuliadfnyneadid 0.05 wansinsldenuiuglugUislsagansestadeundy lfianuduiusiunisnduan

o @

SnengRaLkanglunisI9n 4

=)

d5duazanusnena

Tudrsneunmsduiuloviemslioegsaumguanuidisnsmsdddiofiauglu 3 nguAunusidmnegves
Service Plan fifmun mendsnsdidulassnmsmmuidnsnisdddioiiiuzanasauussquiimsnevesservice Plan 7
v oniulunguiitelsafindenaiumeladuu Sedslinedddenfiusfunast eradonnnnanumanies
fuatlunsBeniesnstionftue anufnavesiineiionduegiindlnalsmeunavioliazmnlunsuninmilsmeuia
Anufnavdemundvenmdiieafiunansinu waglemadvsiiszgnilosiesmniinmnuiianain udAiuud i
voamsannsdilienuftouy Tnewuilundulsafndomadumeladiuuy S8msnsddldendituranasiosay 16.85
Tulsrgaanszradoundunuindnnmsdsionjiuzanasiosar 561 warlufihefifiuinunaanaingt@imemnuiany
MénnmsddlioufTuzanasiosas 8.39 uandiiuimadniveansiniuuloviensldsesvaimanaiinaansng,
nslte1URTuy wileufunsnwdugdiiuan®
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Tudruguwuunisldendfaue Tu 3 ndulse nuidulvgaenndesiuwuimiesdinlunsldenujtue’ uidading
AildoufTuziemaunadug uenmiornuuamisidinua fafuenafimamumudssdunisiouaraisuumelssney
meAfadonazmsinuiesuiTug Taevindumenis (check list) fwnzaslunmsufasely

dedngianuduiusveanisldoufjdous ﬁUﬂ’]iﬂﬁUNﬂ%ﬂﬂﬂ%’]LLUUE:J:'l'J’J‘EJUEJﬂ ndsnuinwadiusnniely
14 Yu wuiilunguithslsefnifenafumeladiuuy AdnduvesineldusiTusudnduininwsiunnnie
ndrumasitofliildsuuiTusudinduninue sgnsdidoddymeada (P-value =0.027) Fsenaiduanmgainai
Sudislunsudsemuelingu nmsguaguamvesitie siufinsidadelsavesnmng dalugUlelsngannsesrndeundu
warlufthsuaunaanangtimannain wuinstiouiioue lifianudmusiunsnduininuen dufuanudiSaes
ulsueduasunsliesammnatuogiviadoddyrasussns lnsawgegadsfiomaaisaumsutnlfuniyaans
mensunmeuazgieiuanudfyrensidenegsaumena paonauNsadinudesiuluUss v nmusseaney
wazeludyeudn

LaNE1581989

1 yuw @5ed. wodnssuguamluGesnsiionfiiuzvesussvuludminuasge: aanduidedssmnsuazdany
WININEaENAAG; 2540.

2. @3dnwal lafio wow eifiss 1Beetiud. navaslasanis Antibiotic Smart Use sleamudideatunisdeendifausves
LsanguadaasIauAINAIUa AFENKATIINEN. 21TANTIRUITEULANSITUEY 2556 ;7:268-80.

3. fiwass wdsu. anudiieatumslieuiiurulsefndedsunduresssuumaiumeladiuuuresdiheuen
Adulsadsnanlulsmeasufanszusinund o @i, Nsansndunssulng. 2557; 6(2):106-113.

4. eugeynssuMIALESuMsIdenegvamaNa. Alansaivnulasimslsmeuiadaasunsidetegaumnweg
(Rational Drug Use Hospital Manual). fiuindafl 1. nganmasuns : Tssfuriguyuannsainisinussuisssmelne;
2558.

5. BNWA NAZA.N1TIATIERIN08RUULUULUST e mTUNIsAnwULULInterrupted Time Series : n15Ussenaldly
NATEMNIMYIAERTIVAIN. 215815ANUUADATBUAZEUNIN.2560;10(37):2-9.

6. qud viey, 397 niudun wadndvesmsddulasainislsimenuiaduaiunsldviegsaunama lusine
uened Jiayisud. Msasndunssulne. 2560;9(2):463-474.

7. ofiwm vewwud. (2560). MadwsnIsHAILINTEUIUAISALEuNSIFeUfTauzegvanmaralulsneuIaauLae
WSEYNI1Y Lavanasl. FUAUIN: http:// www.detudomhospital.org. Suidilududu 16 Suaau 2562.

8 fiaus 2wszgauuvnanslienjiudlulsefnadedounduressruumadumeladiuuuuazetoarindifes
Tuwumamslionufiugedisaumama Uiuuunsd 3 fusiadedl 2. nammamnuas : drinfiusidnusnsmfinuous
Ay, 2554: 5-10.
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WavaensinaunsTanlunsuIunsauarUigumay
Nlgerduyausanisdasnunisnauininyniginaeg
AMaznnann luiien

YUSUNT FSUIA .U, qﬂqwﬁ Meyaugszia a.u.?, Eﬁi’] ATILAL ..,
AfduA MavaudDs wan.?, alg wien Ph.D.?
1. nAUUAFYNTIY LaNEUAUNS
2. @IV TINAMLLNEDANENS UNTINSIINTLY
3. Center of Health Outcomes Research and Therapeutics Safety (Cohorts), School of Pharmaceutical Sciences, University of Phayao,

Phayao, Thailand

L% 1
unpnga
wann1suainguseasd : nsiiinnnzinailudentudtisumnuianudidyniedindesdesiuliliifog

Fafeunmuainnnsidedugiurionduenfidansnseiunisraedugau MsnuiiingUszashiiiofnwinavesnisil

wdvnssulunszuiumsauadisumuiliedugdusenistesiunisnduuninudmdmennsihmanlubonuay

WewaunnszuumsuIUIandvnssalunisquadiasmu

Fnsinw : WumsAnvnuudoundslaglideyagtasummuiltodugiu Ussaniiaeluiiius fanssnwm
amyihmasludennngutoyanssudoudidansotadvaddsmenuiauns Smiaunddud 1 ganau wa. 2559 fs
30 fugneu wa. 2562 TEwdiAnwmLe 400 518 naufiTndenssaulunssuiunsgua 203 318 warnguitlld
wndnssaslunszuaumagua 197518 Aanumanduininmisidsameimanludeamely 90 fu

wan1sAne : nauiifindsnsalunsuiunsquasanisnduininvisdenngimamludonuazann e

@

wnasludenseiuuusilaegrdiduddynieadis Sevar 64 uaz73 aud1du

@

AdnndusuaeUiusansEuLd (Guanuidesiuiesas 95) Wy 036 (0.19-0.68) wag 0.27 (0.10-0.70) A
S udannmziaamludenseauliisuusaldliunnastuaidnsdiudunmeyiunansenuuda (Fheanaundediy
Fowaz 95) 10w 0.46 (0.19-1.15)
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Effect of Pharmacist Intervention on Prevention of
Readmission with Hypoglycemia in

Insulin-treated Diabetic Patients

Chomromporn Srinuan B.Pharm’, Sukri tkanchanasurakit Pharm.D."?,
Suteera Dawdan B.Pharm.’, Sasiwimon Hongsibsong ? Nat Na-EkPh.D.?
1. Department of Pharmacy, Phrae Hospital, Phrae
2. Division of Pharmacy Practice, Department of Pharmaceutical Care, School of Pharmaceutical Sciences, University of Phayao, Phayao

3. Center of Health Outcomes Research and Therapeutics Safety (Cohorts), School ofPharmaceutical Sciences, University of Phayao, Phayao

Background and Objective : The occurrence of hyposglycemia in patients with diabetes is clinically
important that need to prevent recurrence. Hypoglycemia almost caused by the use of insulin or insulin
secretagogue. The objective of this study was to study the effect of pharmacist intervention on prevention of
readmission with hypoglycemia in insulin-treated diabetic patientsand developing pharmaceutical care processes
at Phrae Hospital.

Methods : A retrospective cohort study recruited 400 participants perform on diabetes patients using
insulin from electronic medical records who were admitted to the hospital and have a history of treatment
for hypoglycemia between 1 October 2016 to 30 September 2019. Patients in pharmacist intervention group
(n=203) and usual care group (n=197). Follow-up the hypoglycemia readmission after discharge within 90-day.

Results : Hypoglycemia readmission and severe hypoglycemia were significantly decreased by 64% and
73% respectively in the pharmacist intervention group. 90-day adjusted hazard ratio (95% confidence interval)
was 0.36 (0.19-0.68) and 0.27 (0.10-0.70) respectively. In contrast, mild hypoglycemia was not significantly
decreased in pharmacist intervention group and usual group. 90-day adjusted hazard ratio (95% confidence
interval) was0.46 (0.19-1.15).

Conclusions : The result of this study revealed that pharmacist intervention program reduce hypoglycemia
readmission after discharge within 90-day also reduce severe hypoglycemia in diabetic patients.

Keyword : Diabetes mellitus patient, Hypoglycemia, Pharmacist intervention
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n1sAnwIN1sUL U LU Bevacizumab prefill Syringe
A9FUAAITUAT

wofnA Useaiuend na., a1ins neweu a.u. (ndunssuaiin)
NANNUNFYNTIN 15N IUaNTEIBUNATT JIn T sys

UNANED

WANNIIUAZIMANE : Bevacizumab LUuengu recombinant humanized monoclonal 1gG1 antibody Fldfdmsu
Snwlsenzife uiannsfio1ifignsidu anti vascular endothelial growth factor (anti-VEGF) 3agnAnwinaztiantd
ognarnnsdngineuuuuendevdlilunsinwlsaganindnvesaen (Mucular disease) IWuamidenaINLAg
qﬁmﬁmﬁﬁwaamﬁamaﬂﬁmﬂﬂa (Aged-related macular degeneration, AMD) usiiied91n Bevacizumab 1ugnfidisnnn
wne wazdmgluvuin 100 me/d ml. win1saariiugnaagldvunaiiies 1.25 mg/0.05 ml Hlddlngdeinnisuus
olitihe Aviaildtunnndeuvsussglurnaiindenlilu prefill syringe LLavmumm‘uivﬂuammwlmalmm‘mwﬁ,‘w
Tsaneruasesisdneniflilalitiosnia 30 dose Lmeumauammmsnmmuummmmwmufuwssa WANITRUIUTTY
ﬂsuuagﬂ‘uvmwLmamm’dﬁﬂmﬂLsnaﬁuaqlmaflﬁqwmma muumsﬂmﬂawmLsuammmmw,ﬂummaqﬁmsnLLava@m
ilonmunnLAYALUaDA BRI TN IUTTIRABAT AR TN

WQUILEA : ileFnnsuuoudeveenien Bevacizumab Injection ﬁLLﬁwssaﬂu Disposable Prefill Syringe
waztleUsziuAnNMY9se1 Bevacizumabiliisussqlagaseptic technique YoamhewioneUsaanidevedsmeua
NIZADULNAT

ABnsanen @ Junsfnwiuuuneastlae N15uUaUssy bevacizumab (Avastin®) 100 me/dml/vial wUIUTsy
Tug Isolator (CAS 15026-2) Fassagluties Isolated room (lifiszuunsesernia) iusunauiinas 0.1 ml (250 ug)
Tdlu Sterile Disposable Syringe ¥ 1 ml ¥iia polypropylene Un Syringe a1 Sterile luer lock caps LLéﬁUiiﬁﬂu
gosdUnaaRndnivnAnde Inevenuariilug lsolator wiathunussglugeanadinds Jandnadndonmion
usnwiigamndl 4°C Wunan 90 Ju erfiulisiuau 3 dose axgniwmagey Microbial contamination test Lag
Membrane Filtration Sterility Test munmﬁﬁ’mum f® DO, D7, D30, D60 way D90

uan1sAnen : linunisuudeudevesen bevacizumabuwin 0.1 ml ﬁLLUaniaﬂu 1 ml Disposable syringe
Lﬁ@LU%HULﬁ&UﬁUﬂﬁjm negative control il Sterile water for Injection LLazﬂﬁjm positive control Ju Staphylococcus
aureus

&3U : &1 Bevacizumab (Avastin®) 100 mg/4ml/vial ﬁLLﬁﬂUisﬁ;ﬁ’m aseptic technique 1‘14671: Isolator ( CAS ISO2G-V2)
sLuﬁENLLEJﬂﬁhjﬁ 5¥UUNT8981NA (Isolated room) TridluwauTuImg 0.1 ml (250 pg) Us3Lu Sterile Disposable Syringe
un 1 ml fiainnanaineie polypropylene Ualane Synnge A8 Sterile luer lock caps WaU55bUg09TY
wanaRndvfiusAnnde \Ausnwiiigamndl 4°C TinumsduleursadonsenanmnisUasndonasnssasiaa
YoIN1sAUSNY

Frddny : manageunsuwoude, Usemnide, bevacizumab, G ium, wsussy
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A study on Microbial Contamination of Bevacizuma

Divided in Prefill Syringe for Intravitreal Injection

Lersak Prachuabaree M.Sc in Pharm, Sawitree Ket-Aim M.Sc in Pharm (Clinical Pharmacy)

Department of Pharmacy Phrachomklao Hospital

Background : Bevacizumab (Avastin®) is an anticancer drug in the group of recombinant humanized
monoclonal 1gG1 antibody. Due to it’s anti-vascular endothelial growth factor (VEGF) activity as been used
worldwide as an off-label drug by intravitreal administration for treatment of ocular diseases such as efficacy
in the treatment of AMD. The usual dose in each intravitreal injection is only 1.25 mg/0.05 mL, however there
are two available sizes in the market which are 100 mg/4 mL and 400 mg/16 mL vial, and the price of
Bevacizumab vial is still high. Therefore, the single-use prefill syringe has been generated to minimize the
cost and meet the requirement of the small volume of the drug for intravitreal administration and microbial
contamination is necessary to study and control for the quality and safety of finished prefill syringe throughout
the storage period.

Objective : To study of the sterility, microbial contamination and quality assurance of single use
prefilled-plastic syringe Bevacizumab which be prepared on aseptic technique at the Sterile Preparation Unit
of Compounding Pharmacy, Phrachomklao Hospital, Petchaburi.

Materials and Methods : In this experimental study, Bevacizumab (Avastin®) 100 mg/d4ml/vial was
divided to be 0.1 ml (250 pg) and repacked in1 ml polypropylene disposable syringe in Isolator (CAS 1SO2G-V2)
which is located in isolated room without air-filter system. The syringe were covered with sterile luer lock
caps, kept in a sterile light-resistance plastic zip bag and refrigerated at 4 °C for further Microbial
Contamination test and Membrane Filtration Sterility Test at 0, 7, 30, 60 and 90 day.

Results : Comparing microbial contamination to positive (Staphylococus aureas) and negative control
(sterile water for injection), the microbial contamination was not found in 0.1 ml Bevacizumab repacked in 1 ml
polypropylene disposable syringe which store in refrigerated at 4 °C during 90 days shelf life.

Conclusions : Under aseptic technique for single-use prefill syringe preparation the results shows that
the microbial contamination was not found throughout the storage period.

Keywords : Antimicrobial test, Sterility, Bevacizumab, prefill Syringe, Intravitreal Injection
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unin

Hagtiurulneduthedelsnrenidudiuoun wasiunlfugidudos nmsimidnddeugaeny gfnisel
vadlsalifnsoiteslnaamslsauiman LLﬁ%f\]’]ﬂa’lLM@Ed]Ius] Aendulspaemddeyy Teun Iﬁﬂi}ﬂmwsﬁmawamﬁam
nnggeioriafifnaondontonfinUni (Aged-related macular degeneration, AMD) waglsaganindauauihain
1AL (Diabetic macular edema, DME) %ﬂﬂﬂiﬂg}'miqmlﬁemsuauﬁw‘%amuamlé’l IsrveUszavandendiieatu
o1efimnuynuszanadosay 0.3 vesUszrnslan Taewuinfesas 5 vestremuenvhlaniianmganainlsaaeyszam
pudeniiiAsafueny ? lsnveUszamandenutseenidu 2 ¥iin 1éun wlausis (Ory) wazaiaiden (Wet) lsnaaUszammen
deuvdiauia (Dry AMD vie Early AMD) Lﬂuﬁuﬁmﬁwuié’umﬁqﬂiu%uL?fméfw%asﬁy’umuﬂmq Faagnuldussanaenay
85-90 vaafflhefidulsed enmsinaintuwuurosfurosly Juiliamaunsolumstefiuresiianasediedin
Tagwuininannsidenaaisuazuniaswosganimda (Macula) :nnszuunsidennmeny Tnghifsesunafuvied
\Fonoen TsaaoUszamaidenviialion (Wet AMD 3o Late AMD) iuniinfinulstfosninafinusiann fe wulduszanu
$ovay 10-15 uaziinusuusstosnd fthedulvginveussammidousiauisiunteu ennsiiniAntuosnsdundu
wagguLs ibiAansgadenisueniivedissands wazenaluanmwndidyueanismuentd dmsululszsmealvenud]
Anveslspynamdnaesidesanmngeitlusservinedosas 0.3 (~39,000 Au)* Vascular endothelial growth factor-
A (VEGF-A) (hutiadonsedulifinisairanaoniendasll (choroidal neovascularization) Fsvasnidenimaniiaziimn
Wi suazuani@ulding Weiianisuanvidehiduivilitideauasveanarieglivedszaman shiiganmdaua
waziinnmshangaeUszavmetasniidaliiin neovascular AMD" > mssnwilsaganindnuesaenmielsndiia
sensuanthvesganindalaenislferluiiagiu e erlundy Monoclonal antibody #ifuganisasns vascular
Endothelial Growth Factor (VEGF) dufuasfidndulunszuiunisairmasaidensenlvailusuuuunisdngndn
Aun (Intravitreal injection) wuinanansavinlignsnsasivaenidenlrianauassrasniizvadsalidiadla >

Ranibizumab (Lucentis®) \ugrlusuuuumsinsdriumiidunsdousn 1#unssusediliinulsn neovascular AMD
wazgnndnuanineendendfaongadulfesaiiuszansnn ueidueniisnafigann (~45,000 vmseviaen)
wazgthsunsedniusiodldtusmasadilsdmanssnudeniseailddnevesitan luraedl Bevacizumab (Avastin®)
Huelungu Anti-VEGF Snsfanilsdsiiagtinianlidnunitasug Ssdldlmafidiminglusuuuu (ntravenous preparation)
fsoemunsifoniifundusnlunednyinenie U we2547 IuiULLUUﬁﬁwmm%‘&mL‘fJumﬁmmvﬁﬁum%ﬁaﬁ%’ﬂm
neovascular AMD udtanansnannsuIesnninuazshlissduanemAtulds® fuansifoniseddnuaionis
Anwfiuanaszavsnmaesenilunslidadngnaiftesnuaeysyaimm dmaldiniglden Bevacizumab aghunsviane
*2 Yagdulasinigien Bevacizumab uveaedlddnediiuadmiunisshuseussamaiasnuitusyansainly
LANFN991NE7 Ranibizumab WAfis1A19NNIIMN (~7,0000MNVial Tneranuvadalsusyana 30 dose shlvidunuiade
08l 500-1,000 U/dose FailiUaefifdgmasussamauariarmsadifenisinelaedanszalddrsanas
2d1970’ é’ﬂummm&maam Bevacizumab fluisdnlviEtheiideyanisAnusuuannilsiiilaldieniinnunasii

14-18

vuaﬂmmqmm‘wmamammrmmermu LLa‘“ﬂﬁLLUQ‘Uiiﬁﬂu disposable syringes wu1a 1 ml Meldaniiy aseptic

19-24

technique LL(?]ﬂ’]iLLU\‘iEI’]U‘L!VI']ﬂ?ﬂiﬁ]ﬁﬂ?’l”'ﬁa’]ﬂ5]LL‘U‘U?J‘LIE]EJﬂUUiUVI?J@ﬂMU’JEJL@iEIMEJ’]‘U@QLLﬁla“’Iiﬂ‘WEJ'TU']a mﬂsuama

nsAnwIRInatnsRunansliliiulaingn Bevacizumab wgmmwiiﬁﬂu disposable syringes w1 1 ml Aelaan1ig

224 ZASULSINYIUIANTLIDUNANY bHVNNIS

aseptic technique tudlaiiusnwNgamall 4°C axfiauawialade 6 WWeou
Wiseue1 Bevacizumab waziusussglugnseseiniausiaainidesiia Isolator luies Isolate roomiilylldvies cleanroom
lneuUaussausuns 0.1 ml (250 pg) Tu disposable syringes aw1a 1 ml wiveliwuslalidaendt 30 dose audarinviun

103 drinaundnuseiuaunmuiand @ar) wasiiuinwentineamngl 4°C wWielddalidUieniegly 3 Woundauuussg

7
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fatudtelthilatendiviinisudsussilifinsuudouresdoussiinuunannidenasatisnanmaiuinuuield
annsnanlddaliieldodnsasade fideialdvhnis@nunisiuidioutovesenioy Bevacizumabintravitreal
Injection ﬁLLﬁwiiﬁﬂu Disposable Syringe w11 1 ml. Imaﬁi’mqﬂizmﬁtﬁa

1. lefnwnsuuifoudevesennioy Bevacizumab Intravitreal Injection ﬁLLﬁqmiaﬂu Disposable Syringe 9u1#
1 ml. wia polypropylene

2. ileBusunnnmueten Bevacizumabiusussalnemiieinnednannitevedsmenuiansyaoundi s

aseptic technique

5n15ANY

MndosiniEessnAnen Bevacizumab mihewisussiaanielsmenuiansyasundnailiulsvananitonts
Anwndildiisswedeoonuuunisinulildeimdennndeuliiiae @ofmunves avaw. wudldfugiaelalidesndn
30 dose) uagldendegneinuaulainin Tuuuussgen Bevacizumab 100 mg U311m1s 4 ml anansauwusentadiuiy 33-35
dose Suhenduduiililunsinuide

N15UUIUTIY Bevacizumab (Avastin®) 100 mg/d4ml/vial wusussglug Isolator (CAS ISO2G-V2) %aﬁaaﬂuﬁm
lsolated room (Lifiszuunsesonie) Wuvwinuiues 0.1 ml (250 pg) Tdlu Sterile Disposable Syrlnge a1 ml
wila polypropylene Un Syringe #1e Sterile luer lock caps LLmUﬁﬂusuawamamﬂasu'mﬂifmmﬂLszfa Tnevimun
ilug Isolator wannussylugewanandun Ummuﬂauwmamwmaumusﬂqummm a°C Junan 90 JusfAuly
7UU 3 dose %Qﬂﬁmmmﬁau Microbial contamination test lLa¢ Membrane Filtration Sterility Test Ay
fmum Ao DO, D7, D30, D60 wag D90

Preparation Technique Validation Lﬂu%‘LMQUH’m/I@ﬁ@UL‘Vlﬂ‘aﬂﬂ’]im%‘ﬁmL‘ﬁ@@ﬂ’)’mLﬂulﬂiﬁ%@ﬂmiﬂm%@m%@
Tusgrinansimsenelagld 50% glucose injection WUufaegneuny Bevacizumab, Negative control 14 NSS for
injection Wz Positive control 14 Staphylococcus aureus in Tryptic Soybean Broth (TSB) LL‘U'ﬂUiiﬁﬂu disposable
syringe wuIA 1 ml Wuiderfuedesns Wusnwiigamndl 4°C Wua 90%u yhmsnageumsUuiteudhenisnig
L%@Iu Blood agarplate, incubate ﬁqmwﬂuﬁ 25°C [ Junan 24 ‘ff’ﬂmﬁ DO, D7, D30, D60 LLazD90

Preliminary test maaumsﬂmﬁauﬁaamsmm‘%@iu Blood agar plate, incubate ﬁqm%gﬁ 25°C (Junan
24 9119 uaz Membrane Filtration Sterility Test Ingldfanfiiuainnismien 30 dose mudervunves avay. WHuen
#oe19 71 DO, D7, D30, D60 Wz DIO

Microbial contamination test Wﬂaaumiﬂmﬁauﬁ’w Membrane Filtration Sterility Test losnensegad
us39bu prefill Syringe fiUSunautleeiies 0.1 ml USinaudefivudoustatios nsmeadeudieMembrane Filtration
Sterility Test onalainuSweneUsunaudolu Tryptic Soybean Broth (TSB) Wiunan 2 Faluaudninnnagouna USP 40/
NF 35 Chapter7125 TgaziBonnisinuiuansdsgud 1
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Microbial contamination of Bevacizumab Divided in prefill Syringe

Preparation TechniqueValidation

v

\ 4 +

Positive

Control

Negative Sample

Control

Divided Dose Bevacizumab

Bevacizumab Injection

100 mg/dml/ Vial

In 1 ml. Disposable syringe

Bevacizumab inj. 250 pg/0.1ml.

v

v

3 of Divided Dose Bevacizumab

v

Preliminary test

v

Blood agar Culture

v

v v

30 of Divided Dose Bevacizumab

To be used for patients

15 of Divided Dose Bevacizumab

Positive Negative Sample 3 of Divided Dose Bevacizumab
Control Control +
Tryptic Soybean Broth (TSB) <
Paper filtration Method Sterility test Incubated for 2 hr
¢ w Paper filtration Method
\ 4 Sterility test
Positive Negative Sample
Control Control
v Y

Positive

Control

Negative

Control

Sample

gﬂﬁ 1: Microbial contamination of Bevacizumab test
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NANISANEN

nanIIndeUmATanswIBLdslinunsiyiulavenie lundu Negative control uazéi8na wagnuns
winuAvlaveadelungy Positive Control fansnafl 1

mm*ﬁ 1 man1snadauinalan1smsey (0.1 ml of 50%Dextrose injection, Blood agar media)

Day Negative control Positive Control Sample
(Sterile water for Inj.) (staphylococcus aureus) (50% Glucose inj.)
DO NG NG NG - - - NG NG NG
D7 NG NG NG + + + NG NG NG
D30 NG NG NG + + + NG NG NG
D60 NG NG NG + + + NG NG NG
D90 NG NG NG + + + NG NG NG
NG= No growth

mamaqmsmaamﬁmﬁu (Preliminary test) fivhnsveaeuluaesis fe blood agar plate wag Paper filtration
Method Sterility test lu 3 ngufe nauseg1s (bevacizumab MAuaNMTAREN 30 dose muteimusves ala)
mju negative control 14 Sterile water for Injection LLazﬂﬁjﬂJ positive control Ju Staphylococcus aureus Wang
LﬁmulﬁuimmL%@meﬁqmiwﬁ 2 uaz 3

A9l 2 mamimmaamﬁaﬂﬁu (preliminary test) Tu Blood agar plate

Day Negative control Positive Control Sample
(Sterile water for Inj.) (Staphylococcus aureus) 0.1 ml of bevacizumab
DO NG + NG
D30 NG + NG
D60 NG + NG
D90 NG + NG
NG= No growth

a5197t 3 nansveaauilesdu (preliminary test) Ing Membrane Filtration Sterility Test

Day Negative control Positive Control Sample
(Sterile water for Inj.) (staphylococcus aureus) 0.1 ml of bevacizumab
DO NG NG NG
D30 NG NG NG
D60 NG NG NG
D90 NG + NG
NG= No growth

HaN1sNAFRUNTULUs R YRENUTENaUME 3 NauAe NauAIE19AB bevacizumab w117 0.1 ml ussalu 1 ml
Disposable syringe 7itlUisailoiiuU3unaaawds neu negative control 14 Sterile water for Injection wagngu positive
control 1Ju Staphylococcus aureus 1ng3% Paper filtration Method Sterility test LangRsn1519% 4
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asedi 4 Han1snAaeuNTULUsuveATalue U1y (0.1 ml of bevacizumab prefill Syringe; Membrane
Filtration Sterility Test)

Day Negative control Positive Control Sample
(Sterile water for Inj.) (Staphylococcus aureus) (0.1 ml of bevacizumab)
DO NG NG NG - + - NG NG NG
D7 NG NG NG + + + NG NG NG
D30 NG NG NG + + + NG NG NG
D60 NG NG NG + + + NG NG NG
D90 NG NG NG + + + NG NG NG
NG= No growth
aAUI8Na

\leann Bevacizumab ugniifisiauns messsnensieande Tsmeunanszaeundn Seuussunaly
Wivswedsdeseenuuumsinulildefimdenneedlsifie @ervunves avas. uuddfuitaelalitosnin 30 dose)
%4 Bevacizurnab100 mg in 4 ml/ Vial Lﬁaﬁﬂﬂ'ﬁuﬂqmiaﬂu Sterile Disposible Syringe 1A 1 ml IUIAUIUINTUTIY
0.1 ml (250 pg) a=ldsuu 33 - 35 dose Snherdiunt 30 dose uldlunsnyde Tnelanzedisbsluty
Preliminary test Test 3svildlalanunsanaaeudegradu triplicate Iu%umEJUpreLiminary test I8 wazilovinng
NAABUAIY Membrane Filtration Sterility Test “Lu%y’umau preliminary test wui1lu positive control LLaﬂuEJ'lGT?EJEJ’NSu
prlinuitediorndululdinusinaesegaiusinatesiuly (0.1 m) enlduanzaudenisvageunasaan
o835 Membrane Filtration Sterility Test %al@’fﬂﬁzqﬂm%amﬁﬁwﬁaasmlﬂLﬁuﬂ'%mmﬁ?aiu Tryptic Soybean
Broth (TSB) mngi@afiguugiivie (25°0) euthlunadeunuusAaNdesi?s Membrane Filtration Sterility Test
dwutunsunmsinwnisuudeude iesnnidediindesUiuausmdld ideviinsfinyiiedds Membrane Filtration
Sterility Test Wiy

wam'ﬁﬂuﬁuaummLs'??as[,umm%u Bevacizumab ﬁv‘iwmmﬁqmiﬂu Sterile Disposable Syringe 4110 1 ml YUA
U311A5U559 0.1 ml (250 pg) uazifusnwiiigamadl 4°C Wunan 90 u th lainunsimsvudewvesdonunand
fmuafe DO, D7, D30, D60 wag D90 FeaenndoriunanIsAnI Evangelista J. A wagAnz.” 81 Bevacizumab WUIUTTY
Tu Tuberculin Syringes LﬁU%ﬂmHﬁqmmﬁ a°C lguu 3 WWou Paul M. wavmmiz?, Signorello L. wavmmz? fiuana
19131 Bevacizumab ﬁgmwmiﬂu Polypropylene Syringes w119 1 ml ﬁmmmﬁaawé’qmﬂmwiiwazLﬁU"L”iﬁ
gamgdl 6°C Ty 3 e Tuvnsiideyamsfnuiveaundni mgnfivianiuazans® Khalil H wazane® uaadliiiui
Bevacizumab #ignuusussalu disposable Syringes ¥ 1 ml danuasiaAvdsnisutaussquasivlif guvnd a°C
Taunuds 6 1o

agunansAnen

g1 Bevacizumab (Avastin®) 100 meg/dml/vial ﬁLLﬂﬂU'ﬁ’ﬁqéj’J&J aseptic technique Iug’f Isolator ( CAS I1SO2G-V2)
Tuveaneniilalil szuunsesenna (solated room) liidawnU3unms 0.1 ml (250 pe) u3391u Sterile Disposable Syringe
19 1 ml. fivhannaiafinuila polypropylene Jauane Syringe #ae Sterile luer lock caps waUsTluLeIUnaTaRn
Auiunaande nefitunousismarilug isolator wdthanusstlugmanainds Iandnadndearudou iiusnwi
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gamndl 4°C Juna 90T Fusseulnenihendne1usannde lsaneruansgasunan tu linunsuudeuvesde

WioAEnnNTUADAENABAIZEZNAYBINSAUSN Y Feanunsadudununnesenfiwieuiiansailuldlunsine
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Drug Related Problems and Pharmaceutical care in

Patients admitted to wards of Kamphaengphet Hospital

Pornsurang Chamchart, B.Sc.in pharm.

Department of Pharmacy, Kamphaeng Phet Hospital

Abstract

Drug related problems (DRPs) are important, that affects the effectiveness of the treatment and the
safety of patients. DRPs may cause complications which resulting in a longer treatment period. Pharmaceutical
care is the role of pharmacists in detecting and managing drug related problems by working in multidisciplinary
teams for providing the safety and the best outcome from medication to patients. This research aimed to study
the problems, causes and interventions related to DRPs of hospitalized patients for using as information for
improving the quality of pharmaceutical care services in the future. In this study, descriptive research was used
to gather information about the medication error in the patients that admitted in Kamphaengphet Hospital
during October 1%, 2018 to September 30", 2019. The patients were treated according to the pharmaceutical
care criteria of Kamphaengphet Hospital, including the coronary heart disease patients receiving warfarin, the
tuberculosis patients receiving anti-TB drugs, the asthma and chronic obstructive pulmonary disease patients
receiving inhaler, the HIV/AIDS patients receiving antiretroviral therapy, the patients receiving streptokinase,
and the stroke patients receiving alteplase. Interventions were categorized according to the Pharmaceutical
Care Network Europe Classification of DRPs

The results showed that 1,843 patients were 57.7% male older than 60 years, of which 697 DRPs occurred
in 475 patients (25.8% of total patients). The most DRPs were treatment effectiveness (49.3%) and treatment
safety (46.5%), which caused by dose selection (28.7%), patient related (26.4%), and drug selection (24.2%).
The interventions in solving the DRPs, which suggested by the pharmacists, were 52.5% at the prescriber level
and 27.4% at the drug level. The prescriber and other medical personnel accepted the interventions in 84.9%
of all interventions, consequently the DRPs were solved 81.6%.

In conclusion, Integration of pharmacists into multidisciplinary teams can identify, solve, and prevent
the DRPs, which has been accepted by medical personnel. These pharmaceutical care activities provide
patients to get the right and proper medication and the safety by reducing of side effects and drug
interactions, which improve the quality care and lead to a better treatment outcome.

Keywords : Drug related problems, Hospitalized patients, Pharmacists, Pharmaceutical care
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The Study of Personal Factors Affecting the Satisfaction
with the Service of the Co-Operated Pharmacy Project

in Phetchaburi Province.

Pongpisit Nananukool B.Sc in Pharm

Consumer Health Protection And Public Health Pharmacy Group Petchaburi Provincial Public Health Office

ABSTRACT

This cross-sectional survey study’s aimed were to evaluate the satisfaction of the people with the
service of the Co-Operated Pharmacy Project in Phetchaburi province. And examine personal factors affecting
people’s contentment. The samples, collected from March to April 2020, covered 234 outpatients at the
Phrajomklao hospital. Structured questionnaires were used for data collection. This study employed descriptive
statistics and chi-square test.

Clients satisfaction with every system came to over 80 percent on average, which is very satisfying.
On Drugstore service system for products got the highest satisfaction with 91.852 percent. The hospital service
system received 85.242 percent, the Pharmacy service system gained 90.726 percent, and the total service
system earned 88.376 percent. Factors which affected the satisfaction of the service of the Warm
Community Pharmacy in the province were age, education, income, and marital status. Sex and occupation
had no influence on the satisfaction with the service.

If there is an addition of operational goals such as civil servants, Social security etc, we should study
the satisfaction of patients in each group. In addition, if the development of operations uses drugs prescribed
from pharmacies to patients, we should study the performance in other areas also, such as an assessment
of the reduction of waiting times in the hospital and the attitude towards the drug received

Key words : the Service of the Co-Operated Pharmacy, outpatients
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Uady anunswalaszuuusnisnieluiuvieen FIUVNANA
duumaing  Aunszurumsiuims dudnsausmanientn Aundasioe 591
Chi-Square Sig Chi-Square Sig Chi-Square Sig Chi-Square Sig Chi-Square Sig Chi-Square Sig

LA 0924 0336 0924 0336 0715 0398 1321 0517 0508 0.467 0.169 0.681
27 3248 0.197 4218 0.121 4720 0.094 6354 0.174 6.298 0.043 9.076 0.011
JTAUNISANYY  11.600 0.041 9.835 0.080 12.007 0.035 18.154 0.052 12538 0.028 11.753 0.038
DN 4921 0554 4044 0.671 2367 0883 6.989 0.858 9.849 0.131 4.875 0.560

seladawan 2597 0458 11.017 0.012 7.307 0.063 1.418 0965 8.057 0.045 4.818 0.186
A0uUNINENSE 2.746 0.253 7.236  0.027 0953 0.621 2767 0598 5.112 0.078 9.007 0.011

v v o w

* sgautlpdAgnsaiatsenii 0.05
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1) 21g

NaN3ANY Wueguestieueniuanseiy azdaufianelalussuuuinmsmelulsimeiuiason ssuuing
meluSuneen uarssuuUimsTuiavan fuansneiu fseduifedifey 0.05 é’ﬂﬁumq Judhutladefifinasionu
fawelaluuinismellsmenuiasy ssuuuinmanieluueensi wegssuuUinITILTog
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msfnmiiifinguazasiflemu B leneiideiinauagnaseuanugniesesansatnudentgauaseiuden
A lngnsiavias weavuudlnadiu @9e35 High Performance Liquid Chromatography (HPLC) FeUsznausae
Reverse phase BDS HYPERSIL C18 Column (5 pm, 250 x 4.6 mm) i’gmﬂm?{auﬁﬁadaumaumaaaz%lwiulmiél,l,a3
nsavlesinfienudiudu Jovas 2 lushsndiu 95 de 5 fedhsmisiva 1.0 fadanseeundi nainanssesansllelan
finrmeninay 240 wiluans wuasuearualnaiuvesasnsgu a1saia uazsandut 7 Retention time un
7l 4.650+0.066, 4.622+0.058 uay 4.641+0.056 mudFU uaztlovimanaasunwldldvedds wui nymlissgiu
woaruuslnafufiruduiusiBadunsdutag  fa 28 llasniusefinddng Serduuszansnisdnaula (R2) Wity 0.9994
Aenuusiveglurisiosar 9834 fiv 102.16 AAraiisseglutieiesas 0.08 fa 1.85 ArTndfnvasnisasrany (LOD)
wardadninvesn1smUiina (LOQ) Wiy 0.0941 way 0.2851 lulasniudediadans muddy Sadulumuderivue
WAZURTEINITIATIEVRA ICH guidelines anansaUssyndlilunisnsiaansedAnluasaiauas sunseugUiuusnge la
uandlefnuuiinansuoashuuddnadiuluasataiudoniiang wud fudushifuiosas 3.17+0.06 Tnevdwiin (%ew/w)
warlundndasisnidendnaiuiuuriiudesay 0.32+0.006 taetwiin Gew/w) Fedenndosfunisiniounansog
pagnsTianigld ansafmFendselundnsasieninddentian 10%

ﬁ’]ﬁo’]ﬁ'@, : Lﬂaaﬂﬁﬂﬂm, ﬁﬁﬂﬁhLUﬁ@ﬂﬁﬂﬂﬂ, Garcinia mangostana Linn., Ol-mangostin, HPLC
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Development and Validation of HPLC Method for

Analysis i-mangostin in a Mangosteen Medicinal Product
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Abstract

The objective of this study is to develop the quantitative analytical method and validation results of
mangosteen peel extract and mangosteen solution by monitoring the active ingredient which is Ol-mangostin
by using High Performance Liquid Chromatographic (HPLC) technique which chromatographic system consisting
of reverse phase BDS hypersil C18 Column (5 pm, 250 x 4.6 mm) column and acetonitrile and 0.2% formic
acid at ratio 95:5 (v/v) as mobile phase. Flow rate was set at 1.0 m/min and detection with ultraviolet at
wavelength of 240 nm. The retention times of Ol-mangostin in reference standard, mangosteen peel extract
and mangosteen solution were detected at 4.650+0.066, 4.622+0.058 and 4.641+0.056 min, respectively.
The validation results showed the linearity of calibration curve of Ol-mangostin was in the range 4 to 28 ug/ml
with coefficient of determination (R2) 0.9994. Accuracy and precision were in the range of 98.34-102.16 %
and 0.08-1.85 %, respectively. Limit of detection (LOD) and limit of quantitation (LOQ) were 0.0941 and 0.2851
ug/ml, respectively. All results were in acceptable criteria of the International Conference on Harmonisation (ICH)
guidelines and could be applied for estimating amounts of O-mangostin in extracts and preparations. In this study
performed the content of Ol-mangostin in extract was 3.17+0.06 % w/w and 0.32+0.006% w/w in mangosteen
solution, which showed the related ratio of active compound which prepared in solution at 10% extract.

Key words : Mangosteen peel, Mangosteen peel extract, Garcinia mangostana Linn., Ol-mangostin, HPLC
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gnUdeniangn lueayulnsludyBeomanuisnd Sdwlszneuvesansanadendign 10% Wuailinsuandmsy
IUHAAALAYUNAITD S Mnaddenuinudensinaiianseenavmetanmitddayer 3 nau Idud arsngunddaian
usulsu (Prenylate xanthones) a1sngauaulsleen-u (Anthocyanins) dsegusnanddonifanaduuondadudeuds
f19 uazansUszneunguiiueda (Phenolic compounds) ¥ieasnguunuiiu (Tannins) figyslunisrasuiu®

ynfinnsananudenlewestouddnudaTomdnuiandvessnudonigauazainnsumuanuidenyd
aswoanusinaiuduansddyifinisfnuiunniian wasuasdifyifgninandyineluinie qnidiunis
Sniau®? qrisduuuaise® Wes1™® sullufadelita?

wirnedentsnnazussglutnTemdnuimidudd 2553 mnusiliiformunanisaunimueiiven fugu
enaulndy q wu fmzaneles dafimatmuamuauauamingiuasasddaluiivie maueulasnainlad dafy
msfnwiliinguszasiifielinsziviinuensdfyiemuauamnmmaniivesaswoavhuuddnafuluasasnuaze
wWaendugn mewaialasuilnnslvesvalaussauggs (High Performance liquid chromatography, HPLC) Faenth
Waenifanaiifugniteglutindomedsmenadmezeafogueas suasduuamdlunsiaunsemuauauaimmg

wilvesenudendinaiindsldlulsmeiuia adunszuiunanidunisussiugunimveseiaeligde

52108 UITANEN
50
1. gniwddeniunn asataudensiinauazentinudensiineiinarlnenundne ngunundanssy Tamemua
WINTEU10AENLUAT
2. @NIUINITIU @13UINTFIU Ol-mangostin (Sigma-Aldrich, USA)
3. @sialluazivinazany
- Methanol (HPLC grade/Merck, Germany)
- Acetonitrile (HPLC grade/Merck, Germany)
- Formic acid (HPLC grade/Merck, Germany)
- Deionized water
4. wiesdle
- Lﬂ%ﬂﬂiuﬂmmﬂmmmmamaauzqq (Shimadzu §u LC-20A, USA)
- Lﬂ%'aﬂ Ultrasonic bath/Sonicator bath (Elmasonic iq'u 5100, Germany)
- p3eedlniin anuaziBen 4 sums (Sartorius,USA)
5. 5’3@;’3%81?1']3@%%:m’%'amﬁa
- NITUDNANYIVUIA 1 Tadans way 10 Uadans
- aUTUUTLIRTUUIR 5, 10 Lag 50 Ladans
- lulasUiaaunm 100-1000 lulasdns wag 1-5 Jaddns
- PIAUM WA 1 Taaans
- NSEAT¥NTBUUBS 1 (Whatman, UK)
-loSeafiawmes luasu (Nylon syringe filter membrane) aunm 0.45 luaseu
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A5N15ANY
1. Msfnwanaziivanzaudmiunsiasesivnyiann o-mangostin
A15LA383 mobile phase

W33 acetonitrile wag 0.2% formic acid wauIAEAUlUsRIIEIN 95:5 (v/v) NTBIWIU nylon syringe filter
membrane 1w 0.45 luasew nduihlufidanesernieendeines sonicator ww 15 w1l
N13MSELAITALAI8UIATEIU (Standard stock solution)

F1ansunm 351U O-mangostin 0.0040 N§u avaneuayUUUTImssuealurInUFUURINATauATU 10 Tadans
9¢l¢l stock solution va3a5UIMIFIU Ol-mangostin Wudy 400 lulasniureliadans

[

anneNlginszmeinwaila HPLC lneanulatainauideues Amnuaikit et al., 2012[10] sl

Column . Reverse phase BDS hypersil C 18 Column (5 um, 250 x 4.6 mm)
Injection volume : 20 lulasans

Flow rate © 1.0 Haaansnaud

Mobile phase : Acetonitrile: 0.2% Formic acid (lugnsdau 95:5 v/v)

Detector . Diode Array Detector at 240 W1 lULIAT

ﬂ'ﬁwﬁﬂmﬂi'mlmmgﬁu -mangostin

Un stock solution vesansaraesasgiedeuly sniFensildmnudutu 4, 8, 12, 20 uay 28 lulasniu
sofiadanaihluineidemaiin HPLC puanmeditmun wléfinvesasinasguiinrududusing q st
Taniavasaududunng 9 Wasansmuinsgiu
2. Mminadaua1ulylaves3sns1zi (Method Validation)

ASNAFIUAMUINNIZYBIIGIATIZN (Specificity)

w3sy spiked sample fENISENAITUINTFIY ANUTNTY 10 TulasnSusaliaddns Usuias 100 lulasdns
Tu sample blank thludasgimemaiia HPLC 13suiiisulasinluinsy sewing blank wag spiked sample
nsnagauAuludunse Wisanudunusiluduvasdayalunisitasizi (Linearity)

WISENANIALA18NINIFIU Ol-mangostin ANLTNTY 4, 8, 12, 20 uaw 28 lulasniusieliadans wiasanududuyinnis
yagou 3 11 (n=3) tlUlins1evidneinios HPLC meudiiusiBaduvesdoyainen R-square vidofiondn dunssans
yoshimun (Coefficient of Determination) #1¢ R-square Jewilnd 1110 wansfamnuduriusvesdoyaiildanszuy
HPLC fimwaenndosuazindedelusziugs Tnsdnlngasfiansanssiuanuidesiuluaunisidunsaitlngidssiu
ATiuTiasefisesiu R-square agnsiion 0.999
MIMAFBUANULTIEIYRY3T AT (Precision)

Intra-day precision Ldun1snsradeuanuiisdunisiiesegiluieiufsifuleswisuasazaiouinsgiu
O-mangostin fimnadudu 4, 8, 12, 20 way 28 lulasndudedaddnsinluliasesidenias HPLC vnisnagey
armdiuduay 3 61 dhenfuldfiafldlusumumendonuumasgudusing (%RSD)

Inter-day precision 1Jun1sasrageuanuiieslunmsiemeilugasiusaznafiwandsiudussozna 3 Su
lagw3ENaIALa18L195IU Ol-mangostin fmnududu 4, 8, 12, 20 way 28 lulasnSudefiaaans thluinseisas
\3ea HPLC vhnsvageunududuay 3 o1 waznuuieafulufufiseiy thefuilldfedlalumuamandesuy
1IAFFIUFUNNS (%RSD)



Inussuaty NsEsNEUNSIUAGTN

)

Tafin ywezang, aninses vigdn, 391050l nesgey U7 26 atuil 1 1HoULNTIAY - LB 2563

ASNAFUAMNLLUYBIISIATIZH (Accuracy)

Tnsnswien spiked sample feansara181InsgIU O-mangostin aslushegndlunrududu 3 sedu fe s nan
uarge 4, 12 uay 28 lalasniudefioddns Tuwsiarsrduamududuinemaaey 3 61 (n=3) dhadldludummen
$p8arURINTIATIEENINAUAULS (% Recovery)
nsnadaumANngaAnagalun1snsIanUa1sdIARe (Limit of Detection, LOD) wazA1dnsnfnmgalunis
AAITMTIUSH8 (Limit of Quantitation, LOQ)

lun1a LOD uaz LOQ iflunmsfunaingns lagldemmstinnesiansiienududundadudnm 10 afwesnis
WA51e9 tawanslun1sm LOD = way LOQ =
3. MsAAseTUEInm O-mangostin Tuasafnidentane uazlundnfusieninudansine
Hunniisnmsiessiildianwasesivdeunudldveisinsmsiud i ldlunmsmusnaasadaluiedng sl
a1sanin waznansou
nswsBNaNTazatealRgNasanaUfanlnalunaanagad

Hrnsafmdondsnaluteniueaniin 1 n3u lnsansadaiudensinaiuiunueanesed 68.77% ldatluvinusu
Y3umsvunn 10 faddns Wuwmueaasly 5 3addns dilu sonicate 1unan 10 Wil wdrnhusulsunasliasu 10
10885 MEWNIUDE NTBINIUNTEATENTBLUBS 1 wagnITBWIY nylon syringe filter membrane 2u1a 0.45 lupsou
Iganududuresasadimdu 100 fadniuseladdns Uunarsazaredrsdun3uns 25 lulasdns uazifuwnivea
aslUaumsu 5 daddns ssldansaraeanudutugaying 0.5 dadnsusdeladans wazthlUinsgrimusunaasdfyae
wadla HPLC ¥hmsTaseidosnae 3 ada
nanIeuasazaefieg1svaskaniuseiiudenign

winansazaefifinnadudu 100 Sadnfudefiadans e BiReiuamsadaiUdensiinn Jinasazanesnyiung
250 lulpsans wazinumueaasiiaunsu 5 Taddns agliasazatsanududugavine 5 dadnsuseliadans wazily
Anseiaemaia HPLC vhnisinsgidiedied 3 ase

NaNISANGY
1. m3fnwanefivanzandmiunsiinssiniuiunn o-mangostin
wwswﬁma%ﬁugm fiansavsuenislszaninmueanain HPLC Ussnaulufesig | sailte Theoretical plate,
Capacity factor, Tailing factor Wag Resolution[11]
@ N137M1A1 Theoretical plate (N) Ingldfanns N=5.54x[RT/W1/2)°
\dle RT Fo Retention time vadlasanlvsLNTHANTA¥A18317T51U Ol-mangostin
W1/2 fermanunsvesfinfinnuguduaimiliwesanuguesinfiamn
A1 Theoretical plate vaamstiaresiluassil fidnagil 11815.40+13.55 fauandlunsadi 1
A15197 1 nan3AIWInA Theoretical plate (N) v03nshmsgwisng HPLC annlasuiinwnsuiienududuvesansavans

105574 Ol-mangostin 4 lulpsnsureliadans

Retention Time (RT) (min) W, (min) Theoretical plate (N)
4.613 0.10 11810.27
4.612 0.10 11805.15
4.617 0.10 11830.76
Mean+SD 11815.40+13.55
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® N15%11A" Capacity factor (k) Iagldfannis k'= (RT-Tm)/Tm
\dle RT fiod Retention time vadlasalnsuNTuaTaa18317 351U Ol-mangostin
Tm A AUEMABaLLY/flow rate AIUENIARENY 250 ladluns flow rate 1 Hadansneud
a8 Tm ve99111A8A1 0.25 W

[V
v a a

A1 Capacity factor ¥@4M153iATeluasall denegi 17.46+0.01 Auuandlun1sei 2
A15197 2 wan1sATWIAY Capacity factor (k) U84n153ATIZYAIY HPLC 91nlAsuvknsufinutuduyesasazane
1193§1U Ol-mangostin 4 lulpsnsusieliadans

Retention Time (RT) (min) Capacity factor (k")
4.613 17.45
4.612 17.45
4.617 17.47
Mean+SD 17.46+0.01

® n715911¢1 Tailing factor lngltauns Tailing factor = WR/WL 1 0.15 1¥11994A314g904 peak area

d‘l A % N v dl v = = =~ ' < A

Wi WR ARAAnanIeueaianuy3Nlava @ uianaeiingavesiia 0.15 wivedanuawiavan - WL ey
NNevesiAAUEeevRdUAINANNIAUEIYRIRA 0.15 WINTBIAINUEIVIanLA

A1 Tailing factor veaM AT Izilunsall dA1eg# 1.44+0.27 Asuanslumsed 3
A1919% 3 HAN13AILINAT Tailing factor ¥8IN1TIATILIAIEY HPLC 2INLATUNINKATUNAUTNTUTDIANTALAIEUINTTIU
Ol-mangostin 4 lulasnsusediadans

WR (min) WL (min) Tailing factor
0.28 0.16 1.75
0.10 0.075 1.33
0.10 0.08 1.25

Mean+SD 1.44+0.27

® n13911A1 Resolution (R) Tunmsueniiraasiinfilndifesiu Tngaun1s R = 2(TR2-TRL/W1+W2
Lﬁa TR1 A® retention time ‘Uaﬂﬁﬂ‘ﬁ 1 TR2 Aa retention time %aﬂﬁﬂﬁl 2
W1 9 anuninsvesiingl 1 W2 Ao annuniewesiiafl 2
A1 Resolution vasnsTesziluadedlegdl 1.540.1 Fuwanslupsdi 4
A157971 4 NIRRT Resolution YB9N15LATIERAY HPLC nlasulnunsuvesansaiadendsnn

2 (TRZ—TRl) W1+W2 Resolution
0.805 0.60 1.3
0.901 0.60 1.5
0.802 0.50 1.6

Mean+SD 1.5+£0.1
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MnAmnRvesiuguresnsinsgiluadaiildimuntudensliveda HPLC wandiiduienilddulumy
InusiNNsERNUYBINIMTINERUANIMINE ALY s mes TapA1 nsuenve Resolution dlAdnininasifiseusy
\Entfosfie mIardowmnnit 2 uianwaiildamsuen ogf 1.5 Tnsandeyadisdewes sesmans19158 Wiaun wanlwyad
eI msuenilAnannnd 1 wansilaslnunsudildamsalilumsiiasgimuinald uiesiidiviudeutuvesia
ogflurasUszann 2% wawdnfidniauen 15 fiaviasnsuendulagliiianisiudeu sgndlsfimumsiidanisuondous
2.0 Sulvagyilinmsinmgivinumsimugndeuarindifesinurosmseiduiegummaaeulfundaty

2. Msnagauadldlavesizinsien (Method Validation)

Fanviilawauntuluadiiinnuemeaizas (Specificity) lunisuwenans O-mangostin ﬁagjﬂlumiaﬁ’ﬂ
Tusdnsnsienthiudentnaidosnlasninunsuvesasasaiuiondinauaznanfusienidondian Aifl -mangostin
i Retention time flaglutiafierfufiuasuinsgiu O-mangostin Tned1 Retention time ¥84aNs3AIEIU asain
warndndoel 1oun 4.65040.066, 4.622+0.058 waz 4.641+0.056 MudFu wazlinunssunmuvesansduy Tuuiiu
fanann faguil 1

mAU i
PoAMai ] ™Y 50 - PDA Multi 1
500 ]
404
400- ] i
ﬂ 304 3 ﬂ
3004 1
. »
- i
200 | {
10»1
] 2F o
s 8
1007 ] Rk <
o s o ol
| }
& e T o0 ‘ ; ‘
00 25 50 25 100 125 150 00 25 50 75 100 125 150
min min
mAU
PDA Muli 1 mAU -
s PDA Mult |
500-
400 6” 400+ Q
s 2
300+ 2 300+ 5
|
|
200+ 200
100+ 1004
‘ |
VA 2\ 1, ) e S o
(g T T T T l7 — - T T ——

¥ = — o - o] v - -
T T

0.0 25 5.0 75 100 125 150 00 2.5 50 75 100 125 15.0

min min

JUN 1 15 vinsuvuedansuInggiu a1sann waskansio

Y

N. @150M357U Ol-mangostin ANUNTY 12 pg/ml v. grsafaUdendanalueniuea
A. nandasienilifiarsadadanding 3. wandueigdenidaag

MndoyalasunlnunsuvesasuinsgIu Ol-mangostin 71 5 Aududu fio 4, 8, 12, 20 ua 28 lalasn3usediadans
uiazaududuiinmeae 3 61 (n=3) thanadensmssriseuduluiuwnuueu uasiufivieaugsuesiialuun
unusts fauandluguil 2 manuduiudiBaduvestoya lnorn R-square wiofiGondt dusraviuesiaiimun (Coefficient
of Determination) fiAwiniu 0.9994 waglimailuaunis y = 123206x-122905 uanifeninuduiusvesdoyaszning
anudaduresansinasguaziuiiiediinsgildainssun HPLC danuaenndosuasindofelusziugs uandlidiu
famuduiusiBadunss (Linearity) vosdayaiildainisTinsesiiinmniu

A~
=)
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aNNLIUNIINARIUAIILTIBIIBIITIATIZI (Precision) KAZAINLIUYOIIDIATIZY (Accuracy) HATBINITIAATIZN
nilugiu Intra-day wag Inter-day precision ASLAAIIUAITING 5 WUT1 A1 %RSD NLEAITIAIULTIBIUDIIDAATIZY
aglugediaus 0.08 f9 1.85 Faudulumunawiniseeusuves ICH guidelines AidosiAliiu 2% waslunisvadeu

'
a

AiuYeIs AT eilaeldmndiudy 3 sedu i nana g 9 4, 12 uar 28 lulasnSudediaddns flan %Recovery
Tutedaust 98.34-102.16 Fadulunmuinasives ICH guidelines AiFpaglutag 98-102% wWuideau ansuvmsm
Adadriasaelunsnsaanuansdfey (Limit of Detection, LOD) uazAdadniasasiunisiinsiesiiBsuiunas (Limit
of Quantitation, LOQ) Wui1 LOD ilanfi 0.0941 lalasnsusiedadans way LOQ fianft 0.2851 lulasnSusiefiadans
PMNMTIATIERE TR Tluduresmmanzatzes anuduiusiBadunss anuifisuazeuusiuves
B9t wanslifiudaslnseiildianty auseldlunsieseinusinaans d-maneostin Tuansafnuden

o

fsnn warlundndueiendnudenisnalanuinasinmmegeuanulylavesisiiasiesi (Method validation)

Calibration curve

3500000 1
y=123206x - 122905 .
il R2=0.9994 .
2500000 - e
£2000000
-
51500000 - .
=9
1000000
500000 s
() T T 1
0 10 20 30

Concentration of o-mangostin (pg/ml)

JUT 2 NTINNATEIUYDIETUINTFIU Ol-mangostin

A1599 5 A1 %RSD Uag %Recovery ¥BIENTUINIFIN Ol-mangostin TUNMSHTIVAUAUTIEILALAY WUVBITS
AATIPANVINNITIATIZI intra-day Wag inter-day precision

Intra-day Inter-day

Conc pg/ml Day %Recovery %RSD %Recovery %RSD

4 1 102.16+0.43 0.42 102.07+0.08 0.08
2 102.00+0.71 0.70
3 102.05+0.45 0.44

12 1 100.28+0.54 0.54 100.30+0.10 0.10
2 100.40+0.49 0.49
3 100.20+0.54 0.54

28 1 98.43+0.49 0.50 98.69+0.53 0.53
2 99.29+1.84 1.85
3 98.34+0.53 0.53

A
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3. MsAAsEUEINM O-mangostin Tuasafnideniane uazlundnfusieninudaniine
NANTIATIZIMIUTINAL O-mangostin luansafnidentineiuiann 32.61+1.97 fadndu eAndusosay
dwidnlagdmiin (%w/w) fldn 3.17£0.06% uazdioTinsizsiviuiuin O-mangostin Tunnsusioniidentgn
fiUsunas 3.34+0.19 fadndy dleRndufevasiminlnetmdnile 0.32:£0.006% TaeuSunas O-mangostin #3Asele
lurdnsnusidtosninluamsataidensiannis 10 wh ellauaenndosiunisieounanfasimugasifimsldmsataden
Henlundndasionindensan 10% fuandumsned 6
15197 6 naM ARSI O-mangostin luansafndenifinaluienuea uaskanfasiemiiudonding feienis
fiimudulagldinadia HPLC

fa0814 Ywtin n3u AMUuTY ug/ml  Dilution (111)  Olmangostin (mg) Y%ow/W

a@1sana 1.0292+0.0446 16.31+0.98 2000 32.61+1.97 3.17+0.06

RRIRRL] 1.0505+0.0467 16.61+1.41 200 3.34+0.19 0.32+0.006
TRGE

lumsfinelanunsaiauismsinseiiemUsinaasiearhuudnaiuluasadauas  endfondanamemnaila
lasuninnsfvesnaranssauzgaldegefivssdvsnmeunasiniseeusu {Wudsnisiligenn wagldszernailunis
Aaszinngy  edmsumsailunismuauguniwnaedvesenliondinabiiinanuundetenasliuinsgiu an

JEAUMINAILIEIINaYULng

¥ a o

VAL UBDLLUSIINNITIY
1. msinsAnwinenalindalsyansAndvesedentienaniiansueariuuslnaiu
2. msimsfnwanuasanmveseiUiondinm

=) =
ANRANIINUIZNA
YOUDUANAN A3.07Y.8010500 UANS wazAniuInua auiasy NlAkusdfeIfumaanIsAIVANANA TN

LONEITD19D

1. National Drug System Development Committee. 2006. List of herbal medicinal products A.D. 2006. Bangkok:
The Agricultural Co-Operative Federation of Thailand; 2006.

2. National drug policy unit, Thai Food and Drug Administration. Mangosteen in empirical evidence (List of
herbal medicinal products). [online]. from: http://ndi.fda.moph.go.th/uploads/evidance file/20190719182026.
pdf. (April 30, 2020).

3. Chairungsrilerd N, Furukawa Kl, Ohta T, Nozoe S, Ohizumi Y. Pharmacological properties of Ol-mangostin,

a novel histamine H1 receptor antagonist. European Journal of Pharmacology. 1996;314(3):351-6.

4. Chen LG, Yang LL, Wang CC. Anti-inflammatory activity of mangostins from Garcinia mangostana. Food and
Chemical Toxicology. 2008;46(2):688-93.
5. Sundaram BM, Gopalakrishnan C, Subramanian S, Shankaranarayanan D, Kameswaran L. Antimicrobial

activities of Garcinia mangostana. Planta medica. 1983;48(05):59-60.
6. Sakagami Y, linuma M, Piyasena KG, Dharmaratne HR. Antibacterial activity of Ol-mangostin against

vancomycin resistant Enterococci (VRE) and synergism with antibiotics. Phytomedicine. 2005;12(3):203-8.



MsEsLNdNTsUARTN Anusauaty

10.

11.

o

U7 26 atUT 1 1HBuLNTIAY - LwIEY 2563 maviRuuazaTIIERUATNgNFRYIT AT ziasdFrueaThutdnadiuT

Gopalakrishnan G, Banumathi B, Suresh G. Evaluation of the antifungal activity of natural xanthones from
Garcinia mangostana and their synthetic derivatives. Journal of natural products. 1997;60(5):519-24.
Kaomongkolgit R, Jamdee K, Chaisomboon N. Antifungal activity of alpha-mangostin against Candida albicans.
Journal of oral science. 2009;51(3):401-6.

Chen SX, Wan M, Loh BN. Active constituents against HIV-1 protease from Garcinia mangostana. Planta
medica. 1996;62(04):381-2.

Amnuaikit T, Phadungkarn T, Wattanapiromsakul C, Boonme P. Formulation development of antibacterial
films containing mangosteen peel extract. Research J. Pharm. and Tech. 2012;5(8):1058-1065.

Pattana Laopaiboon. High Performance Liquid Chromatography Principles and Applications. Khonkaen:
Khonkaen Publisher; 2011.



o

Inusauaty MIESNAYNTTUARTN

{3

hs))

)

U9 26 atUN 1 HoUNNTIAN - LUWIBU 2563

Do

UNANS TU

Us2answavanisigan eGFR Tun1sanansinistnaniizlaiday
NN Werarudnautsia ldlvafasaan (NSAIDs)

UWAS TuR na.
naNMUNEYNIIN IsameuauaTiaa

UNANED

mfefidunsidedfinnesideunss (Retrospective cross - sectional study) fifnguszasdiitednuuium
nsldesnudniavsialilyaiiusesd (NSAIDs) wazUsediuuseaninmneauwaznaanslden eGFR Tun1sandnsinisiiia
amglaidonannnisléien NSAIDs lssneuiauasiied Smindeduel InevinnsAnunfudiheuondléiuen NSAIDs mudeya
ftudintunvszdou Wiknsuguteyadidnnsoindvodsmetunaunsiied Aeunslien eGFR 5w 1 unsies w.a. 2560
- fUIBU WA, 2561 Uagnaannnslual eGFR 5ering 1 naARnIeu w.A. 2561 - 31 SuAL W.A. 2562 YN1TIATIER
Touasnuaaia Al Jovay Aade Adeauuinsgi wagAlanauns (Chi-square test)

NANSANYINUIN Aouuazndaainnislian eGFR fuasueniideyafiaenadosiufio dwlnaidumavds oy
11N 60 T Id3uenanununengsnssy dAsnsnisnseswadln (eGFR) agluseud 2 (GFR 60-89) uazwinvaen NSAIDs
filéisufie Naproxen 250 Mg. Tab. fuuseaninmueanislia eGFR Tunisandnsnisiinnzladeuainnislden
NSAIDs WU rieumsldien eGFR fiftheuoniifidndnsinisnsosedln (eGFR) lussesdl 3 July Youay 4.4 widdldan
eGFR wuttanas wideifiesienay 0.2 iy

fedu Fenanlédn mslen eGFR lunisandnsinainniigladenainnislion NSAIDs veslsanenunaunsiisd
F¥adedml fuszavsamuazfulunuitinveslovisveansensrassngy Aldimunnsldoogamumma
Tunguen NSAIDs Ao TitUneTsnlnEosszosd 3 Suluillésu NSADs liiufesar 100

ANANARY : AN eGFR, Amgladen, sndusnavsinlalaiiosess (NSAIDs)
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The Effectiveness of The Use of eGFR Values in Reducing
the Incidence of Renal Insufficiency Due to The Use of
Non-Steroidal Anti-Inflammatory Dugs (NSAIDs)

Noppasit Khantee M.Sc. in Pharm.

Pharmacy Department, Nakornping Hospital Chiang Mai Province

Abstracts

This research is retrospective cross - sectional study. The objective is to study the context of non-steroidal
anti-inflammatory drugs (NSAIDs) and evaluate the effectiveness before and after using eGFR values to reduce
the incidence of renal insufficiency due to NSAIDs. This research. Study with outpatients receiving NSAIDs as
recorded in the medical records of Nakornping Hospital. Which collected data before the use of eGFR values
between 1 January 2017 - September 2018 and after using the eGFR values between 1 November 2018 - 31
December 2019. Data were analyzed using descriptive statistics such as frequency, percentage, mean, standard
deviation and chi-square test.

The results showed that before and after using the eGFR values outpatients have consistent information
which is mostly female, Over 60 years old, Receive medication from the internal medicine department, GFR 60-80
(mild decline in kidney function) and the NSAIDs received are Naproxen 250 Mg. Tab. As for the effectiveness
of eGFR in reducing the incidence of renal insufficiency from NSAIDs, it is found that: Before the use of eGFR
values there were outpatients with renal filtration rates (eGFR) in stage 3 (moderate decline in kidney function)
4.4% and after using the eGFR value it was found that it reduced to only 0.2%

Therefore, the use of eGFR values to reduce the incidence of renal insufficiency due to the use of NSAIDs
of Nakornping Hospital Chiang Mai province is effective and meets the policy indicators of the Ministry of Public
Health that prescribes reasonable use of drugs in the NSAIDs group, with patients with chronic kidney disease stage
3 or more receiving NSAIDs not more than 10.0%

Keyword : eGFR, Kidney disease, Non-steroidal Anti-inflammatory drugs (NSAIDs)
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unin
g1dunssniaveialdldaiosess(Non-Steroidal Anti-inflammatory Drugs; NSAIDs) fgquslunisufivan annis
dniau uazanld Huitenldiuegaunsvanslneiamemsssiuuinlussiudntesisuunans asnsalisuiveuian
N (etheiasugrinianliity Tasannisaansiaiiientunissniay Wy Prostaglandins anmsdudenis
vauvenaula] cyclooxygenase (COX) 81 NSAIDs wismuauaunsalunisdudaeulad cox 1l 1) Non-selective
auA Aspirin, Ibuprofen, Ketoprofen, Diclofenac wag Indomethacin 2) Selective COX-2 laua Meloxicam, Nimesulide
3) Specific COX-2 Town Celecoxib, Rofecoxib, Parecoxib, Valdecoxib, Etoricoxib Wag Lumiracoxib'
Hagtunuiiifvassuaunnlder NSADs liaumgua Tnefinisldolunguildndou Telignuuianissnu
laignlsn laignian s mefuennslifisszasdiddnesnmilavesn NSAIDs Ao vinliAaanulufivselaainns
ffudsnsa$ns PGE2 ua PGI2 il Ssanmislvaivuiden andnsiniansesuasle iansdsoniuasinfon nagTnuadon
luidiongs nonselective COX inhibitors uag selective COX-2 inhibitors fnaviliAnanuduiivdelaluiuansieiu
venanidwiliannnelanedeundy acute kidney injury; AK) ImmwwLﬁai'wm&Jagﬂumwﬁﬂ%mmﬁamﬁaam
visoilsnsimdu wu vhladuvad lsaduuds wagnsliiu NSAIDs saufusninuilsaduiidmariensvhauvestn i
Fafunnsldien NSADs TuffthelsalnEess Sdudesinmaihe Teg1ilnddn uieghlsemsfiansanengudunios NSAIDs
flnasionsiauselatosuny sauduinmumsihauedinedislnddna’
MNTeNTRIRMTIESNEuaNdiwanalszywusunsldeedsaumnauna (Fua.) uazi3etneiiae
Tsela wud1 Ussrnsaulnetheidulsalnidoteged 8 Sruau Andufesay 17 vasUszansineluilagiu Andududl 3 ves
Uspinaluonfou lusuuiimeddduaslseladidomnisrenlaussan 2 wauau uariuuhnsfiuiuddas 8,000 118
Tnvanilvgiinanlsaumuniennududongs Sniisdosay 5.4 vesihslsalniefainnnislioilivanga
Tngamzgfidueuivinuisnavsinlilsafiosess wiesnguiduian (NSAIDs) sdunany’
nsldenldaummadutymddyseaulanundunaiuiu Tudszmelnetudutlymissiuiiniuitlugay
nenakazguy snsmadafieudludymnslioliaumena Ao nisdadilasamslsmerunadaaiunisldeneg e
wana (Rational Drug Use Hospital %38 RDU hospital) dasjmidliyaainsymanisunmduasgniuuinsusuasy
nginssunsiorauilugmsldenesaummnaegiedsiu nqufithelsnla@osaduussmnsnduiaungunisilliasonis
RDU hospital fiulsunsatiuayulildonetnesings Sauagldmmunlieudvannguen NSAIDs Wueiinisvanisansld
Tuszogemilufinelsaladeds sufmandsnislioluiiislsalaGesisresd 4 Fuly esanedinariilfmahau
vodlnanas alaneidsundy mfunsdmeniuannde tnedvusdidinde THiiUelselnEetsesi 3 Julud
165U NSAIDs lsiAufesay 10.0 Fadunidlurdosdedniuivieliannslderegaumana (essential RDU tools)
Mnanuddydanan fideluguziduyrainsiufifemlunguaindunssy dafumiudfguoszaniug
¥99m15liA1 eGFR Tumsandmsmsiinngladonainnsléen NSAIDs tieagiiounsddlden NSAIDs Suazilugnis
Wy sldensgaumepasoly

TQUszaeA

1. ilo@nwuummslieNSAIDs Tugihouen Tssmeruauasfisd Sanindedl

2. Ussfiuuszandnmieunazndsnsldian erRlunsandnsnsinamzlmdonanmsiieINSADslssmeunauasian
Jawinde sl
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qm%%’aﬁmumsﬂmsmﬁmﬁaﬁimmﬁi’fﬂuwwé INAULNTIUNITNANTUNIRTLTITUNTIVY LS NeUAUATAA
Wil 136/63 Yusos au Yufl 21 Wwwieu 2563 fia 20 Wwioy 2564

A79819

fetnaililunide Ae fUreiidhiumsinuuungtasuen Tsmeunauasiisd uazléisusn NSAIDs §198591n
Foyadoundsannvszfou TWsunsugudeyadidnnselindveslsmenuiauasiied fidhiunssnuiluuungiouen
noun1slUA1 eGFR 5¥1319 1 UNSIAL W.A. 2560 - AUeI8U WA, 2561 wasndiannslmal eGFR 5813798 1 weeanieu
WA, 2561 - 31 5UAL N.A. 2562

ad o a a v
I/AUUNTITIY
Yau o A P S v oo 1Y) o a ¢ Yo Y a o o 9
AidudndendUlsniiniumssnwunungUisuen Tsameunauasiied uaglasuen NSAIDs §198391ndeyadounds
nnrssiden WWsunsugudeyadidnnseiindveslsaneiutauasiied lnevinistuiindeyaasuuuiuiinnislasuen
NSAIDs vaeiUsuen lsameuiauasied deyamianliuszneunsideasaiiusenaume wungUieuen e 81g nguen
NSAIDs 71l@5U LazA18ns1N15n589ve9ln (estimated glomerular filtration rate; eGFR)

a Y
ﬂ']'i')l;ﬂ'i']%%?]ayja
mﬁﬁaﬁiﬁi’ﬂﬂﬂmsuﬁwL%ﬁ]gﬂslumﬁlmwﬁﬁﬁaga UIENOUAIY FDAWINTIUUT toA ANALD ANSe8ay ALRAY

a

ANJEAULIAIEIU wazadRleoyuu louA Chi-square test

NN

u3unn1slden NSAIDs TugUasuan Tsaneunaunsied

1. doyatiugruvasiiasiildzuer NSAIDs

Mnmsnumudoundslunyszdou Tusunsugiuteyadidnnsedndvedlsmenuiaunsiisd Augtasuenildiuen
NSAIDs riounisldiFn eGFR 5¢1i19 1 1ns1A WA, 2560 - fuegneu 1.6 2561 SIuIuVaAY 922 918 azudsnmslden
eGFR 339113 1 WaAdnTIeu .61, 2561 - 31 SuriAL WA, 2562 S1uauiivay 538 51 Tneiifayatiugiudsl

roun sl eGFR wudn danllvg)lumevds Govay 70.4) Torgiads 60.2 U 16¥Ug NSAIDs 9InUHLNBNETNTTH
(Fovay 44.6) fendnsinsnsoswadla (eGFR) aglusesiuil 2 (GFR 60-89) (Fawar 48.2) 81 NSAIDs fiimsldunnitandie
Naproxen 250 Mg. Tab. (3owaz 50.0)

&1l eGFR wud1 dilvg)dumamds (Govaz 71.7) dengade 59.7 T 165usn NSAIDs 91nusun
9193n33% ($evay 52.0) flmdnsinisnsesesla (eGFR) agluszduil 2 (GFR 60-89) ($oway 52.0) 81 NSAIDs fifins
sL“fﬁJ’]ﬂﬁEjﬂﬁE] Naproxen 250 Mg. Tab. (foaz 45.9) (fan15197t 1)
maefl 1 Foyaiiugruvesding

¥

v d o v v
dayanugu IuIUkaziavazveUae
fau (n=922) #ad (n=538) 59U (n=1,460)

e
8 273 152 425

(29.6) (28.3) (29.1)

e 49 386 1,035

(70.4) (71.7) (70.9)
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¥

dayanugu IuIukariavazveiae
nau (n=922)  #&as (n=538) 7% (n=1,460)
018 \ady 60.2 \ady 59.0 \ade 59.7
uNunEUIBUaN
9183N33Y 411 282 693
(44.6) (52.4) (47.5)
Hodsadeds 95 55 150
(10.3) (10.2) (10.3)
fiaunssy 179 69 248
(19.4) (12.8) (17.0)
NUAERIATOUAT 97 33 130
(10.5) (6.1) (8.9)
lam Ao WIdn 1 1 2
(0.1) (0.2) (0.1)
atinlsavaly 118 82 200
(12.8) (15.2) (13.7)
NUANTI 2 1 3
0.2) (0.2) (0.2)
gAusnY 3 3 6
(0.3) (0.6) (0.4)
Audaaneiin 7 4 11
(0.8) 0.7 (0.8)
gURLYA 5 a 9
(0.5) (0.7) (0.6)
Juq a 4 8
(0.4) (0.7 (0.5)
A9M51N15N59091A (eGFR)
sveedl 1 (GFR > 90) 261 194 455
(28.3) (36.1) (31.2)
sveedl 2 (GFR 60-89) 444 280 724
(48.2) (52.0) (49.6)
sveedl 3 (GFR 30-59) 177 63 240
(19.2) (11.7) (16.4)
svuedl 4 (GFR 15-29) 21 - 21
(2.3) (1.4)
sveedl 5 (GFR > 15) 19 1 20
(2.1) (0.2) (1.4)




MsEsLNdNTsUARTN Anusauaty

o

U7 26 aUUfl 1 HouNNIIAN - LWWIBY 2563 Usgansraveansldan eGFR lunsansnsimaiinanigladens

M13199 1 Jayaitugiuvesiie (ve)

¥

dayanugu uuuaziovazveiae
ey (n=922) & (n=538) 57w (n=1,460)

YUAVDI81 NSAIDs

Celecoxib Cap 200 Mg. Tab. 120 87 207
(13.0) (16.2) (14.2)
Naproxen 250 Mg. Tab. 461 247 708
(50.0) (45.9) (48.5)
Diclofenac Sod 25 Mg. Tab. 160 82 242
(17.4) (15.2) (16.6)
Etoricoxib 90 Mg. Tab. (Arcoxia) 31 20 51
(3.4) (3.7) (3.5)
Ibuprofen 400 Mg. Tab. 124 88 212
(13.4) (16.4) (14.5)
Mefenamic Acid Cap 250 Mg. 6 4 10
(0.7) (0.7) (0.7)
Piroxicam 10 Mg. Tab. 20 10 30
(2.2) (1.9) (2.1)

2) uwungUaeuaniunslden NSAIDs Tsanegnunauasied

lofiansannisidien NSAIDs luunungitheusn wuin fnsléien Naproxen 250 Mg, Tab. daulnafluuauneigsnssa
(%oway 55.1) ununreddsnieds (Gosaz 55.3) wazunundaenssy (Sagas 46.8) e Ibuprofen 400 Me. Tab. wuinaaulug)
finsldlunnuniiunnssy (Gevaz 100.0) wwunlan fe widn Gosar 50.0) wwunaddnisaialy Ibuprofen 400 Mg.
Tab. (Fosay 44.5) uazunundu fun addndenlivionddnuaurineulvegnidu-dunnnisaiguddesloaniotie
TsaneguIauATIIANUId Y, neasamlanisusn wagaatdnInny wuin dwluaiinislden Ibuprofen 400 Mg. Tab.
(Sowaz 37.5)

wonanil fmslden Diclofenac Sod 25 Mg, Tab. dulvluusungudaasin (Gosaz 90.9) waruaung g
($owaz 44.4) v WNaproxen 250 Mg. Tab. d@uluaidinslaluiaunlan fo widn (Fesaz 50.0) waze1 Mefenamic Acid
Cap 250 Mg.diluaiinistiluusung@udng Gevar 50.0) (Famssii 2)
m51afl 2 uungtaueniunistion NSAIDs

YUAVD91 NSAIDs

LAUN Celecoxib ~ Naproxen Diclofenac  Etoricoxib  Ibuprofen  Mefenamic Piroxicam 574
é’ﬂ')ﬂuaﬂ Cap 200 250 Mg. Sod 25 90 Mg. 400 Mg. Acid Cap 10 Mg.
Mg. Tab. Tab. Mg. Tab. Tab. Tab. 250 Mg. Tab.
918 3NT7U 121 382 73 28 70 7 12 693
(17.5) (55.1) (10.5) (4.0) (10.1) (1.0) (1.7) (100.0)
wodlsaidess 19 83 36 6 6 . . 150
(12.7) (55.3) (24.0) (4.0) (4.0) (100.0)
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M13199 2 ununiUieueniunsiden NSAIDs (#e)

YUAVD I8 NSAIDs

AU Celecoxib  Naproxen Diclofenac  Etoricoxib  Ibuprofen  Mefenamic  Piroxicam 594
dUswuan  Cap 200 250 Mg. Sod 25 90 Mg. 400 Mg. Acid Cap 10 Me.
Mg. Tab. Tab. Mg. Tab. Tab. Tab. 250 Mg. Tab.
AaenIsu 49 116 40 11 19 - 13 248
(19.8) (46.8) (16.1) (4.4) (7.7) (5.2) (100.0)
nYmansAseuRsY - 81 33 - 16 - - 130
(62.3) (25.4) (12.3) (100.0)
Tdn fio undn - 1 - - 1 - - 2
(50.0) (50.0) (100.0)
addnlseiild 16 40 a6 a 89 - 5 200
(8.0) (20.0) (23.0) (2.0) (44.5) (2.5) (100.0)
NUANTTN - - - - 3 - - 3
(100.0) (100.0)
gAUINY - 1 - - 2 3 - 6
(16.7) (33.3) (50.0) (100.0)
Audaaein 1 - 10 - - - - 11
(9.1) (90.9) (100.0)
UALYR - 2 4 - 3 - - 9
(22.2) (44.4) (33.3) (100.0)
Juq 1 2 - 2 3 ; : 8
(12.5) (25.0) (25.0) (37.5) (100.0)

3) WA 918 uazylinvasen NSAIDs NUA1RIIN1INTDIVRIlA (eGFR)
wARUAERIINNINTBIvRdle (eGFRY/ svpzvatlinrasitheuanilasuen NSAIDs wuianayy wasngd ddulvey
fiAndnsn1snsesvadle (eGFReglusyeedl 2 (GFR=60-89) (Soeay 46.6 wag 50.8) (f4n13747 3)
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A1579% 3 wAfUANERIININIBdvedle (eGFR)/szuzvadlsrvadiUisuanilasuen NSAIDs

ANDMIINISN509VR9LA (eGFR)/582va4l5A

LA seEi 1 50 2 530 3 szesdl 4 520l 5 57
(90 %i5a11nNn31) (60-89) (30-59) (15-29) (Jownan 15)
B8 136 198 68 10 13 425
(32.0) (46.6) (16.0) (2.4) (3.1) (100.0)
WZ@Q 319 526 172 11 7 1,035
(30.8) (50.8) (16.6) (1.1) (0.7 (100.0)

91gfuASnTINInTesadle (eGFR)/szarvaslsnuastitrousnilldust NSAIDs wuin guheusndifienglsitiu 30
599897 918 31 - 40 T waveny 41 - 50 T drilvgiiidsnsinisnsesvedln (eGFRIpgluszoE? 1 (GFR= 90 vi3831nn3Y)
($owag 90.0, 71.6 wag 62.1 sudiy) vauzdifflasueniifiony 51 - 60 T wazannnin 60 U dwlvgjiimsnsinisnsesves
1n (eGFRIeglusesil 2 (GFR=60-89) (Favay 54.2 way 56.2) (F1n5197 4)

M51afl 4 o1gfuAEmsINsnsaswedla (eGFR)/szavveslsnvastitnuanilléiuen NSAIDs

AN9RSIN15N509V09Le (eGFR)/sze2vadlsn

EJ’]Q sxﬂz‘ﬁ 1 558817; 2 ’izﬂzﬁ 3 swzﬁ q ’izﬂzﬁ 5 34U
(90 3a11nN97) (60-89) (30-59) (15-29) (Waenin 15)

TaiAu 30 U 27 3 - - - 30
(90.0) (10.0) (100.0)

31-407 53 14 6 1 - 74
(71.6) (18.9) (8.1) (1.4) (100.0)

41-501 128 69 7 - 2 206
(62.1) (33.5) (3.4) (1.0) (100.0)

51 -60 U 154 232 36 - 6 428
(36.0) (54.2) (8.4) (1.9) (100.0)

111N 60 Y 93 406 191 20 12 722
(12.9) (56.2) (26.5) (2.8) (1.7) (100.0)

¥iarase1 NSAIDs fuAgnsn1snseswedln (eGFR) vaeUisuanlsang uiaunsied wuii Qﬂaauaﬂﬁlﬁ%’um
Celecoxib Cap 200 Mg. (5owaz 59.9) &1 Diclofenac Sod 25 Mg. Tab. (5ewag 53.7) 81 Naproxen 250 Mg. Tab. (5ouag
48.3) 1 Piroxicam 10 Mg. Tab. (50wag 46.7) uazen Etoricoxib 90 Mg. Tab. (Arcoxia) (Feeaz 43.1) dulugia1emns)
n3nsosvesle (eGFR) aglusvozdl 2 (GFR=60-89) vaiiftheusndilé¥uen lbuprofen 400 Mg. Tab. (Fouay 43.9) uazen
Mefenamic Acid Cap 250 Mg. (3ovay 30.0) d@iulugdarensinisnsesvedle (eGFR)aQ”luiwzﬁ 1 (GFR= 90 #isa31nn31)
(Fap57991 5)
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M1349 5 finvesen NSAIDs Aua18nsIN1INTevasts (eGFR) vaeUlguen

AN9AINI5N509Va9lA (eGFR)/5282va415A

wiinvade1 NSAIDs seaeil 1 svoedl 2 stezil 3 swesii 4 se8eil 5 57
(90 w3auNNd1)  (60-89) (30-59) (15-29)  (flewndn 15)

Celecoxib Cap 200 Meg. 34 124 45 2 2 207
(16.4) (59.9) (21.7) (1.0) (1.0) (100.0)

Naproxen 250 Mg. Tab. 240 342 107 8 11 708
(33.9) (48.3) (15.1) (1.1) (1.6) (100.0)

Diclofenac Sod 25 Mg. Tab. 66 130 36 7 3 242
(27.3) (53.7) (14.9) (2.9) (1.2) (100.0)

Etoricoxib 90 Mg. Tab. (Arcoxia) 9 22 18 1 1 51
(17.6) (43.1) (35.3) (2.0) (2.0) (100.0)

Ibuprofen 400 Mg. Tab. 93 89 27 2 1 212
(43.9) (42.0) (12.7) (0.9) (0.5) (100.0)

Mefenamic Acid Cap 250 Mg. 3 3 2 1 1 10
(30.0) (30.0) (20.0) (10.0) (10.0) (100.0)

Piroxicam 10 Mg. Tab. 10 14 5 - 1 30
(33.3) (46.7) (16.7) (3.3) (100.0)

a a 1

Uszfiuuszansannounasndenisléan eGFR Tunisandnsanisiianiazladanainnisldan NSAIDs
T5angIUIAUATNIA

HaN1SIATIERUSEAVS AN aukazndIn1sldan eGFR lunisandnsnisiinnngladeuainnislden NSAIDs
lsanegutauasied Seialieslng wuin A1 Chi-Square WAy 40.145 A1 df WAy 1 wagAdedAgynanaminy
0.000 nanlé1 Ardasnsnseswedla (eGFRYsvezvaslsnvathsuoniitniunssnululsmeuiauasfisd dadnu
Fuusiunslden eGFR Tumsansnsinisiinanzladonainnislden NSAIDs egafitfuddynieadd (p=0.000) wde
nanfe deuwazndadinislien eGFR Tunisansnsnsianngladenainnisideon NSAIDs uwaneafy Fennfiasen
A18MIIN13NT0IVRLlA (estimated glomerular filtration rate; eGFR) auulgu1898enTeNTaIsIsaEgy Msldenag
AuANELUNgNET NSADs Hugfimsudnideanmslilusseserlufinelsaladods saufmdnideamsldoluginelsela
Bafiszesit 4 Wl deswnnenfinavildmsveumesinanas iialanadeundu sufunsfweniuaznde nefmun

finme TllkUlelsalaiGesessesil 3 Yuluilasu NSAIDs ldiiuSesas 10.0 (915197 6)
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A1519% 6 UszanSanneukarnaani1siian eGFR Tun1sandnsinsiinniglad@auainnisiden NSAIDs

A19ATININTD uu/Aesazn1sldan eGFR Tunis
204ln (eGFR)/szezvadlsn andnsInIsianzladoy Chi-Square df p-value
21NN151881 NSAIDs
oy WA
szed 1 261 194
(90 “IBLINNT) (28.3) (36.1)
Sped 2 aaq 280
(60-89) (48.2) (52.0)
szei 3 177 63
(30-59) (19.2) (11.7) 40.145 1 0.000*
%azﬁ q 21 -
(15-29) (2.3)
seed 5 19 1
(flounin 15) (2.1) (0.2)
334 922 538
(100.0) (100.0)

1w

* AedRY9ana p<0.01

ayUuazdnsalua

Mnnsnumudeundslunsyifou Tsunsugudeyadidnnsedndveslsmenuaunsfisd Aufihouenilldiue
NSAIDs ADULAZ®AI9INAITITAT eGFR WU sﬁagaﬁugmmzmﬂé’%’um NSAIDs fidenadasiufie drlve)dumnemds
fiongannndt 60 U le¥usnanuunetgsnssu sladnsinsnsesvesl (eGFR) aglussdui 2 (GFR 60 - 89) wavviinves
67 NSAIDs fil#$unuauitheueniniianie Naproxen 250 Mg. Tab. danadesiunanisidoves ugd dudeshrioe’
vnsidensinelenainidensenlunaiuemsdiuduluglderdunissnauildlyadssesdlsmeuia
pnasnsal wansidenuin fuasdulngld NSAIDs Tunsdnwiiduggeeny fo1eiede (018+5.0) 60.9+12.6 T
Jumeedosas 46.1 wandsdosay 63.9 ludndwilndifesiuaonndosiunansifoves wndnval sasiui® 35
Fos AnwanmgaNNaveansitedostunmainunalumaiuomsiiinainnsldordunssnauilildamesesd
Tugftelulsanenuiaaszy nansdnwinuin flhefildsuedmumssniauiililvanesesddanlngdumane ooas 51.7
wAndadosay 48 3 fidaauilndiAsstulaznansiteres 301 15uniu warananss UssngAva’ 3edes museiiu
mslfdnunssniauitlilvadiesesdifatimnaluginelsaladods a wunftaouen Tulsmenuaumninedowimil
nansifenud fihedndunfiony 65 Pauly ununnsrafidsennniian fe easlstfnd ovgsnssu uasdaenssy (Govay
37.77, 25.27 uay 13.83 mwddu) Gamsld NSADs Tuftaslunduiigeongiu suluegnebeiifestininiss faimslion
ogsauvama (esanggeengfunguiiefiinnudssannnsiinenslifisuszasdain NSADs lsnnndngiaemly
Snvatfgeenednilsadszsfmansysems Tsawmardenadaaiunafinemslifisiszasdain NSADs Idlasnswiens
vhlsiUedeadinsliomansvundadialemanazifindunsiseniu NSAIDs Iiintu Faannnansiseves &y wasfgley
wazanz'® leszydn 91NMI59UTWTeYaIN The American Geriatric Society Tl a.ei. 2015 wuin fUiwasenenas
vanidssnsld NSAIDs sl Aspirin lurunngs ermslifsuszasdmsdnnuduonslifssasdinuosmnlugvog

—
=
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7ld NSAIDs usmuinluggeengazigtinisnivesennislifissrasinisdnnmfinainiu onisinuluseau éun
n3zunsz e 15030 Tanad Innfara minszias e AduAds uazUszamvasy nalnnisiinetnsliflsUszasdmaednne
970 NSAIDs é’qimﬂuﬁmwuﬁ%’mLwié’uﬁwgm’jwLﬁm%’aaﬁ’umiﬁwmwm prostaglandins Tuaes

wamsAnyIduLHUNgUsuentumslden NSAIDs wudt ununteslsnEess wiunegsnssy ununlan me uan
warunundaenssy dnlngfinislden Naproxen 250 Mg. Tab. sausfiukuniiunnssy wnunpadnlsavialy wazunundun
finslden buprofen 400 Mg. Tab. usunaudaanesiy wazwungtmg wuin In1slden Diclofenac Sod 25 Mg. Tab.
WAZLHUNERAUTRY WUl In15lden Mefenamic Acid Cap 250 @enmdesfiunan1sideves &5u1 5UTIU Wavanadssu
UsengAta® 3dei3e msﬂimﬁum{h’fmﬁmmsé’ﬂLauﬁlﬂsdmﬁmaaﬁ%w%mmﬁlu;:d’ﬂwimlmL‘%@%’ﬂ wnungUleuen
Tulsangunaumine deuisvils nan1sdnwinudn wdae1 NSAIDs funndddddunndign 3 sufuusn Ae Etoricoxib,
Naproxen Wag Celecoxiblaginunasiafidasnsnnilan AeesslsUind engsnssu wazdasnssy

Uszavsnmneulazudanslian eGrR Tumsandannmisiinnngladesnainmsléeon NSADs Tsameruiauasiisd
Fmiadodnd dunwuin deunslid eGFR TumsandammaiAannzladenanmsldon NSADs Tftheueniifiddng
mansasvasle (eGFR) Tuswewil 4 (GFR=15-20) Yovay 2.3 uavswewil 5 (GFR towni 15) Sevay 2.1 (3 2 ey
Anidudesay 4.9) vddlde eGFR TumsandnmmsiAnanigladenannslisn NSAIDs Dftheueniifiddsasnisnses
Y04l (eGFR) aglusesiu 5 f1uu 1 iy fevay 0.2 dotunfieuiuiitavesmlousresnsensas gy
nslfnegnsaumnnalunguen NSAIDs #o iitelsalaidoseszesd 3 Tuluildsu NSADs laiiufesas 100 Fanam
161 nsldien eGFR TumsandasmsiAannigladenannmslden NSAIDs Tsaneuiauasisd WWulumsnasisidmualy
oehadlTodfymneann fauananiléin nsldian eGrR lumsansasnisiinanizladonarnnsiden NSAIDs finudndey
othadslumstieUsaiiunslioideUinarilimsuaniunsaifuviaseesnisléeingy NSADs Tugtaeuen folduuuama
UitRddnlunmsduatunsliolvauvanalulsmeiuia Haonadestunuulouigvesnsensaisisnay ffmunnis
enagsammaualunguen NSADs iueniinrsmanidesmslilussezemilufinelsalndods sustmdnideemsldoly
fhelsalnidoseszesd 4 July Wesmnendinavilinishauvedinanas Walanedeundu Hufunmsdweninannde
Tnertmunddinde IniduaslsalnFessresi 3 Tuluillésu NSAIDs siiudesas 10.0

VOLAUDLUY
%’a LI UBLLUSANNNA ﬂ']i'QJ“DUEJ

'
£ 4 =

mvduasulinnuiuaznginssulunislden NSAIDs egreauvaualviiugaieigitaniudasnizainnislden
wazAu MTInTRvegeeguarmsiinislrieuiuardaaduliiivanaviondn Weudfyiunslie eGrr Tunns
andnsmaiinangladenannslisn NSAIDs eehssioliles

Forausnuzdmiunsinuiseasadaly

msinsAnwuuuiaauiluimiiietudu navesnslim eGrR Tunsandasnsiinnngladenainnsld
NSAIDs Tnefideyaiugiuvesiihefiauysaiuaraseunquioyaifinruddysenislden NSADs wu nqueniildsusan

szeznaNlasus NSAIDs 81n15kifeUszasmannnisiden (ADR) tWudu
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Yinnsal sde , Jusun gussaundl , 3030 avidwa

auwmanzanlunisaslveInguanifu (Statins)
LarNavaInIs viusuamandunssulugUienguainis
lsAviaanLaan&uas (Stroke) lulseneanuralngnsy

guanual aseneawl n.U. (USuandunssu), 155adan Juainsndy n.u. (Uuandunssw),
Uinnsal nsle a.u. (USunandenssy), Junwn aassauud n.a., 9030 @ndna n.u.
nauLNEYNIIN Tsameunalns15y

UNANED

Faguszasd : iflouszidunuminzauvesnisidenguanidiu (stating) TugUhengueinislsanasaidenases
ilavaden (Ischemic stroke) Mdn3nuilunegtaeingalsamasnidonaos (stroke unit) uazsan1snsliuTuIANS
wdvnssuluaiuanusimilelunislden enstradesannislden nisunlsimeivianewdn wazn1snduuiuey
luvegie stroke unit nglu 3 ifiau

A8n15 : sfinwuuunssan (descriptive study) Tneiusiusindeyanavesnisliuuianandunssulugioe
ischemic stroke fidn3nwily stroke unit Issmenualnsnsmszninaieudamean 2562 89 founuAius 2563 S1uau
178 518 ntuUszfiunannusnzasisaiunisddldoangy stating Ussiiunanisliuiuianiandunssa
wigUaglusuanususielunislden enistiafssnmsldervarueulsmetuia mMsndualsangiuianeuinnse
naunSunsnwilu stroke unit AgeInIslsavaentenaueinislusseziian 3 Wwieu

Nan15ANeA : EURe ischemic stroke $ruuitadu 178 518 Idsunsuiviamandenssulaendsns 101 518 Andu
Sovaz 57.71 Tasnguithefndunsdnluinsuiuiamandunssuiiongiade 64.37 U Wumavds 47 318 uazinane
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Appropriateness of Statin prescription and effect of

pharmaceutical care in stroke patients in Photharam Hospital.

Suthaluck Srathongfaeng Pharm.D., Wanwisa Jindadamrongwanit Pharm.D., Preedaporn Phothipo Pharm.D.

Jintana Suwanmanee M.Pharm, Rungaroon Stthipol B.Sc. in Pharm Photharam Hospital

Abstracts

Objective : To evaluate the pharmaceutical care provision of ischemic stroke patients who were admitted
to the stroke unit, assessing the prescribing of the doctors in the group of statins , compliance in drug use
the occurrence of side effects from medication, coming to the hospital before the appointment and return to
admission in stroke unit within 3 months

Materials and methods : Descriptive study of the effect of pharmaceutical care activities on stroke patients.
There were 178 patients who were admitted to the stroke unit at Photharam Hospital between August 2019
to February 2020. Pharmacists will assess the retrospective prescribing of doctors. And patients will receive
pharmaceutical care, consist of drug counseling, disease counseling and assess the prescribing of statins
from doctors. In addition, assess adverse drug reactions while patients admit in hospital and assess return to the
hospital before the appointment with the symptoms of stroke or readmission in the stroke unit within 3 months

Results : There were 178 ischemic stroke patients. 101 patients receiving pharmaceutical care by
pharmacist, accounting for 57.71 percent of all ischemic stroke at Photharam Hospital. The average age of
64.37 years old, female 47 patients, male 54 patients and 42 cases without underlying diseases, 59 cases
had underlying diseases, 86 cases are new case stroke and 15 for old case stroke patients. In this group, there
are 4 patients were received rt-PA. And a group of patients who did not go into pharmaceutical care is total of
77 cases, with an average age of 67.85 years, were 34 females, 43 males, 27 patients without underlying
diseases and 50 case had underlying diseases, 10 are new cases stroke, 67 are old case stroke, and 8 patients
were received rt-PA. The assessment of prescribing statins by doctors in patients with ischemic stroke who
were admitted to the stroke unit, found that the prescribing of statins is suitable 78 and 23 is not suitable,
this study found that 89 patients participated in the treatment and 12 did not, evaluated the occurrence of side
effects from drug use, found that no side effects from drug use 90 cases and 11 had side effects. After
Discharged, the patients returned to the hospital before the appointment, This study indicated that
pharmaceutical care can reduce hospital return before appointment by 41 percent (p-value 0.60) and reduce
the rate of re-admit in the stroke unit 59 (p-value 0.69)

Conclusion : The results show that ischemic stroke patient more than 70 percent were suitable in the usage
of statins according to their disease. And the pharmaceutical care in patients with stroke can increase compliance
of drug use, reduce the rate of return to hospital before appointment and hospitalization in stroke unit within
3 months.

Keyword : Ischemic stroke, Statins, Stroke unit, Pharmaceutical care

A

122



a 5 Y £
UNUTAURUU
amanual asgnouy, 3530381 Iunidsnds,
Yinnsal sde , Jusun gussaundl , 3030 avidwa

unii

Tsavaenidonaues (stroke) w3oi3aninlsadumgny Suna WWnnnnsilaueadenluides Wesnaneg
vasadoniiu vaesdongaiunieviaonidenunn dwaliidoiBeluanesgniians vliiAneiniseneg Tu dlse
vasnidenanssfeidutynimisiuguainifinnuddy Tnetdagiuifuislsanasndonausuinlmsszuin
15 ausnesel LLaz’Luaﬁ’mauﬁﬂwﬁ wuilfidedinUszana 5 Sruse Aivdednilvamuiionisinisymasisnie Tneussana
21 3 vesthelsnd wuinAstulusumamdstauviedesiaurudsssmelne dwiuanunsaiveslsanaonien
anedlulszmelng 1wl wa. 2561 nugirelsavaonidenauas 330,000 518 viseUsvans 1,880 18saUssyINTwausy
visoAnduosay 2 Tasuszana' Tuwaguamil 5 wulifihelsavaendenaussdny 27,620 519 uazludwminsuy3
fiduite 4,853 518 TnedaguulsaviaenidenaussfoduamimmsideTinsusuvilsunamdgs sesangifmauas
undy Meduandiuinlsansendenavesduiigmddyuessema Tasiamzedisddutlagtuiimdatgdsaudaeony
mﬂUszéwzjuhﬂé’%fum3{]aaﬁuasiwqgﬂ%%azeiﬂwaiﬁﬂ%mwmﬁﬂumﬁumm%m%m dusuuszansninnisinuilaa
vaenLdonauavetlsEnalne In1sAnwlugUlelsavaenidonauasdiuriegadudsundunuinlugUiediuig 100 Ay
fsunsinuilulsmeuia w JuileenanlsmenuiasiifiiedediaUssnaiesar 5 melndidssnisosay 25
wazfinisiear 70 Fedmsanufinsazesasmudduilenatniiuly uenananufinsmnaneuds lsaasaidensues
fafinarioruAn nyausy wazarwd AhliisiRnanusudenlussessenn Sanmnsaiiiingnuesiululuging
daulug dmiulsmevialnsinu Iddaldfindenslinisuuiandsnsmuigvislsavasadenauosuinud
Y. 2559 Taglurrsitifidaiiutoyadio 1 demnen 2562 fa 28 nuaius 2563 TIIAeTinfelsavaenidonauss 13 5o
M 220 919 Anduferar 5.9 Snsensnassuzauldtmundmneidadiaslsavaeaidonavesiiiniunisinw
flssmeruiansidnsnisdedintoonitfesay 5° fedudideiehnisAnulnedfngUsrasdifiewauiauuiong
wdvnssuludrelsavaenidonauasioly

éfm%’umi%'ﬂwﬂiﬂwaaﬂLﬁamauadqmﬁu (Ischemic stroke) MULLININTINYIVBY American Heart Association/
American Stroke Association Stroke 2017° wazn13ldengu statins mukwINIBUUANMITeShwngluduiinung
iiotlearulsavrlanagnasmdon na. 2559° wugthinstesiuniegilufiaefimanin acute vascular events
19 Acute coronary syndrome ‘vﬁaéj{ha clinical ASCVD i1 acute vascular events mgluszezian 12 Weou aaslii
High intensity statin Tnefvustvanglisesiu LDL-C < 70 fadn3u/inddns (un./ma.) wie LDL-C anasannifuneusy
Ie¥ugnedstiessosar 50 lunsalfifielianmsanudenls engunnnin 75 U iaeiinzidensenluaues fnrundes
sotlamuiitensenineen vide Wudthedifinnzladeuszes 3b-5 Ml Moderate intensity statin Uiy wazvndslsl
aansnussaiivenedisedu LDL-C < 70 un./ma. %130 LDL-C anasaniduneuiEuléfusedistiondosas 50 meluszes
nan 3 e Jedufinnsaniiinelungy non-statin l¥uA ezetimibe w3 cholestyramine TuAge

wuvnsnsliengu statin Tt clinical ASCVD 7l vascular events ASianaauunIszezim 12 Wou 1wy
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15 578 waglifinnsndusnueulunediie stroke unit Melusveziian 3 Weow 91w 86 918 dwmsugUae ischemic
stroke TAgihiumssnuluvedtan stroke unit Mndwnslaildlinsuduamandunssy dnsnduuouluvediae
stroke unit Aglusgeziian 3 oy 1uiu 27 T8 uagliiinnsnduinueuluveriie stroke unit nglusseziig 3 Loy
i 50 118 JagulaimsiiindunsliviunandsnssuungUle ischemic stroke anunsnandnsinisnauanueulue
{tae stroke unit 167 relative risk 0.41 Aemsfilndunsanunsaansnsnisndusnueuluvediae stroke unit ld¥evas 59
agnalifituddnmnaada (pvalue 0.69) Fauandlunisnedl 6
ms1afl 6 deyansndusnuouluverfiae stroke unit meluszazinan 3 o vesihe lschemic stroke

4aya recurrent 3 Aoy wdynslinisusuramandunssy  ndunshilvinisuiuiamandunssu
Recurrent el 3 Liou 15 27
13ifin13 recurrent Melu 3 LHou 86 50
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dyuuaziaTaing

nuan1sAnwnuInndunsiadnlulinmsuiviamandsnssuungUae ischemic stroke Anluiosay 57.71
103¢e ischemic stroke favislulsswenunalnsisy Tudrssenitafeudomay 2562 f Woununiius 2563
dwdudeyainluvesihe wuinthefiongeds 65.25 U wawie mnndunands wazlsauszdidafinuniniigade
Tsanwsiulafings Tsesilauazvasaiden Tsauwniu waglsaluiuluidengemmdiy Jamssiudoyatiadoideves
157 ischemic stroke laln
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Tughunstssifiurnummnzanveanisiiondy statins Tugtiag ischemic stroke udangieianualunis
Anwn Snsddldenngu statins egamnzay 78 T warddldengy stating luivisnzan 23 518 GefiarsanauLLINIg
nsUftRnslioninuinmeluiuiiound ietlestulsavinlauazvasadon na. 2559° Inetlymvesnsldeildmnya
fie msddldorluregaiuly Fadunadesnanuddufileisaiaude Tsaluilunasaidonguaslildelungs
moderate potency 1nfou udnditidhsunssnululsmenuiadene ischemic stroke 39insiiaAuuswosen
ionsmariinuszansamlunsansedulusuluiden Seuaennsolidndudeslsfueingy statins Turuia high
intensity Tnefiarsanauaumngauuazidoultlunislien Wu o1y ensvinuresls uasarumusiosn Tunsdlid
prhlifthofnonstrafesnnmsliels Tasaddiifevinaiudoyanislioindy statins uuudounds Felaild
Snwuwnsludsuifumad uinnuansfnswinlilddeasuinndunsasinisinwunnsludemesnisddddondy
statins Tugthe ischemic stroke 978 LieifiulszAvsnimuazanulasade susdostumainoinislifisUsyasd
sl uenanigmuludinvesnisdaldeon statins auaeAuly, nslallasueanudeudls wazindymnufisen
sewinen Tnemainufisenseninseniing \Antuszwingen simvastatin U clarithromycin 81 2 s16n713i] laasda
Td9amfuilesann clarithromycin azdfudaoules CYP3Ad dwalsiseduen simvastatin geliu uazeraneliAnnis
aanendienion1s rhabdomyolysis ¢ @slunsaiindunsiauslalaeyinnisuinwunmdifiowasunshdody
azithromycin LLﬁﬂ‘ﬁUSx*&ngmmu

Tushueasdlelunsiionuesditae ischemic stroke Adn3unssnuwluvegthe stroke unit Ao gaelaam
Sufislunisine 89 518 way Liliausiufielunissnwn 12 s1e WudnuarnsUssdiuuudounds lnefiarsan
Mnnsaainvethy GsninnisAnmadedl {idedoninauouugliiinisueniiaseissing new case stroke
uwaz old case stroke lagUsziliumnusiuslelunislideneudrunssnulugie old case stroke wawUag new case
stroke ilsatesuazdonildedroiien Wolvnsulamituiaswasnsune

dwsuemsthafsaainnstielugian ischemic stroke fidhinuilunogiae stroke unit wudngtaedanlg
lifnomsdrafesannislir widwiunduiinuenistrafesiy wuhenmsiafesiinuniiaade ameidonsen
(Bleeding) @uiu minor bleeding vimun Tnenmzdnaridaannistéen aspirin vw1m 300 me wazUlesevay 10 et
$UeN aspirin WA 300 mg Fo1gannnd1 60 T Bsffihengudsnanlallizuelungy Proton pump inhibitors (PPIs) 1w
omeprazole dwiuliasfunnzidonsenmuiinuinianisinuuugih Sainernistihafssiinanld dmsvennisirades
fnuseosaunde nmzarwiulalings wae amziladiufindane (arthythmia) FaAnainmslden -PA  egndlsfionu
omstadesiinud Retussrinadigtandhiunisnuily stroke unit Fefumeidelsioamaiaueuug s
omsthafsavdsihegndminosnanlsmenuialagiamzluneiiiaeimsiradsaanmsldeminou lagerafiarsan
Annnamslnsin iefnnuannnsdnanudlogtasndumniusauin Weiduwmsdunstesiueimstradesiions
Antuarnnisliiesiely
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IUsgmaulsunensianssuuuinIsaunIn 9933 RDU-AMR uagisudidunisidloteudssana w.a.2560 lnaideules
ity #4T0 LAZAINTTUUNDE WA UK UEVIEAERN S

nsfnuiiiiagusvasdiiiefamulssiiunavesulouie RDU-AMR sensldendugainvesaniuneiunadadn
drihauudansenssansisaguszduingg Inglddeyanin DRUG_OPD a4 43 wilusewingd 2558 - 2562 Faduszeznou
wazvaan1sUseniauleuns wudl Yunanisidensiy 23 sienseliafulseniuanasiesar 30.1 NguiATEYIEUING
Ugugil (PCU-CUP) fiusinaunsidinanasnniigniedosay 54.8 WeiSeuiivudeunazvdalouts @ 2558 uaxd 2562)
wenaudnan NTBIEaIUNEIUIA WU Tsaneutaseau A, S, M1 aglivSinanisldendu 1.3 whwedsaimenuiaszau
M2 uae F1-3 Fadululdinlsmenadneningsnindlsafindodug Adonisldondne waguamil 1 ndu A S, M1
ﬁﬂ%mmmﬂ%mﬁﬁﬂﬁqm wazludi 5 nsldenlungy F1, F2, PCU-CUP fiUSunaunisidentiesnda 1,000 DDD #odnuiu
uIn1sEUaeuen 1,000 adasial a3udn mendsdssmauloviguas 2 U @ 2562) dnsinisanasveenisiden (Fewas
-14.8 fi9 -54.8) geninvnneuuleune (U 2559) (Fewaz +1.9 614 -8.0)

Frddey : et n1sldien, Usinainisldisn DDD deuinsiitheuen 1,000 afuied, n1sleessauimgua,
MWRAINTFUULENSEUAT™W @9l 15, RDU-AMR
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Trends in Antimicrobial Use of Regional Health Facilities
2015 - 2019

Voranadda Srisuphan, M.Pharm (Clinical Pharmacy)

Health Administration Division, Office of the Permanent Secretary

Abstract

Antimicrobial resistance (AMR) is a complex issue, resulting from various factors including excessive use
of antimicrobial drugs. Over the past decade, extensive global collaboration has driven and accelerated
systematic AMR management. In Thailand, two important policies, namely the National Strategic Plan on
Antimicrobial Resistance 2017 - 2021 and RDU-AMR Service Plan by the Ministry of Public Health 2017, have
been implemented through coherent integration of goals, indicators and activities since the 2017 fiscal year.

This study aims to monitor and evaluate the impact of the RDU-AMR policy on antimicrobial drug use
in health facilities governed under the Office of the Permanent Secretary, of the Ministry of Public Health.
The pre- and post-implementation study utilized 2015 to 2019 DRUG OPD data obtained from the 43-health
information database. It was found that use of 23 oral antimicrobial drugs had a 30.1% reduction. Greatest
antimicrobial drug use (AMU) reduction was found at PCU-CUP level facilities, with a 54.8% reduction.
Comparing AMU before and after policy implementation, hospitals categorized as A, S and M1 level had 1.3
times more antimicrobial drug use compared to hospitals at the M2, F1-3 level which may be attributed to
higher cases of patients with other infectious diseases requiring similar antimicrobial drugs at more advanced
level hospitals. A, S and M1 hospitals in region 1 showed the lowest utilization. In the 5th year following
policy implementation, AMU of hospitals at the F1, F2 and PCU-CUP levels revealed AMU of less than 1,000
DDD/1,000 OP visits/year. In conclusion, 2 years following policy implementation (2019), rate of AMU had a
greater reduction (-14.8% to 54.8%) compared to the year prior to policy announcement in 2016 (+1.9% to -8.0%).

Keywords : antimicrobial, use, antimicrobial use, outpatient, DDD/1,000 OP visits/year, rational drug use,
15" service plan, RDU-AMR
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ﬁzg‘mLﬁ?jyaﬁyamﬁma;a%wﬁﬁsiaLﬁaﬂmmamu wazidyminntududuiosndeneeniiunnty (multi-drug
resistant) wazResmaneviinuntaunsedliflonsnule superbue) ward@enslsafiiuniadnullunfnsesyning
Uszwly Tuduaniunisainsideuazimun (R&D) warn1sudnd nuieendnugadn (M3ee1ufdue) slainifivesad
939U 2551 - 2555 Henufuiuglusiiies 2 ilawiniu® éhEJLW;mﬁzﬁéﬁzgméﬂﬁﬁﬂﬁﬂizmmws] HATDIANTIZIIN
Uszinaiiiedesmseniinfetlyminazsoanauduguan waziunduamdnduliinnisuiludymsuiu audady
ulsunesgnineUssna uazunuufiRnisTandndaenisiesidiuqadn v3e Global Action Plan on Antimicrobial
Resistance (GAP-AMR) #s3useslngUszimmandnasdniseunsielanluasvmeunsislanasion 68 (@ 2558)°

dmsulsenelng Snufnviidesuinnfiuandidiuinisideniusndu wasiimihenusiieg dufunisdie
Sostuuazudlatimidoresiugadnneguenumegudmnynnindau widnen1sth GAP-AMR g sUFtR nsgnss
assnauisldsniunsenssdug SaviunuenseaninsianisnisnesdugadnUsamalng w.a.2560 - 2564 way
I§3unnuiiureuananssguussidoTuil 17 Awnau 2559 sffuidunisidumiindfgyifieysannsnsihny
spiulsene uazdifamauazdmnodearfuuunAn@es qunmuiafion (One health)® dwiunszvssansisugy
Il nsliedugadnegavmnzaududmnenianeldulouionsfauiszuuuinisaunm (Service plan)
il 15 Ao RDU-AMR tesnsenzasans saguisssnimulouiemauntouyssana we 2559 wazdudnidunshulsmenuia
Hftansensnansisngy TasmedsindninnuldanssnsassuguiouiBeuUszana w2560 Wuduan® el
el RDU-AMR Service Plan § SRanssuddyiidimuslianiuneuiannsedudiosdaaiulmannislieonufinuseds
GHIT IR w%fauﬂgﬂﬁmumﬂmmaLLﬁzﬁ";%ﬁ’ﬂﬁ%’mLwL‘ﬁaaﬂmﬂ%’mﬂﬁ%’;uﬂumiﬁmL%amatﬁumshdauuu (upper
respiratory tract infection %38 URI) Iﬁﬂ@ﬁ]mizi’sﬂﬁauwﬁu (acute diarrhea %39 AD) Way UInUNadn (fresh traumatic
wound, FTW) fAanssy uasdmaneiidulumusuusivestasaimslsmeiunadaaiumsldenetisammaua (Rational
Drug Use Hospital %38 RDU Hospitals) FaBulasenistaetludseanas w2557 - 2558 lngagnngliuleuiguians
Fruen w.e.2555-2559 vhail SfuuuuduanlasinisnsldenjTausedsaumena (Antibiotic Smart Use Program
vde AsU) Tagldilassnmsinmnduluuvesyaianssuiieuulasunginssuliannisdsldeujiugfizuduiunis
Fausd 2550 warveneradosa”

nanliin madudunuiieduaiunisldoigainesanmmmaiuiiiunsnegwioidesanlasimsiuiuy
ding TuguleussedunssnaauaenasuisnadendngudasedngannuidouarsosenFesun il 9ndeyans
neAuni3BuIINNsUEEalugausuvadasinisiu wui Jededdnyiiinadenisdudiiiunuwezeudiiu i
nsatuayuauuleuty MsHINAUNUUsEdl MsatiuayuveuInig AuTinlevasyaaing A1ARIeYIy NSl
drusauvesyury woRnssunsieufTiusresUssney uaznisiamuuasUssdiune” uarlunsdld unumilddy
YeInmieudIUNaeee Nisatuayunuuleuty N1seuINAUNUYsEd1 Wagn1sianulazyssidiunanelsing
Tunlgure RDU-AMR Service Plan kaghHugnseans« w.m.2560 - 2564

nsAnuAfediiingasdifiofnmuuazssidunavesulsuisvensenssasnsngudos RDU-AMR Service Plan
sensldugadnuesanuneuiadsiadinnuldanseniensisagusiuniisg Aduiudiunmsidondfiusuas
Tsnfinidio 3 ¥liavos ASU

i dnanssniduamsulsmeruia Ae n1saanislaeruiausiietodunIsinde lunginasn1snasunIMuAN NYeInaena e
35Unél (antibiotic prophylaxis in vaginal delivery of normal term labor %39 APL)
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nsfnwifldtoyamsliedugainan ssuusesnudoyaguam 43 wity) Saanumeuiasie dsindinauldn
nsgmmas AU nLiiTsnudeyaiiheneyanaiiiisuuinisluanumeuaduneas finsdiiasuen (Out-patient
visit, OP visit) wagiUaelu (In-patient admission, IP admission) lngldtesavesanrungrutaynuislugied 2558 - 2562
fis1091utané Health Data Center (HDC) Bafnfugualg gudimalulafansaumeanagnsdoans dinauudansensag
ans13nuan MabutludeyandniliFie DRUG OPD wasidunausuiiunig (il 1) feil

1. smdeyadirelunitudeyavesnlsmeunaineau Tnedautengulsmeiunaniuszuunisdsse (referral
system) U8INISHAILTEUUUINNTAUNIN (service plan)®

2. swsudeyagingluniiudoyavemmsnudu finsnudundudoiisuinsvedsmeruianuiidmue

3. twuslsafnideiiaulalunisinuiide Tsefidmundudveneses Antibiotic Smart Use (ASU) Tunisldien
AUMAHA V83 RDU-AMR service plan baufi nsfRadeniaiumeludiuuy (upper respiratory tract infection, URI)
15A99958 30 BUUNSUY (acute diarrhea, AD) wazlHasn (fresh traumatic wound, FTW)

4. dmdensemasniiditoudduas vioasouaquudediiudiulsafnidotug lude 3 waedsenulugiudeya
DRUG_OPD laefif3delaldisnsasunmanuiiuvesiidervgiunislidordugaindiuiu 4 au loud induns
NOIUTMINTANTITUEY 0138AUEIAGYANERS U Inendefaling Wndunsnguanundunssy lsaneiuiaguiainsal
anN1AMY LastndNINGUNUNFUNTTH IINEUIAINTEEEHI1Y 2.4055UYT Inefiansanatnidesaiulieg wasnin
fieAniuiilinsety sslinmseduseuaymioasulnedunui
nsdesziazdanisdoya

1. dmdendeyaduiniiinislioduaiwimunvedsmenuiauazanumetutaynuidude 1 was 2 uagsiusm
Uinaenluguuuy 1w uazmnuusaiidssneen

2. AadeniamizengUnuuiuUssnu uazAaemssiiuguuuuendn vesuuuuiilddmsusin

3. AATenenseduRadnildainde 4 uazAuinmUTnansltluguuuy Defined Daily Dose (DDD)
Fadumiremnmsgrudmiunisrusuasenuinansidediivanmateguuuy suiauazanuuss Taeduom
Wumnansliodeding 1 aulu 1 fuvessusazeasiamnae (generic name) uazgUlUUMTUIMTEN (route of
administration)”

4. 59U5T1W DDD vesanunenuauiavuinduduususied

5. 53UTWEWIY OP visit lamziifinsdslionetnatios 1 sensvesamuneuiausasuiaiudwususied

6. fndeyavesanuneruaseliidsiua Op visit tesninldu 4 wnnd 2 wh eilidesanmsnenuusy
defeyadulunulouedlilingssdou dnfu Tenmasdarueaaindounnsdsdoyailliauysaivieldasudy

7. MwansWeusarmensaudeatynievesusazaouneiunawassausadusewsluwsasl Tumiae
DDD siau3nsiasuen 1,000 Asasad (DDD/1,000 OP visits/year)

8. Munfevazresnsdsuulainsldsmaenszeziaa 5 U Taeimuelid 2558 Wulgu
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1.1 57901581

PnuTenssdiuatmmLeiidseny fdemai 4 edlddadensionise (amzelinfulsemu) A8
foudilulse/onsfidanslunsinuniddmsuuleuis ASU (UR, AD, wae FTW) Svedu 21 1omslu 9 nauen Tdun
penicillin, 1st-cephalosporin, 2nd-cephalosporin, 3rd-cephalosporin, betalactam-betalactamese inhibitor (BLBI),
fluoroquinolones, macrolide, lincosamide Wag sulfonamide + trimethoprim Imﬁ%mﬁ@mqmﬁqswazLﬁam‘lu
A3 1
A5197 1 Ten1sernufeansiynisenuaslsa/ensfiduiusiudeudd

Yaansioynaen QGHEY DDD (mg) 15A/21n13
URI AD FTW
1 Amoxicillin Penicillin 1,500 (4
2 Ampicillin Penicillin 2,000 v
3 Cloxacillin Penicillin 2,000 (%4
4 Dicloxacillin Penicillin 2,000 v
5 Penicillin V Penicillin 2,000 (4
6  Cephalexin 1"-cephalosporins 2,000 4
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A1919% 1 T1enseInNteatynseuazlse/ennsidniusiudeusld (de)

Faansioyneen nguen DDD (mg) 1sA/29n13
URI AD FTW

7 Cefaclor 2"-cephalosporins 1,000 4

Cefprozil 2"-cephalosporins 1,000 (4
9  Cefdinir 3"cephalosporins 600 v
10 Ceditoren 3"-cephalosporins 400 v
11 Cefixime 3"-cephalosporins 400 v
12 Cefpodoxime 3"_cephalosporins 400 v
13 Amoxicillin + Clavulanic acid Betalactam - 1,500% 4 v

Betalactamese Inhibitor

14 Ciprofloxacin Fluoroquinolones 1,000 4

15 Levofloxacin Fluoroquinolones 500 v

16 Moxifloxacin Fluoroquinolones 400 4

17 Norfloxacin Fluoroquinolones 800 4

18  Azithromycin Macrolides 300 v

19 Clarithromycin Macrolides 500 4

20 Erythromycin Macrolides 1,000

21 Roxithromycin Macrolides 300 v

22 Clindamycin Other Lincosamide 1,200 v v
23 Sulfamethoxazole + Trimethoprim Sulfonamide- 400** %4

Trimethoprim

NUER: *ANRNIZIUINEIVBS Amoxicilling **ARaNzIuIng1ves trimethoprim
91999 ATC/DDD Index 2020(9)

1.2 IMUIUADTUNYIUNA

o

Swulsmeuiafieglunisfinuiduunaudnenimuazaietieuinsugugilinmised 2 sudulddingy

=

Isangunandduuiinigane nau F2 Sadulsaneg1unaguynauinng1d (@1nnd 500 wie) uazaniiAe M2 (1nA3n
80 Wia) uazifauynuiesInaglunisAnwil
M19199 2 LT IWIANYIUIALALLATEUEUTNTUTUYT

U 2558 2559 2560 2561 2562
A 27 29 33 32 34

S ar 48 48 50 49
M1 35 35 35 34 36
M2 91 91 91 86 84
F1 73 73 73 86 93




MsESLNdINTSUARTN Anusauaty

@

U7 26 atui 1 1HBuLNTIAY - LwIEY 2563 wwaldunislieiugadnluanuneuiadiugiinig U 2558 - 25629

a '

A1571991 2 TNULSIMEIVIANE IV IARABLATBVIBUTNTUTUNT (FiD)

Y

4 2558 2559 2560 2561 2562
F2 502 515 512 508 502
F3 74 84 93 97 97
394 849 875 885 893 895
Souaz 95.4 97.7 99.7 99.6 99.7
PCU-CUP 869 870 869 870 871
Souaz 97.6 97.1 97.9 97.0 97.0

Ve 1IN IUIANIMUAIINT BN UTBLaNTNINTANTITUY W.A.2558-2562 (AN3197 3) 1011121210

1.3 pnsauUsunaunisiden

ARBATEEYIAY 5 Ui A1 DDD ﬁﬂﬁ"ummgmlﬂu DDD siadnuiuuinisiUlguen 1,000 adsratlngsutiy
fidnanaanUain 1,567.4 Tl 2558 10u 1,095.7 Tl 2562 anasieiosas 30.1 (915199 3) %ammaﬁmwﬂ%’méﬁuﬁ;a%w
Tulsa/nmsindortanane o amuwmmaé’qﬁmﬁ’lﬁnmuﬂé’mﬂszmaamﬁ’ﬁmqmamaﬁqLﬁaumﬁﬂua’mmﬂfiauﬁ'm
ulaue
A15797 3 72w DDD siausmUaLuen 1,000 adaellnnwsiuiavun wasfesazveinisidsuutas

QY 2558 2559 2560 2561 2562
DDD/U3MSEUaBLeN1,000 Ae/A  1,567.6 1,554.3 1,369.0 1,211.4 1,095.7
Sewarnswasuwlas® 0 0.8 -12.7 -22.7 -30.1

e Wisuiguiulgiu (@ 2558)

oduunausgiuaniuneiuia fuandlunini 2 wud Yhinumsddisefiviuduaunnsgiund nusziu
douneu1afiilal DDD AauInisEdieuen 1,000 assiod (DDD/1,000 visits/year) ﬁqqﬁqﬂﬁa nau A, S wag M1
%nqmdm&jmﬁmﬁaﬂizmm 1.3 1 na@1me dA1 DDD/1,000 OP visits/year Tuaag 1,900-2,400 Tutl 2558 Lazanainde
Usganas 1,400-1,800 Tul) 2562 Tuvauzdingu M2, F1, F2, F3 uag PCU-CUP 9gild1 DDD/1,000 OP visits/year Tt
1,350-1,550 Tl 2558 uaranauvioUseanas 1,000-1,200 DDD/1,000 OP visits/year 1wl 2562 sniiungu PCU-CUP
Failranasegnannlnewdedies 660 DDD/1,000 OP visits/year

©00/3,000 OF visza £00/1,000 uinalsusnyesmnunmnIsdy
14,060
12,660 2
1,453.3) e
10,600 1,305.3 >
1,37
6 123.5
8,000 = — » =
| 15158 1 %0
G000 . 14127 13295
1,855 ﬂ i j[ T 1.19.«:]
4,000 | Iu‘u [uuﬁ
AT 30173
12 1,100 L6230

2,500
23701 22625 18229 14520 L7714
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dlotmernisiudsunlasiiiniu ((mil 3) asdfudaieuiuin nswdsuuUaswesen DDD/1,000 OP visits/year
Tutad 2559 dueglugag +1.9 s -8.0 siawnlud 2560 YsinanisldenanasnnTudu -6.0 fis -20.0 Y 2561 aveglugis
-14.3 §9 -44.1 uazl 2562 Tgns1anasgeanee -14.8 (naulsanenuiasedu S) 89 -54.8 (nau PCU-CUP)

fourzmuAnuuyas DDD/1,000 vimstfilavuan
e i B — T
B T
200 ST E——

220 e ———
- e 2
B

2 I S p T e 111
Bandorn
" 05

253 e N

o €0 55 50 &5 <0 35 30 2% 20 15 10 5 o 5
W2562 WM2561 m2560 W2559 w2558

AW 3 M3asuwUasen DDD o usmsheuen 1,000 ATwedvasanuneUIaNguaA19 U 2558-2562

2. BsanaumsTdien wazniswdsuuas

fandmuds msinwitiensiasiiauetiinamsldenduidmnelneswunanumeiuanussiudnenmueg
service plan uazungunn nsfiseaziBonvesia 8 naudall (nnil 4 uagasadl a)

2.1 ngulsaneutassiu A (w4 n) we 4 SU3aanisléen DDD/1,000 OP visits/year Tl 2558 ganiign
4 4,588 winslenanaadudsuaumdsyszanamisluauvesnisidiile 5 Yaeunii LLﬁ%L‘UWSuG] AfiuunTtannslden
fanasmuasuluszezngn 5 9 1eun wn 1, 2,3, 4, 5, 6, 7, 9, uaz 11 luvaisiin 8 wazwn 12 nduiuSinanislden
Wity uaziom 10 Susnamslidlingg definsanmslieludanine wui Vinumsldeshaeludanie @ 2562)
Ao meqmmwﬁ' 1 Tuswau 1,266 DDD/1,000 OP visits/year wazasiignfiwn 10 §1uau 2,507 DDD/1,000 OP visits/year

Y 9
'

=

dmsumaiasunlasmesiinumsldendu wafianaunniiaafe we 4 Tuandil 1 @ 2558) nanfe Viuns
THesmugainanasisosay 66.8 Tl 5 @ 2562) waznauiitinsdslionananindosay 20 loua wa 1, 3, 5 uag 9
waznauiiiuualiunsefintufio Tamerualuen 8, 10 uazn 12 Fiviunslonftulesar 196, 3.8 uay
4.8 N3EFY

2.2 ngulsaweuiasziu S (1wl 4 v

'
a [

Ysunaunsdsldeniiuwiltuanamind 1 audst 5 Twfeunnaneniiu

'
1o

WAzA19NEAT 1,248 DDD/1,000 OP visits/year (wa 1 Tud 2561) 1
guami 1 JUsinanmsddddenananioegafesosay 2.5 dAsudui 1,445 Aireud1ain Jaifianiunniunognouwdd

-

we 11 YSinaunsdaldenasande 2,426 (wn 6

' '
o

uaziileanadluil 1,409 Afadumsddldoridfigailowuly 5 3 udeeslsinig lilsamiidianvoaunnuies (1,248
DDD/1,000 OP visits/year Tud 2561)

waidnsddldranasiosay 20 vidennndy lou wa 3, 4, 6, 7, 10 Faduidaunalddn mFuduludi 1 anni
2,000 DDD/1,000 OP visits/year luvniefion 2, 5, 8 wavwn 12 SadranasUszanaiosay 8-16 aefidnBuduil 1,600-
1,800

2.3 ngulsane1utassiu M1 (0l 4 a) e 5 SUSinaunsddldelul 2558 veTil 1 Tiganis 2,836 wazU3anm

AanfiA1 1,145 vaawn 1 1wl 5 Tudwiuwriomue we 7 ssidsinamsldenireudnaneiingife Asuaun 1,415
waz 1,457 Tudi 1 wasl9 5 suddudaiindwdnies (Sevaz 2.9) waziwn 1 Swnaduwanfivsununisldenanian
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Faugd 1 FaU9 5 (1,240-1,145 DDD/1,000 OP visits/year) Wudeafufundulsmeiuiassdu A wag S ogslsinu
Unaunsdsldonanadlunnin

wa 5 Asinsddldengeaniuiidn DDD/1,000 OP visits/year flanawunnninesas 50 WeiFouifioufudiGusu
wm 12 AfUSanansldenfianasnndmilsluamuvesinzusu Govay 33) luvaiilan 4, 6, 8 way 10 Usinaanasusyana
Jowag 20

2.4 ngulsane1unassiu M2 (mil 4 @) wuin UinanisTdendeudnslndifesiu sndumguamil 10
ﬁﬂémmmi%’ﬂ%’m‘luﬂLLiﬂqaﬁa 2.138 sghslsAmuionuly 5 ¥ USinumsddddenanannde 1,360 WseUsvanami
TuanuvearGudu dmiuwniiviinumnsdddeanaundeniianie wagunwi 3 Tnglul 2562 Usunas DDD/1,000
OP visits/year it 950 Wiy Tuaiiwnsug Unansdddenazannndi 1,000 DDD/1,000 OP visits/year

dwsudnsimsiasundasiinanmsddddenlul 2562 WewSsuiisuiud 2558 fidanasnun snduan 12

@

fifsnsnsdildeonintudndos fie Yovay 0.3 vl wa 3, 4 way 10 JUSinansdddnanastondsluauain
AEuduluT 2558 Ao Yowaz 34.6, 30.0 uay 36.4 MUAIRU wazwa 1, 7, 9 uay 11 AUsuansdidenanasUseana
wilslud way nilsdluiuesUSinalud 2558 (18.2, 22.3, 25.5 uay 25.5 amuasv)

2.5 ngulsswgurassiu F1 (A il 4 1) Usnumsddldeniigefigaegfiun 10 aaonszazanan 5 Juesnisinnm
Joya nanee lul 2558 USunainsdsldien 1,739 DDD/1,000 OP visits/year waziindlud 2559 A 1,897 wadanaadu
deu waglud 2562 U'%mmagjﬁ 1,462 Tuvnizfiundu o vhy @nEuusnlul 2558 39¢581319 1,200 - 1,500 harasadiuiie
Uszana 850 - 1,200 Tud) 2562 uaztluiidannin Uinansdsliolulgarievoass 1, 3, 5 uag 9 USnansddlienay
anaanaaUszanal 1,000/1,000 OP visits/year #391asn11 (A1 868, 850, 1,009 Lay 996 AILEIAU)

nawaiUinanstionanasilewFouitoul 2562 fud 2558 Tavanasiosay 11.6-40.0 Tasfian 3 [Wuwaiifing
&ldanaunniignroiiounsmilsvesiisudu (Govar 40) wazfounnaiiuiinanisddldonanasnnnirdosas 10
gnuan 6 IUSIuNsdeanafissieray 8.5 duilefsanusinaumsdaldevesuni gansagluszivannnii 1,200
DDD/1,000 OP visits/year wasduiidanmnin naulsaneIuIaTEAU F1 feunnun (Eniuwe 1, 9 wag 12) 9siiUsuiunis
Ailfenigetulul) 2559 annndimalul 2558 udisanas

2.6 ngulsane1UIasERU F2 (nwdl 4 2) @1 DDD/1,000 OP visits/year vadlsangiunaszsiu F2 lunnin
Liupnsnstumnidn Lifudinunsadldenfiguinuandisedaiulddaaumioungulsmenuiadug Andnanud
ABuduosanguagsEing 1,235 - 1,525 warArgavnelulfl 5 egsening 835-1,150 Argeanite 1,544 Tull 2559
Yoam 10 Wardaunde 1,525 uay 1,524 Y09wn 12 LALIUN 6 MUAWU WazAwIgafe 839 Y 3 uay 923
VDA 9

danmsanasiiniiandio wa 3 uazivn 9 GTinumsldenGudiusglussiuiieudiign uazanastmilsluay
denarly 5 U warlunnuaiiivde snsnisanasizAsutgaileisuiisuiungulsmeuiaduiingrin Taesl
Aanassvanadesas 20 Fulvsniuen 12 Wiy

2.7 ngulsanenunassiu F3 (nnil 4 %) Vsinamsdsliendigsiigadulsmennaluan 2 suamaqamﬂa 2,403
DDD/1,000 OP visits/year 11T 2560 waglasamsimn 2 axdiviinansddliongedign dwmiuwnaunmd 3 uay 4
Duwsiiilsnamsdddoiidesninandug Tudwdli 1 509 5 namie Viinansdddensuan 1,386 anas
Ju 809 way 1,210 1¥u 932 DDD/1,000 OP visits/year muddy Tuvazfivn 7 dAGusudeudnags 1,580 wagnns
dldunanaseenaunnlulf 5 wdewies 841 DDD/1,000 OP visits/year

PnSnsnUasunlainsddldonly 5 U sefl 4) asdiudn we 3 waswe 7 dnnsdddenanasethania
ourswmilwesrBudulud 2558 (Gewvaz 41.7 uay 46.8 muawiv) Tuvaedion 9 wazwn 11 Aflnsdsldenianadluds
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wilsluany Gova 355 way 30.0 AUATU) dwsuwn 2, 4, 5, 6, 8, 10 AilsnTIMsdddenanasnnnitiesay 20
w1 dnausuulasiianaafovdosay 10 Wuiidaunad we 2 Sdnmnelioifiugedunnluldi 2 we 3 wiids
anashulaaingegiannidenisuiisuiud 2558

2.8 nguiIaY1euImsUgunil PCU-CUP (nwil 4 &) Tudusn wn 2, 5, 6, 7, 9, 10 uag 11 lA1 DDD/1,000 OP
visits/year g (Uszanas 1,400-1,600) lerSeuiiisuriuwm 1, 3, 4, 8 waz 12 deilrnogsening 1,200-1,350 waziilonan
r1uly 5 U UBnunsdsldowemnivnanasegisunnluseiulngdlfsaiu Inganasvdewfivs 419 DDD/1,000 OP visits/year
Tuiun 3 dasilgauas 813 DDD/1,000 OP visits/year luiwm 9 ity

nauiiansenanasesnann Tasan 2 uar 3 Tnsnsdddsranasssanuaoduay (Govay 65.4 oy 68.4
AUEU) MneAan msdsidenanasdefiomiduauvesdusn wavwasug nanueiinisddderanasinnin
a3enils (fosay 45.9 - 56.2) WeRarsanuuldunaensseziaan 5 O Anud1 msdddervemnuaiuulianas
Tnemaonturui 2 @ 2559) sniuien 3 AfsdudntesudaTanas
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M597 4 SegazveinsiudeulUasUTunu DDD deusnisyUlsuen 1,000 aswiel wWiguiieul 2562 fud 2558

e SZAU U8
A S M1 M2 F1l F2 F3 PCU-CUP
1 -26.0 -2.5 -1.7 -18.2 -28.3 -24.8 -9.1 -56.2 -30.2
2 -10.7 -16.4 -8.8 -14.4 -12.0 -19.1 -25.9 -65.4 -34.4
3 -25.6 -24.7 0.0 -34.6 -40.0 -33.2 -41.7 -68.4 -42.6
4 -66.8 -25.5 -24.8 -34.0 -17.2 -27.4 -23.0 -55.7 -41.6
5 -23.4 -5.7 -54.3 -12.7 -15.7 -19.1 -24.1 -54.6 -32.7
6 -8.0 -25.3 -19.5 -16.3 -8.5 -20.7 -20.7 -50.3 -22.4
7 -7.5 -23.7 2.9 -22.3 -20.7 -22.0 -46.8 -54.8 -30.1
8 19.6 -8.1 -16.0 -18.0 -28.5 -24.6 -26.1 -52.2 -23.6
9 -21.4 -16.4 -23.6 -25.5 -30.8 -30.7 -355 -49.9 -31.8
10 3.8 -19.8 -21.2 -36.4 -15.9 -26.7 -23.9 -46.1 -24.7
11 -14.1 9.7 -9.5 -25.5 -20.2 -24.0 -30.0 -53.7 -25.2
12 4.8 -10.5 -33.5 0.3 -11.6 -14.5 -5.9 -45.9 -17.2
‘J’J&ILQgEJ -25.3 -14.8 =27.7 -23.1 -22.0 -24.0 -29.9 -54.8

a3Una 39130] waziauaLUY

nsfnwikandfifiunsdsudanasuuliiwesnmsldodugadnmu 23 sensdmiu deudd msfinde
maAumgludiuuu (upper respiratory tract infection, URI) 15A93315¥31AYUNAY (acute diarrhea, AD) Uagluaan
(fresh traumatic wound, FTW) maenaszezian 5 U (U 2558 - 2562) ?famamqmmL’Jmdauuawé’amﬂmiﬂizmﬂ
ulsvnsiieaiunsidodugasiifiddy 2 Gesde (1) ulsuisnsiaunssuuuinsguam avnsldoaumaea
(RDU-AMR) tilaTautseanas n.¢.2560 LHusiusn uag (2) wugnsenansmsdanisnishesidnugatndssmelne m.e.2560
- 2564 Tneivaoalsvneiifieuidenlowuazaeauszauiy Taofidmnowasnagnsdumismosgmsmani? 3 1dgn
sumfunsoudmneuasftinves Service plan RDU-AMR tag Service plan dudusnis performant agreement
(PA) TRenTENTIEISEY’ wihneumsUsemauleueiiaes fenumennuiazannsldendugatmiuduiumnlos
paeaTaluszdudunas 1n vieusiumfuulousredsmeniaes fanduldandnninudsuianeaiimms
Ttenlurael 2559 Aereulews (+1.9 G -8.0) uazd 2562 AemendsUszmaulouieudn 2 U (-14.8 §a -54.8) lawTeu
Wiguiut 2558

nMsfnuiinzilanmalusiuuuresngulsmenuiassduing Suunsown Tasnud WeFeudisusean
11A5gI DDD/ABMIEIwUEN 1,000 ASY/D Ustnunstieon wie antimicrobial use (AMU) fwnluanasogadaiou
Tnglunnsauanasdosas 30.1 wazanadluaniuneutannszauliun nauseau A Seeaz 25.3 nquszau S Seuay 14.8
nausERy M1 Jeeay 27.7 nquseau M2 Seuas 23.1 nqusedu F1 fevay 22.0 ngusedu F2 Seeay 24.0 nquseau F3
Souaz 29.9 wagngy PCU-CUP Yevaz 54.8 Tul 2562 Taefl nqulsaneunadifidnenings (szfu A, S waz M1) Twunlihy
flazldonnningulsameuiauazanuneuiadifidneniwidosndn (M2, F1-3, PCU-CUP) 1wy Tl 2558 USunasnnni
2,000 W3suiiuiuusune 1,300-1,500 DDD/1,000 OP visits/year 3ol 2562 USunu 1,400-1,600 wWiguifiguiu
660-1,100 DDD/1,000 OP visits/year \dufu sionaidasunanedugadniis 23 mensiudlitulsefndodug de
flgsumeiunshadensauiniu fuiu navieudsuiwssiulsmenaddsiiasmnzay
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Fofiasandumgluusiazngulsmenaifdnenmssiuifiontu uwidiouiisutiumn ssdiuin wagunmdidisan
nslfenanasnnninfesas 30 lawn we 1 (30.2), 2 (34.4), 3 (42.6), 4 (41.6), 5 (32.7), 7 (30.1), waz 9 (31.8) uagluivm 1
nausEdU A, S way M1 fUSinunsldeniidhiiansnounasndsnisussmaileuisveansenssansisagy Turedings
duq fie F1, F2 wag PCU-CUP ulfasdlldfianGududisniian wiludil 5 Yuunislderfanasauetlussduiidenniy
1,000 DDD/1,000 OP visits/year Fatudiasdnsfnwiiuiuiinseidadnluitui Lsumzjsumwﬁ 1 Julgu1ersauIngnIg
vidomshuleniesefunsensaliufoRmuinedidlsvdols luvasifioatu naulsmenaseduiaiu viewaguniw
fifusinunslofisaseglussdug (SenBsuidivuiundu) vownliumsldentu-as ennasdesiuiuionsun
feevnuartafeidmaronisliednan

aaaa

nsAnw s ANy IkaedimmuansannsissmnsldeTlussuusenures Health Data Center (HDO)
nanfte WumsAnweiangy Sldsunuteyaanialsavesnisifiadenisindens 3 Tsawdrfinrsannislionlag
Wisudndutusialsaientu nsinwilldnsindorsaudunsou Wetilugomnsemsifideudddmsu 3 Tsail
ety Fsasouagueyniontsideandululdiiianumeuaiissdudnsamisatuazdentd futyeves
ANV Wazdeimnd1 Tsafadenile fediugadmansvundiannsalfunuduld wazeniutamsald
fnwilsafiadioninnit 1 lsa daduanuunnsisessdugadnfueninulsadug MsfnyUiiuematsyuy
wionfudunguil WulumumuugihFesnmaihse Yuumsldondugain fmihseTemnouuludeuddife
wielimsuienisiUasunUaswosuSunaen wazliliAszriuennguges (subgroup analysis) AMuAnEN NUBILIINEIUIA
ileandvinavesiiady (factor) u3efnau (confounder) fsnan

nsfnwiigsdifosialunansusafiu Wi (1) desmniBumsfnumenguamludiuging lilidassme
nMasuulsernsitunsdeulifuanunenuiaseg aldlE DDD/1,000 habitants Fadumissanasguiiuugi
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