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Effect of Asparaginase Protocol in Monitoring Adverse Drug Reaction

in Childhood Acute Lymphoblastic Leukemia

Pennapa Muangsri, M.Pharm
Pharmacy Department, Queen Sirikit National Institute of Child Health

e-mail: undaman110@gmail.com

Thai J Clin Pharm. 2025;31(1):1-15.

Abstract

Background: Asparaginase, used in combination with other chemotherapeutic agents in
the Thai Pediatric Oncology Group (ThaiPOG) protocol for acute lymphoblastic leukemia (ALL)
treatment, has significantly improved event-free survival and overall survival rates. However, its
life-threatening adverse drug reactions (ADRs) necessitate systematic prevention and monitoring
guidelines.

Objective: To study the effect of the ADR monitoring protocol and its characteristics in child-
hood ALL patients receiving asparaginase-based therapy.

Method: This descriptive research study compared childhood ALL patients receiving aspa—
raginase at the Queen Sirikit National Institute of Child Health before and after implementing the
protocol. Data were collected from 64 patients between October 1, 2017, and September 30, 2020,
and from 61 patients between October 1, 2020, and September 30, 2023. Data were analyzed using
descriptive statistics and chi-square tests.

Results: After using the protocol, pharmacist interventions in ADR detection and physician
consultations increased from 82 episodes (51.57%) to 105 episodes (67.31%). Premedication admi-
nistration in high-risk patients increased from 204 episodes (32.54%) to 305 episodes (45.59%). The
percentage of patients completing the planned treatment course improved from 74.39% to 87.62%
with statistical significance (p-value <0.05).

Conclusion: Asparaginase-associated ADRs are diverse and recurrent. The protocol for adverse
drug reaction monitoring prevents serious adverse reactions, ensuring patient safety and treatment

completion.

Keywords: adverse drug reaction; childhood acute lymphoblastic leukemia; asparaginase
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« §1A1 coagulation parameters; antithrombin Ill, protiens C, proteins S level #nEAUNG 32uAU
an15n13padin ThdeuTuda asparaginase aunitudlvennsiliuun® éae LMWH: enoxaparin wae
finn1uAT anti-factor Xa level (0.5-1 unit/mL) Fasuelv
5.nadiéthodesdenmizgiluAu 19 premed: CPM inj./oral +/- Dexa inj./oral flaulsinadsdinaly
ﬂiajLLﬁEJﬁuLLiﬂ 1% angioedema, urticaria, anaphylaxis 1'151’1/1&4@ asparaginase
6.3 body temperature / blood pressure / pulse rate naulgn 30 W7

AN5US#15 asparaginase Waz monitoring #adlvien

1 Wien@atnnany weangufinisalnsiinunienviinguuss (anaphylaxis)

2. sz isomsluisUssasandednen a BP, PR wdslyien 30 uiil wagdunneinisimlundidneisgiaioy
2 Flag

3.Lab monitoring: CBC Usgiiiu ANC, platelet 81301523 Lab LA
4‘ a 1 ‘QI 2
WeUszLliueIN1sNouNYT phase dald

nsliAuuzduiguog arnisidessnnusnndnauisiutn
1.4l7g9 >38 °C N3
2. 9M38UNN 4-5 AT Tu 24 F2lua
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asparaginase lugUagianlsauziSudiaifonvrudeundy

A1919% 1 LwamnsnstesiunazAnmueinishiisusezasaainnisly asparaginase®® ! (sio)

3.U709194 119999 %30 Y1988 018Wad 4-6 AT TU 24 F2lua

4.3191n115U70 U1 T5084A9 N2ne0 M30TNUWAIN TUNTNUSEEIRD kUL 27

5. Uniioslufiuse auldaunsawmaauliila (@sde thrombosis)

ANC =absolute neutrophil count; BP = blood pressure; CBC = complete blood count; CPM = chlorpheniramine

Dexa = dexamethasone; FBS = fasting blood sugar; GCSF = granulocyte colony stimulating factor

LAB = laboratory; LFTs = liver function tests; LMWH = low molecular weight heparin

mg/dL = milligrams per decilitre; mL = millilitre; mm?’= cubic millimetre; Plt = platelet

PR = pulse rate; Premed = premedication; ULN = upper limit of normal; yL = microlitre

LAB fdsenvosunme uavastiufinuunne A LAB ag
Tuludamunnsld asparaginase wnwutlyninnu-
o1 duualifudession1siin ADR Lndunsveruinm
Nnunmed  ieifinedestunteuuidouiulied-
Grelivunzan neunsinseven

3. neruranIVIndy g Ulenoulien
30 Wifkazn 30 wiinnelu 2 4l adulufen
sl asparaginase fidssonnanundns mnliny
91nsaaunAdlvUrendudu lngiadunslvan-
wuzihguagUae wienduudsonsiaundfidesn
fhenduswuunnsnoutnaduioly

4. \ndunsinulufnmunisly asparaginase
adluuiiszSagiedlelasuenasudu mngUaed
91MsiaUnEle o weruaudsnng uavddatoya
nduns

5. indunsauaulayauazUseidu ADR wiay
Juiinmanisalaslussuunauiiages Queen Sirikit
National Institute of Child Health-Hospital infor-
mation system (QSNICH-HIS) wazfntheudufoud
witunyseideou auugduazueulnsiidseimie
Unswiienliunge/gunases

nsAATEidaya

AATIENTYANUIELAZIIUIUNITHUBINIS

laifleUszasAannsld asparaginase  8m31A5LAN

serious ADR LagN159ANT ABULAEWAINITITLUI-
e MadRdanssawn Toun sruau Sevas Aade
drudsuunsgu Agean Aenan waglaauans
Auaeddynieatanisediu 0.05

AIUTTITU

AN larILuASAsUNaSE5TTUNSITE
NANLNTINNTITETITUNMTITeTunywd  aodu-
auaAnuisANIIIBl lauiivilsdeduses REC.
014/2567 Sufl 25 uns1AY 2567

NANITANYA
Y & & = v aa
fgelsAuzisudatonuudeunauiiiuse-
TAlAsU asparaginase Tuandugunmianuisyf-
aa | P ° =~ Y
15101 Turen@ne 91U 128 518 8 3 5799
Wuransdldaunsasudsuniwineuayla
anusafaauuiunyszdouls Jandegelunis-
Anwdl 125 919 wiadudinouliuuamie 64 $1e
WAZNAILUUINIT 61 578 WUIIFNBUSTUFIUYOA
UMY 2 NgUilANARIEARAIY F9R15199 2
WIS LN ilinsAumeINTThaie-
UsganAlumazsoun1siveniy phase Ainmualuy
ThaiPOG protocol tiednnsuilunseinssnteniu
Taviunaninauan 82 ase (Feway 51.57) 1Wu 105

o w

AY (Foay 67.30) 98 NUUUAIAYNNEDH Allans
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Tup571971 3 Tne ADR davlva)iluedin type A Fadu
ADR lsiifeafuufAsengiduduiduduiesas
89.52 wllafinuvosiigafenniugeusniay dam-
Tngifanuguusdlussdu 12 91w 54 ass was

M19199 2 YayariluvesyUae
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JULIITEAU 3 11U 2 AY N159ANS ADR Wikin-

nFudunsdeuiudneuardunnoinisgieegn
1nd%n dmsu type B Fadu ADR nnazgiilufiuny
WesTeuay 10.48 lngvlinvinuusenanfe urticaria

w9 (Sawaz)

AANYE NDUTLUINI NAINUUINIG p-value*
(n=64) (n=61)
218
0-1Y 1(1.56) 3(4.92) 0.611
149 29 (45.31) 31 (50.82)
59 ¢ 22 (34.38) 17 (27.87)
10-15 ¥ 12 (18.75) 10 (16.39)
\adysAndsauunnsgIu @) 5.73+3.74 4.92+3.73
Ueedn - gean 6 Wwiau - 13 1 6 W - 12 1
LA
e 29 (45.31) 38 (62.30) 0.057
w4 35 (54.69) 23 (37.70)

FuundUaeany criteria anidedlunisnauidugiveslsa risk stratification for ALL

Standard risk ALL
High risk ALL

Very high risk ALL
low risk infant ALL

yilnvasgnsennlisnygUienu ThaiPOG protocol

ThaiPOG-ALL-1301 Standard risk
ThaiPOG-ALL-1302 High risk
ThaiPOG-ALL-1303 Very high risk
ThaiPOG-ALL-1304 Ph" ALL
ThaiPOG-ALL-1306 Infant ALL
37UU phase U949 asparaginase sy

4112U dose V89 asparaginase NATU

31 (48.44) 23 (37.70) 0.680
29 (45.31) 34 (55.74)

3 (4.69) 3(4.92)

1(1.56) 1(1.64)

31 (48.44) 23 (37.70) 0.341
29 (45.31) 34 (55.74)

1 (1.56) 3(4.92)

2(3.13) 0 (0.00)

1 (1.56) 1 (1.68)

159 ads 156 s

627 A%q 669 nis

*p-value<0.05
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Yavay 3.82 N139Ann3 ADR MAntudwlung)iduns
Mg asparaginase gniusefiAeriusin MP wind
wdsldfen pre-medication TuAgiheiiletiosiuen-
N1STULTY Wazdn asparaginase solalaglaiflionns

) P < ¢ <& A a o
asparaginase lugUagianlsauziSudiaifonvrudeundy

Anund dauandlunsnedl 4 sl fae 1 auenad

ADR Iannnd1 1 ads wazutsseAuANTLLIITEs

ADR a1y CTCAE version 5.0
n1sdasnuainisliennislunsdszasdain

A15199 3 919U ADR NIAUNUNDULAETAINTT IHBUINI

o c% v
UIUASY (5o98%)

AouduuINIg NAIUUUINIG p-value
(n = 159) (n = 156)

AUNU ADR 82 (51.57) 105 (67.30) 0.004*
Taiwu ADR (Aumlaila) 77 (48.43) 51 (32.70)

*p-value<0.05

A1519% 4 Y8R ADR NAUNULALAITIANIT

AdUALUINIG (N=82)

Ma9UUINIG (N=105)

LRDUY

HIUIY

e ADR 414 dose 593 411 dose 393
daviselk  wse (3ovaz) davisolh Wl (3ovaz)
pre-med gAY pre-med  %gagn

ADR filsitAenfuufAsengiduriu
ANEAUDIUDNLEY 9 13 22 (26.83) 29 5 34 (32.38)
amgthmaluidongs - 1 1(1.22) - - -
Amzdudengadiy 3 - 3 (3.66) 1 - 1(0.95)
AMzndndens 19 - 19 (23.17) 24 - 24 (22.86)
amzdindennis 19 1 20 (24.39) 31 - 31 (29.53)
NITAUDNLAY 1 1 2 (2.44) 2 - 2 (1.90)
VILASUSAANYN - - - 2 = 2 (1.90)
33U 50 17 67 (81.71) 89 5 94 (89.52)
ADR ATzaiilufiu
Anaphylaxis : 2 2 (2.44) - 2 2 (1.90)
Urticaria - 3 3 (3.66) - 4 4 (3.82)
Angioedema - - - - 2 2 (1.90)
MP rash 4 - 4 (4.88) 3 - 3 (2.86)
Auunsflaiszyie 6 - 6 (7.31) - - -
394 10 5 15 (24.39) 3 8 11 (10.48)
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sl asparaginase
onslafisUsgasddinuanlunisnuai
oA anedivgeusnay aenalunsean wagnis
nanzgilhiiu wudhindunsanunsadndunagau-
ygtheiunludesionisiin ADR quusldann-
Fuatheiifddaymeada lunsilosfunnesudeu
Sniaulpanisinmuai amylase Aousugnluusay
phase fifviuslu ThaiPOG protocol §in1sasiafin-
sty dunudiaedidian amylase Aaunfay
naust CTCAE version 5.0 326U 1-2 Idanntiu uwnd
fsanideuiudaguazinnue LAB auglutag
Unddelvigiseauasu lunistdesiunniznisnale-
nszan InsnTaRamuAANENYsaivelingen
(CBO) ynduamineuFuelinnse nsdlvaeien
platelet 6131 50,000/mm’ WndBUSnWLINELTD
fnsanliindadoanoulildidintu uasnsdd-
theidssdenisiinnneiinidonynimsunssan-
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Audlle (febrile neutropenia; FN) 9101 absolute
neutrophil count (ANC) fitfeandn 750/uL wndwns
USnwunmdiiiefinnsanideunisineiaividauas
Tendanszaunisasiaudinu1i (granulocyte colony
stimulating factor; GCSF) Aeudaunfuensnads (an—
Filusgey induction phase figtnedsdimaduyise
fheeusylu CBC Femuuugihly ThaiPOG pro-
tocol laluupails GCSF Tuszesd) yilviERhendu-
1nupulssneuianlelam FN anas Tun1sannis—
Annziilufiu Ihfinszeznafnmudyaiadn
Ju 120 wiiinsenasdneilunn dose uazundyns
USnwunndfiarsaunlvigndangy anti-histamines
uazngu corticosteroids Tustefldsauien wagven
asparaginase LAYIUAoWYIILANSUATIETULTY kAL
lwugthouiendn fauanslunsd 5
dmunsdaiedeyauaznistiufin ADR Lo
JosiummnisaionislifisUszasdainenfisouss

a [y = 3 v .
A15199 5 nsdesiueinisliiisuszasrannisley asparaginase

. L
IMUUASY (5988%)

4 . p-value
NBUALUINIG NAILRUINI
nstesiunnesiugausniau
§717u phase 71lvien 159 (100.00) 156 (100.00)
fin15m529A7 amylase fawiEue 124 (77.99) 143 (91.67) <0.001*
WU ADR amylase Haung 22 (13.84) 34 (21.79) 0.065
nstesiunnenalunsean
SrurudUasinliien 454 (100.00) 472 (100.00)
fin1sfnnuAn CBC rawiEuen 396 (87.22) 472 (100.00) <0.001*
WugUagnduLn admit Mmeag FN 19 (4.19) 5 (1.06) 0.003*
nsdesiunisiinanzgilaiu
$1uan dose Alvien 627 (100.00) 669 (100.00)
vignay anti-histamines/corticosteroids 204 (32.54) 305 (45.59) <0.001*
nouany
fthefiAnuiedn 2(0.32) 0 (0.00) 0.144

*p-value<0.05
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Foraindulasnilelienluseudnld doaiiseTs
Aanuedslnadn wieifietosiunisiAnuiens)
Tusrefiedfuuiondvssansamunniy Tnenns
Jufinlusguuaauiiines QSNICH-HIS waznishn
Phoufaieulunilunyssfouitiodfintuegied
Teddyneada Fuanslumnisnsd 6

TunsEUIUNSINNNS ADR iAntuluusaveils
wdansLuImne wutwmgRasadeuiulie
warseaundyUledenisuni niedan LAB 1014
szauUn@ Fdliense wsednsli pre-medication
ietostunzunndeusunss dawaldnislor
asparaginase l#AsUMLILHLNS ST RLT UL
Sowa 74.39 WuSeway 87.62 egnsiivudrAgmie-
anm auandlunisnsd 7

aAuse

ﬁﬂ?ﬂLﬁﬂﬁlﬁ%’U asparaginase NOULAZUAIL
WWIN9 910U 64 Lag 61 S1UMUARU D18EIU-
Tngjeglurae 1-4 U Feaenadesiuteyafisrusu
TngandunziSuieend’ wuiwawglnaifsaiume-

) P < ¢ <& A a o
asparaginase lugUagianlsauziSudiaifonvrudeundy

s gnse1ild$nwimia ThaiPOG protocol 1iu
standard risk wag high risk TnalAesriu

NUIMWRIEUUINIE @u15aRunIUeAn
ADR Idanntiuann 82 ads fu 105 ads dmsunne
AilAY nuanaen 15 a1 18u 11 ada msfiae
Fum ADR Lindu3evilidumaedidewions
\Ain ADR lé59mi57 efinsdanisegaununzanss
FauansuATIE9In ADR MHNnTue ™ mevdeduu-
92 ganugUaeiiin anaphylaxis 370 asparaginase
2 79 uiliffenssunssudeniaedina 2 s
idesnfiununinisianugvagedidlndda tiu
srggIaAnmNdyaTngUean 1 Fluadu 2
Hlus ilduslvenisinunaidatuleiuna -
telifidunsefetin

nstuiinnsiin ADR Mintulusyuunou-
finned QSNICHHIS vhldunndu wadsldanuse
astufinlugUaonnseiinu defiinaniznale-
ﬂiz@ﬂﬁgqm’mﬁmLﬁamnﬁm%mﬁmﬁa@ﬁw §98
ammanenaivdasleduildsiututazainda-
15ALD9TINeY d1TU ADR n1gqdlaniu dn1s

AN57197 6 NsTUTINLIRaUlUSTUUABLAILMDS QSNICH-HIS warlunwseiau

AsuALiaulusEuy QSNICH-HIS

o g’l v
MUUATY (5988%)

wazkyssilou nauluuINg RAIAUUUINIG p-value
(n=82) (n=105)
Laiginsastuiin 62 (75.61) 53 (50.48) <0.001*
asdudin 20 (24.39) 52 (49.52)
*p-value<0.05
a15199 7 Wi uiflsunanislel asparaginase ASURMUKALNISSN®Y Aoukazndan1s I
A5 asparaginase sruaundslunsdnnis ADR (ovay)
ANALALNF3NY NoUTWUINI (n=82)  WAILLUINIE (n=105) pryalue
laATUMILILNY 21 (25.61) 13 (12.38) 0.020*
ATUMUBHU 61 (74.39) 92 (87.62)

*p-value<0.05
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Guitnlansunnse

WEINTTUUIMIET N30T ADR Tiindu-
g dunsideunslieneeniuagnduuliiseau-
AsU wazdinslden pre-medication 1nTu wu A3
14 dexamethasone way chlorpheniramine 2anou
19 asparaginase Tuﬁﬂwt,ﬁﬂﬁuiﬂqul,m ERTRES]
\NanLaannBauUNI1SAn asparaginase WINATM LAYNS
Uszaufusieiositlugvaeiivseiavauung
ndsdnen uonanilumeiivseilunszgngnng
mehaumnedmdsldsugnaiiiin aglionsedy
dindenvnida 1 &avineuldt asparaginase vinlw
ﬁ’luauﬂﬂwmﬁ% asparaginase ASUAMUWHLLRY-
Ju Beunsfnuwes Liu uazany® fuaefilisy
asparaginase ATUYNUUIANRBANITINIALLTAT)
nsidineglnlagUnanne nisvedsalusyey 5 U
gefiedoray 83.01 Wisuiugtheilasuelinsuien-
ar 71.96 ety nsiuuamanisilesiuuasinany
onslifiaszasdeghamnzanvesnsanuniiae
onafiunumddnlumaiisnlenasendinvesiie
luszazsnguneaiu

mwgﬁhlﬁuwuﬁu’wm 26 A¥1a7n ADR 521
Waun 187 a%e (Feway 13.90) Inddesfunsanen
w94 Battistel AP wazmuy ' ds1eaumsuienduy
Jovay 16.3 Iuﬁiﬂwmﬁ% asparaginase JULUU
native E. coli asparaginase d@aulugjwulugaeii L
YUINEBIVDY asparaginase 25,000 unit/m?/dose
\Jua9maa induction phase S¥AUAINTULIIEIU-
Tvgjfinueglusziu 1-2 fenmslaisuuss Tunslven
ﬁaﬂﬁuiﬂﬂiﬁmamfju corticosteroids %38 antihis-
tamines Aoulw asparaginase Tunssnw phase
vl warmsiisresnandanaennisudaneuu-
ity 2 lusdslihondutiu vilsunnzgi-
TiAuldanas

Amdudongadunusi 4 a%a (Bevay 2.13)
dnllvgfilanusunseseau 3-4 wuvaenidengamu
Ty central nervous system (CNS) MN318a37190
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NaUIIH asparaginase lAROAULNUNITINEY NHI-
nuily ADR awduunfsauiuld low molecular
weight heparin (LMWH) @9nAaoIfiusgeuse
Hijiya® WUS1897Un5An ADR l@sewas 2-7 dnwy
Tun135nw13zey induction phase LazNISANYIVDS
Caruso V uazAnE'® WUTBaRnnIzauEenga-
Auseuaz 5.2 Inewulu CNS gefieiosay 53.8 way
WUTl Non-CNS venous thrombosis Seeaz 42.8 Tae
nsAnwlulsemalnevesnaiya warane' wui
funsiinudrulvgialussuuUszamaiunans
AUsedlnglasunisinudie LMWH uazn1iey
duidengafuaaenuamaIn1sinm
amziugausiau wuldunnsaw 56 ada (Fes-
az 29.94) dulngfiszauanuuusuantosfiauiu-
A" (sedU 1-2) $1uau 54 Ase FEAUTULTININ
(53U 3) $1W9U 2 AST IANTITIBUTes Kawa-
hara Y Wazaniz® WuTeulasesay 2-18 uada1u
JUUSISTAU 3-4 pglsiany dnsAnwives Wol-
thers wazay' Insnsmiusiudoyarthelusves
1181 20 U WUS1EIUNIZAUBOUDNLEUIN aspara—
ginase fiomsiawndu pseudocysts Yo 26
Apdlin1ssn¥IINTLNINGaUAIY insulin Sowaz 21
wazdedin Sovay 2 lunsAnwiilinisfienueinis
yandtinvesiihennads saufur amylase ol
81 F9anANUTULTIRIRINTAslalagyI KU la-
SUBIATUAULNLNNTS NN T
A1IENALUNTEANNUNINTIN 94 afa (Sowaz
62.67) wladunnvindadonni 43 ate (Jevaz
28.67) waznmzdaidenu1as 51 % (Gosaz 34.00)
oglusziuguus 3- grhededldfunisinuiiania
WhnameillldiAnan asparaginase Tnensausmiy
NaN3ZNUN1E0N NAIFBNIZINEAEoARIINNNS—
Fnwnd nlwanuluszes induction phase Losan
dleftheildsunsitadundiusndsd blast cell og-
Tulvnszgniinlinisanadadesmnaiinfiniiung
way asparaginase il laedadndaide 5q
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FeainsAnauannanidenlieglussfuiimmun
A3 ThaiPOG protocol® fifvuninnewls aspara-
ginase MnyUqeidaym platelet < 50,000/mm’
foelin1sinnsla platelet > 50,000/mm’ 39l
asparaginase 1§ dmsunmzdnidonunsnulgunn
Wan5$nweae induction phase wag consolida-
tion phase ﬁy’ﬁawuu'miuﬁﬂwmjm high risk gefis
a1 ads seangtaendy standard risk wuLies 9
as et \iloannifaendu high risk THununsinu
L{Jug(ﬂi ThaiPOG-ALL-1302 high risk ALL Lag
ThaiPOG-ALL-1303 very high risk ALL &5l do-
xorubicin tfisidarlugnsedausluszey induction
waglyi methotrexate (MTX) malvdunas waglv
6-mercaptopurine (6-MP), cyclophosphamide way
cytarabine Tui4 consolidation ﬁﬂﬁﬂmi“uﬂizaﬂ
wntu Aeandesiun1sAinuiues Meryman W
AUy WUi'lsmuﬂ'ﬁﬂmlﬁzJﬂ'sz@ﬂLﬁ@ié’%’u asparagi-
nase $3AU MTX wag 6-MP Tumsinwiie con-
solidation phase gefiafosay 24 FaosFnnuA
ANC Togllusgstudiimuana ThaiPOG protocol’
fifmuain ANC fesegluszduannndt 750/mm® Fs
1% asparaginase ¢ ustegnslsfina Tunsnunilai-
ltufinmenisainnenalansggniussuuinduna
91 asparaginase Lios91nTiendusamee
amgihmaludengslunisfnwinudies 1
pds (Sovay 0.67) lufthedinndeony 13 3 lunns
$hw1as induction phase wazgavnaunndlan-
panANLHUNTINY tooniiinulunisdneives
Aisyi Wazang” ﬁwui{ﬂwlﬁmmw hyperglycemia
$ovaz 5.2 010 nogndevesilielunsin
dilos 534 U 3eidasudowionsiianiig hyper-
glycemia ltioningitiedifieny 10 DAl ustogns-
Isfimu M3l dexamethasone 52wy asparagi-
nase fnavihliszauinaludongaldunnd 10
win deieuiunisld asparaginase saufiu pred-

o w =

nisolone agelted 1Aty FadealinisinnuEUae

) P < ¢ <& A a o
asparaginase lugUagianlsauziSudiaifonvrudeundy

o849lnaTn

AzRuUSnEUnUR s 4 ade (Jevay
2.66) Tun135n¥1%79 induction phase W 4 sele
Anmuen1siazan LAB 1UuUn@ a1mnsals aspara-
ginase olA

GFLY

INATHAUILUININITT A ULAZ AARL
p1nsliasyasAanmsly asparaginase TugUae
Win ALL Tuanduguaimanuisn fAumsndd vinl
Anszuunsianuuastuiinumanisallunyseddeuy
loegnasoungu sautanistesiunisifinenisli-
flalsvasianenidieuss uenani wwameinan
ganansdnanmlunisdnnisennslinUszasilagy
fluainndn Feudandunsifiunumddalunis
Jansennishifislszasd wu nsusunasSoiden
Tl nshiduugdiiie  waznisusgaiuny
funnnguazneuaiilon1sAnAe N ETIBREN
Tn&alunndumeuesmssnw farou vy way
wdalsien msvhausauifuwesfivanivndng dean
SERUANNTULTateINSTlliesUseaed  vilvigae
fimnuUasnfswazainnsaiveaivitnlansudiu
ALY Fedawalnenswielonasendiauagnisin-
wifiiusyansnmluszerenn

YDLAUDBUL

1 v a v

1. lun1sfinunil Gelaifieyanisinniugng
2 Yo o o A v

EFS waw OS Tuseey 5 U Faduid Tnddnyfiaviieu
Usgansuavesnissnunlusyezend

2. YaAAAIUIUIANGUAIBEUAZNITNTY-
Mevesnudnvzitie msdnnilfsusade-
sandithevianun 125 519 Geudinasdunduda-
ognsiiinnud ey uidsnsdvunadeudnadn wags-
Uredwlnajeglungy high risk ALL (Feeaz 50.40)
yilinadndazviounguanudosgdldd uddaua
PwaNnaluNgudY q MsvenevuInngusiegly
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Abstract

Background: A review of adverse drug reactions from the use of direct oral anticoagulants
(DOACs) between 2021 and 2022 at Songkhla Hospital revealed two cases of grade | adverse events,
including death, necessitating the use of expensive antidotes, thereby impacting both patient lives
and drug costs.

Objective: To evaluate the appropriateness of prescribing DOACs and to assess the incidence
of adverse drug reactions.

Method: This was a retrospective descriptive study that collected data from electronic data-
bases and patient medical records from October 1, 2022, to September 30, 2023.

Result: A total of 231 prescriptions were reviewed, with 208 (90.04%) being for appropriate
doses and 23 (9.96%) for inappropriate doses. Among the inappropriate doses, 10 (4.33%) were
underdosed, and 13 (5.63%) were overdosed. Adverse drug reactions were reported in 7 (3.03%) of
the appropriately dosed patients, including 6 bleeding events (2.60%) and 1 case of swollen feet
(0.43%). One bleeding event (0.43%) was reported in a patient who received an inappropriately
dosed medication. Patients with inappropriate doses had 1.29-fold higher odds of experiencing
adverse drug reactions compared to those with appropriate doses (OR = 1.29, 95%Cl: 0.15 — 10.97).

Conclusion: Our study found that inappropriate prescribing of DOACs was associated with a
29% increased risk of adverse drug reactions compared to appropriate prescribing. While this finding
did not reach statistical significance due to limitations in reported data, the small sample size,
and the short observation period, it was a crucial reminder for physicians to be more aware when

prescribing these medications.

Keywords: direct oral anticoagulants; DOACs; adverse drug reactions
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Apixaban Enoxaparin « NY1504EA apixaban LAy enoxaparin/fondaparinux/
Fondaparinux heparin ﬁ?ﬂﬂﬂﬂﬁaqmﬁﬁﬂ%aﬂ apixaban (Juszeginan 12
Heparin g
- nsdlififinnudssgeienisiinidensenuazsududonyasu
970 apixaban U heparin o13lddndudedienvunEudu
Tuvunas (loading dose) ¥4 heparin
Apixaban Dabigatran - fi1seN5u dabigatran/edoxaban/rivaroxaban ﬁﬁamﬂfa
Edoxaban @AvMEYeY apixaban Wusyeznan 12 ks
Rivaroxaban
Apixaban Warfarin « W51t heparin/enoxaparin Hu bridging therapy W3ou
fui3y warfarin ma”amﬂf'jaqﬂﬁ’mﬂuaq apixaban vsiudu
sogian 12 92l wazidle INR >2 Fefinnsasmen heparin/
enoxaparin
Dabigatran Enoxaparin - nsdian1svihaueesta >30 mUmin fa1saniSa enoxapa-
Fondaparinux rin/fondaparinux/heparin ﬁﬁﬂmﬂfa’cjmﬁﬂaﬂuad dabigatran
Heparin Juszeznan 12 alus
- nsdianIsvhaueestn <30 mU/min Aa1saniSa enoxapa-
rin/fondaparinux/heparin ﬁﬁﬂmﬂfa’cjmﬁﬂaﬂuad dabigatran
Juszesnan 24 $3lug
- nsdduiifianudesionininidenoongauazsndudes
\Wasuan dabiatran U heparin analalsudugoslven
mumﬁluﬁﬂuﬂummmqaﬂuaq heparin
Dabigatran Apixaban - nsdiAnshauveste =30 mU/min Aasania apixaban/
Edoxaban edoxaban/rivaroxaban mamﬂfaqmﬁwmaﬂ dabigatran
Rivaroxaban Juszesnan 12 $lug
- nsdlanshauwestn <30 mUmin Aa1saniSa apixaban/
edoxaban /rivaroxaban mwmﬁaqmﬁwwaa dabigatran
Duszesnan 24 $3lus
Dabigatran Warfarin « AsdiAMsiauvests =50 mUmin RansaniEy warfarin

3 Tuneuven dabigatran

- nsdiAn1svhauLesta 30-50 mUmin Ra1501540 warfarin
2 Tuneuven dabigatran

- nsdiAnsvhauvesta 15-30 mUmin RaM5a154 warfarin
1 Junieuven dabigatran 1189370 dabigatran 8na¥ilvien
INR qq"ﬁulé’ FoumnsAnnuen INR nA11nMYA dabigatran
atatios 2 Yu iitelvien INR Wunasinniseangnsves war-
farin winty
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Heparin - nsdiAfanudssiensiindensengauazsududoaydeu
971 edoxaban Ju heparin e1alddndugodienuuinGu-
AuluruIngares heparin
Edoxaban Apixaban « WASBUMIELA edoxaban wazidy apixaban/dabigatran/rivar-
Dabigatran oxaban ﬁﬁﬂf\]’mﬁaqmﬁw%ﬂ edoxaban (Juszeziaan 24
Rivaroxaban il
Edoxaban Warfarin 35 1: fn1s04113% enoxaparin/fondaparinux/heparin #14
nilegavinemas edoxaban LWuszaza 24 Halus uaziile
INR >2 W151gA heparin/enoxaparin
Tﬁ'ﬁ 2:
« N3A5UUTENIU edoxaban UM 60 Mg NANTENAAYUIAEN
asduvuin 30 mg wiouruBy warfarin
« N3A5UUTENIU edoxaban WA 30 Mg NAITEUAAYUIAEN
asduvuin 15 mg wioufiuBy warfarin
ArsARNAN INR agseduniiay 1 adt uazmiswnzden
fauna3uUsEnIu edoxaban (osneneadinasien INR 14
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Rivaroxaban Enoxaparin . ﬁmﬁmmqfﬂ rivaroxaban a3y enoxaparin/fondaparinux
Fondaparinux /heparin ﬁﬂqmﬂﬁaqmﬁwmm rivaroxaban (Jusgeginan 24
Heparin sflb’ﬂm
- nsdiiflanudssiensiindeneengauazsuudoaydeu
910 rivaroxaban 1Uu heparin a1alddndusssionuuin-
Gusuluvungaues heparin
- NSELA5Y rivaroxaban wua 10 mg fiansansu enoxapa-
rin/fondaparinux/heparin Hﬁuﬁim&J"széfaaﬁwﬁqﬁqfaqmﬁw
U4 rivaroxaban
Rivaroxaban Apixaban « WAL rivaroxaban wazidy apixaban/dabigatran/
Dabigatran edoxaban ﬁwqmﬂﬁaqmﬁw&mm rivaroxaban tJussegian
Edoxaban 24 4l
Rivaroxaban Warfarin « fi915anld heparin/enoxaparin 1Uu bridging therapy wiou
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nan 12 42l wagiile INR >2 Fafiansaumgn heparin/
enoxaparin (rivaroxaban 97193iNasioA INR 9E19UDE 24
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Foyavialy 317U (Feaz)
LN
¢ 118 (54.13)
N 100 (45.87)
018
31-40 U 1(0.47)
41-50 U 5 (2.29)
51-60 U 22 (10.09)
61-70 U 33 (15.15)
71-80 U 72 (33.04)
81-90 U 75 (34.40)
91-100 ¥ 10 (4.58)
dveingi
< 40 Alansu 8 (3.67)
41-50 Alansu 32 (14.68)
51-60 Alansu 67 (30.73)
61-70 Alansu 51 (23.40)
71-80 Alansu 34 (15.60)
81-90 Alansu 22 (10.09)
91-100 Alansu 3(1.37)
> 100 Alansu 1(0.46)
ansnisinm
Onle/anenss 181 (83.03)
URTNoY 18 (8.25)
asfnsUnAseEILTiasRY 15 (6.88)
UAARENLIUAIUSNNT 3 (1.38)
F152[ULDY 1(0.46)
eGFR (mL/min/1.73m?)
227 1 eGFR > 90 (Unf) 40 (18.35)
2027 2 eGFR 60-89 77 (35.32)

5889 3 eGFR 30-59

94 (43.12)
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sveefl 4 eGFR 15-29

sveefl 5 eGFR < 15
15AT

ANUAULATINg

UM

luduluidonas
nTIlARe

Atrial fibrillation

Embolism in brain

Embolism in other (DVT, PE)

4 (1.83)
3(1.38)

144 (66.51)
71 (32.56)
123 (53.66)

147 (67.43)
65 (29.82)
6 (2.75)

WAEaN 208 ASs ($ovaz 90.04) WeRa1sanvun-
grlimunzaunuIndnnsddderlusuiadisivly
10 ada (Govay 4.33) uazddlolurunngaiuly 13
ada (Sevay 5.63) uanwimsd 4

A mSudndrunuiuIzaveInsalden
Frunsudeiusazeiin wuininsddldenluvuie
suiulUlueusazaiin §ai apixaban 5 ASs dabi-
gatran 2 A%1 way edoxaban 3 A%q finsddlden
TurwafigaAululu apixaban 10 A1 edoxaban 2
ﬂ%ﬁﬂ Wag rivaroxaban 1 ﬂ%’jx‘i LLamﬁﬂgﬂﬁ 1

= o g v
A1519% 4 Anunzaulunisaalyen
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DOACs

31NNSAARINeINTT iU sEasAanenluy-
drgvanun wudtaefunndddioramnyan
208 A% Ano Nsldfivdsrasdarnnslden 7 ads
($ovaz 3.03) fhefwmdaddolumnadilsivang-
au 23 ada iAnonnslaifisdsasdannen 1 ads (Soe-
A% 0.43) UARIRaNI19 5

nansAnwInUoIMslifisUszasdlugaed
#$usnga DOACs Turunafimanzaudwau 7 ass

Apixaban Dabigatran Edoxaban Rivaroxaban

AIULRUITEHU

3734

(a%) G D) G (aSs (3evaz))
YUINYWRUTHL 53 112 35 8 208 (90.04)
(appropriate dose)
g ALlY (underdosing) 5 2 3 - 10 (4.33)
negaiuly (overdosing) 10 - 2 1 13 (5.63)




Wndanssuaaiin UNANUIY

AM5UsEEUANLMINEALRIN TaS T AU Tudaveddan

U7 31 atuft 1 wa. - we. 2568

(%ovaz 3.03) Inenuiilnnzidensen 6 afe (Fon
ponlusEUUMLALeMNS 5 A%e sdeniiuwy 1 ad)
wagiuam 1 ey uazditaeiildsuengu DOACs Tu
yualilsnzay wunmzdonsen 1 A1 wanads
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Pldwangautunmsdsldoluvunaiivanzay wui
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Uszaadsnnningheildiuelusuamangan 1.29
w1 (OR = 1.29, 95%Cl: 0.15 — 10.97)
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150iNA
ndeyafiugiugiaeiddovsldenngy
DOACs wuiniinsldentunie atrial fibrillation 1110
fian ongdnilvigjoglutie 81-90 U uazwulsnndn-
mladings luiiuludongs waslsaumudulse
s Geaenndesiumsnyidevarsatiuluefni
Hwan™ " dllueylian eGFR agluyas 30-59 mL/
min/1.73m’ (nglaunwiedlusvezdl 3) Sedslaid
Jevulunsldeingy DOACS™ @vgnissnwiaIu-
T duaviidniienss lesniidesinluaninis
$nw1du 9 Ataedesinereilunisinuies

H _

EDOXABAN RIVAROXABAN

appropriate dose

underdosing

JUN 1 dndruanumunzanveinsdslieingu DOACs usiavviln

M13199 5 MsiineMsliiiaussasAveseiilasuengu DOACs

Appropriate dose

A9 Bovay)

Inappropriate dose

Ass (3ovaz)

Taliinannsluialsyaen

Wno1nsluliauseasA

201 (87.01)
7(3.03)

22(9.52)
1(0.43)
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ANSLA kY

1 Gastro-intestinal irritation

2 Upper gastro-intestinal
bleeding

3 Bleeding disorder

4 Ecchymosis on right arm

5  Upper gastro-intestinal

bleeding
6  Gastritis
7 Scurvy

8  Swollen feet

Waeu apixaban tu warfarin Iagld enoxaparin \u bridging
therapy W3aufulsy warfarin 1893 niagATINeYe4 apixaban
vafiudusseziaan 12 4ilus uazide INR =2 3mem enoxaparin

wWaeu apixaban tu warfarin Iagld enoxaparin 1u bridging
therapy W3auiuisy warfarin ndsa1nilagavineves apixaban
vafudusseziaan 12 4ilus uazide INR =2 3amea enoxaparin

wWaeu apixaban 1Ju dabigatran lnei5u dabigatran %1931nile
v . < 1Y)
gAvNgYeY apixaban Wusyezia 12 Falug

\aeu dabigatran 1l warfarin lnai3u warfarin 3 Juneungn
dabigatran wazfnauAl INR wé’qmﬂuq@ dabigatran ag1etleoy
2 Ju wisliiA INR Wunaanniseengndves warfarin iy

\Wasu dabigatran Hu apixaban lag5u apixaban #193103le
gavineved dabigatran Wuszezian 12 Falus

Wasu dabigatran Hu apixaban lag5u apixaban #193103le
gavineved dabigatran Wuszeziian 12 Falus

\Wasy edoxaban 18 warfarin Tnganuuine1an 30 mg audu
w19 15 me wEoufuiSy warfarin wazfinaiua INR agnsiios
Fnviay 1 A%t uavinzdendeunaniuuseynu edoxaban e
INR >2 ?]?mqﬂ edoxaban

\Wasu edoxaban U warfarin Taganuwine1ain 30 me Wurun
15 me wWiaufuBy warfarin uaz@inaua INR aghstoadunivay 1
as uaziwdendounaniulseniu edoxaban e INR >2 Tmgn

edoxaban

ASANYIRLANINTUIDIANUMUNZFUYDINTT

dee C uazaz ANunsly rivaroxaban aniian

flfondu DOACs lameiosuingiiu Lioe-
21nA1 eGFR dmudfgrenisidonidilazusuauin
gndw DOACs wonanifitheanlvdunguiiag
uileFunsitede Toudld waglésu warfarin un-
rou annsAn MmUY dabigatran snitan se4-
A9U1AB apixaban, edoxaban Wag rivaroxaban »1a-

819U FUANA19INNSANYIVEY Pongsathabor-

3998917AD apixaban, edoxaban Wag dabigatran
pua1nu’
maaﬂmsﬁu%’a;gawm‘]’mauﬂ%y’qsuaqmiﬂmﬁu
msddldeimmn 231 afa Wefinnsanniuuuanng
ns¥nueaEeIngl DOACs Tiunnduazindunsld
fauadusanfu wuiilensnsdddoluyunnd
winzaNunnInsdsteilduanzaludnsdi
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Abstract

Background: To increase efficiency and reduce drug-related problems in patients taking war-
farin, Saraburi Hospital collaborated with a community hospital to establish an anticoagulant clinic
in 2016.

Objective: To evaluate the establishment of an anticoagulant clinic at community hospitals.

Method: This study was a retrospective descriptive study combined with a one-group pre-
test-posttest design. The Warfarin Registry Network program was used to collect retrospective data
from 2016 to 2022 to compare the mean percentage of time in therapeutic range (TTR) before and
after referral, the frequency of international normalized ratio (INR) monitoring, and the occurrence
of hemorrhagic disorders related to warfarin.

Result: The study included 95 referred patients: 44 males (46.3%) and 51 females (53.7%),
with an average age of 67.2 years. The indications for warfarin use were: non-valvular atrial fibrilla-
tion (AF) in 68 cases (71.6%), valvular AF in 11 cases (11.6%), post-valvular surgery in 8 cases (8.4%),
deep vein thrombosis in 6 cases (6.3%), and ischemic stroke in 2 cases (2.1%). The average TIR
before referral was 45.1%, which increased to 51.9% after referral (p-value <0.002). The frequency
of INR monitoring between 2017 and 2022 was 0.45 times per month at community hospitals, 0.33
times per month at Saraburi Hospital, and 0.39 times per month at Phraphutthabat Hospital. The
incidence of hemorrhagic disorders due to warfarin in 2016 was 5.63%, but after the establishment
of the clinic in 2022, it decreased to 0.93% (p-value <0.001).

Conclusion: The establishment of an anticoagulant clinic at a community hospital signifi-
cantly improved the average TIR at all participating hospitals. Although the frequency of INR
monitoring at community hospitals remained less than once per month, it was still higher than at
Saraburi Hospital. Additionally, the incidence of hemorrhagic disorders related to warfarin signifi-

cantly decreased.

Keywords: warfarin; TTR; INR
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Abstract

Background: Maharaj Nakhon Si Thammarat Hospital has implemented guidelines for the
selection of empiric antibiotics in common infections.

Objective: To study the patterns and compliance of antibiotic prescriptions compared to the
guidelines for empiric antibiotic therapy in patients with pneumonia.

Methods: A retrospective study of 1,120 medical records of patients with pneumonia from
July 1, 2022, to June 30, 2023. Patients were categorized into community-acquired pneumonia and
hospital-acquired pneumonia. Descriptive statistics were used to analyze the frequency and test
the association between guideline compliance and patient outcomes (improvement, death, or
others) using Pearson chi square analysis.

Results: Most patients with pneumonia were aged greater than 60 years (70.09%). One comor-
bidity was present in 39.46% of patients, with hypertension being the most common (49.02%). For
community-acquired pneumonia, ceftriaxone and ceftriaxone + azithromycin were prescribed in
34.88% and 25.31% of cases, respectively. Mortality and discharge with approval rates were 39.40%
and 46.50%, respectively. For hospital-acquired pneumonia, piperacillin/tazobactam was the most
frequently prescribed antibiotic (55.41%). Mortality and discharge with approval rates were 52.03%
and 29.73%, respectively. The identified pathogens differed from the guideline recommendations.

Compliance with empiric antibiotic therapy compared to the guidelines showed that 61.11%
of patients with community-acquired pneumonia and 56.75% of patients with hospital-acquired

pneumonia received antibiotics according to the guidelines. The association between guideline
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compliance and patient outcomes was not statistically significant for both community-acquired

pneumonia (p-value = 0.128) and hospital-acquired pneumonia (p-value = 0.067).

Conclusion: The guidelines for antibiotic selection should be updated to reflect the local

epidemiology of pathogens.

Keywords: compliance; pneumonia; antibiotic prescribing guidelines
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Abstract

Background: Medication errors and adverse drug events are indicators of the effectiveness
of the drug safety system. In 2018, a reporting system was developed by standardizing risk codes
nationwide (National Reporting and Learning System: NRLS). The analysis of medlication errors and
adverse drug events reveals both the frequency and severity of issues, which helps improve the
drug safety system.

Objective: To analyze quantitative data on medication errors and adverse drug events in
order to compare preventable adverse drug events based on the Schumock and Thornton criteria
and those that could be prevented by the system.

Method: A descriptive study was conducted by analyzing data on medication errors and
adverse drug events from the hospital’s risk reporting program during the period from October 2018
to September 2023, using percentage statistics.

Results: A total of 58,688 risk reports were identified, comprising 57,828 medication errors
(98.53%) and 860 adverse drug events (1.47%). Most medication errors occurred in the pre-admin-
istration stage, with severity levels distributed as follows; level B: 55,008 events (93.73%), level
C-D: 3,587 events (6.11%), and level E-H: 93 events (0.16%). No fatal events (level |) were reported.
Regarding adverse drug events, five preventable cases, which could not be detected by the system,
had significant impacts on patients, particularly resulting in repeated drug allergies across hospitals.

Conclusion: Most medication errors could be prevented by the system before reaching the
patients. However, repeated drug allergies across hospitals still occur, indicating the need for further

development of the system.

Keywords: medication errors; adverse drug events; preventable medication errors; non-preventable

medication errors
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Abstract

Background: Currently, hospitals are allocated limited budgets for the procurement of drugs
and medical supplies. Time-series forecasting has become a technique used to predict future medi-
cation needs. The data obtained from forecasting can be used to effectively support decision-making
in the procurement and inventory management of drugs and medical supplies.

Objectives: To compare time-series forecasting techniques for the demand of highest-cost
essential medicines at the Central Chest Institute of Thailand and to propose a forecast for the
upcoming year.

Methods: This retrospective descriptive study used secondary data from the Central Chest
Institute to select the highest-cost essential medicines through ABC-VEN analysis. The selected medi-
cines were examined to identify patterns and determine the appropriate time-series forecasting
techniques. Subsequently, the time-series forecasting techniques were compared using the mean
absolute percentage error (MAPE) as the evaluation metric.

Results: The ABC-VEN analysis identified Jardiance® 10 mg as the hishest-cost essential medi-
cine in the previous fiscal year. Among the four selected time series forecasting methods; moving
average, weighted moving average, single exponential smoothing, and simple linear regression, the

moving average method with a 6-period setting achieved the lowest MAPE of 19.38. This method
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was determined to be the most suitable for forecasting the demand for this medication. The fore-

cast for the following year estimates a demand of 14,435 units, equivalent to approximately 19.46

million baht.

Conclusions: The 6-period moving average method is the most suitable for forecasting the

demand for highest-cost essential medicines, such as Jardiance® 10 mg. This approach provides a

reliable basis for rational planning and budgeting for drug procurement.

Keywords: inventory management; time-series forecasting; high-cost medicines
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Abstract

Background: Chao Phraya Abhaibhubejhr Hospital has been assigned to implement a com-
prehensive medical cannabis policy, covering cultivation, production, and medical applications
since its initiation in 2019. Currently, the hospital is responsible for producing six pharmaceutical
products containing cannabis and hemp for use in hospitals under the Ministry of Public Health,
particularly a cannabidiol (CBD) cream for patients with psoriasis and inflammatory skin conditions.

Objective: To investigate the effect of hemp flower particle size on extraction yield and on
the concentrations of cannabidiol (CBD) and cannabidiolic acid (CBDA) by using supercritical carbon
dioxide extraction.

Methods: Hemp flowers were ground into three particle sizes: coarse (0.84-1.00 mm), medium
(0.25-0.84 mm), and fine (<0.25 mm). The extraction was performed at a pressure of 32 MPa, a
temperature of 60°C, and a carbon dioxide flow rate of 2.5-3 L/min for 120 minutes. The obtained
extract was then subjected to decarboxylation at 120°C for 120 minutes before being analyzed for
extraction yield and CBD and CBDA concentrations.

Results: The fine particles yielded the highest extraction percentage, averaging 15.74%, fol-
lowed by the medium-sized particles (12.94%) and the coarse particles (11.71%). These findings
were consistent with the total CBD content analysis, where the fine particles exhibited the highest
total CBD content (7.46%), which was statistically significant compared to the medium-sized (6.05%)
and coarse (5.70%) particles. No significant difference was observed between the medium and
coarse particles regarding total CBD content.

Conclusion: Smaller hemp particle sizes result in higher extraction yields and total CBD con-
tent compared to larger particles. This finding suggests that reducing the particle size to less than
0.25 mm during the raw material preparation process could improve CBD extraction efficiency,

thereby increasing the availability of active compounds for pharmaceutical production.

Keywords: cannabidiol (CBD); hemp; supercritical carbon dioxide extraction; particle size
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