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Abstract

This research study aimed to test efficacy of chemotherapy dose-calculating tool (Chemotherapy
calculate dose program via preprinted order) that resulted in reducing medication error and time to calculate
dose of chemotherapy. The sample consisted of patient aged 15 years and over who get intravenous infusion
of chemotherapy treatment at Panyanathaphikkhu Chonprathan Medical Center. The data before using
Chemotherapy dose-calculating program was collected among 280 chemotherapy prescriptions. Comparing
with the data after using chemotherapy dose-calculating program among 280 chemotherapy prescriptions.
This study was to collect the data of Medication errors, Time to calculate dose of chemotherapy by physicians
and Time to verify dose of chemotherapy by pharmacists. The result showed data of medication error before
using the program was 5 times calculated as a rate equal to 17.85 per 1,000 chemotherapy prescriptions.
Comparing with the data of medication error after using program, the medication error was 0 time calculated
as a rate equal to 0 per 1,000 chemotherapy prescriptions. Chemotherapy dose-calculating program was
significantly associated with 100% reduction in rate of medication error. The average times to calculate dose
of chemotherapy by oncologists before using Chemotherapy dose-calculating program and after using the
program were 1.34 and 0.26 minutes per one chemotherapy prescription, respectively. Chemotherapy dose-
calculating program was significantly associated with 80% reduction in average time. And the average times to
verify dose of chemotherapy by pharmacists before using Chemotherapy dose-calculating program and after
using the program were 0.05 and 0.09 minutes per one chemotherapy prescription, respectively. Chemotherapy
dose-calculating program was significantly associated with 82% reduction in average times. This research study
showed chemotherapy calculate dose program via preprinted order was associated with reduction of medication
error and time to calculate dose of chemotherapy. This program had benefits to patients and physicians.
The limitation of program was the database cannot be online, however it can be an opportunity to develop the

program in the future.

Keywords: Calculate Dose of Chemotherapy; Chemotherapy Dose-Calculating Program; Medication Error;

Preprinted Order
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Fig. 1 Dosage Calculator. The parameters in the dosage claculator are auto-populated, but each parameter can
be manually overwritten for each drug. The calculator provides a mechanism to adjust doses (3) and to provide an ad-
justment reason (7) using either standard text or a free text box.

N 1 Chemotherapy calculate dose program WY Martin UaSATAE

#1: Martin et al. (2015) [13]
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Herceptin/Paclitaxel 6 2.14 6 2.14
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Carboplatin/Etoposide 4 1.43 4 1.43
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10 | Article 253642



11381INRIINBIRBATUASUNIILIal a1 Tnereaasuazinalulad U9 16 a1fuf 31 unau-Iu1uwu 2567

A1319% 3 (6ia)

ﬁa%‘lﬂﬂiuﬂi&l ATIHINA ﬂﬁ\‘i‘lmﬂﬁuﬂi& ATIHWIALN

ANBWLVDIAIDENI gUANLNLA (n = 280 AF3) @ALUA (n =280 A39)
1IN Souay N Soaas
& a
LANEAUN 4 4 1.43 1 0.36
WANSAUN 5 0 0 3 1.07

4. \NFBNIANIRHOLAIRY

Lﬂé’%ﬂi@‘muaauﬁwﬁaﬂuﬁ 1 202 72.14 229 81.79
mé’mm@muaauﬁ’]éﬁﬂuﬁ 2 78 27.86 51 18.21

C v = 6 d' A a A C v <1
UEL%U?TW@@W%I?ﬂNmSm UWANEABN 2 LLae 3 Ad g@uiLLWWUﬂL“ﬁU']TWQJ] TWUSEI
A & o v A

fa EﬂEJELL‘IN‘V]UEL“ITEJ'J“H’]QJ@']uIiﬂLaE]@]

& P a
*UNNLAUN 1 ad a']ilqiLLW'ﬂ

a & a
WIT, LWNNLAUN 4 LR 5

duanuamaAiaunIsInLIaaTnafaanuaaaindawnsnlunsdsnafinsanasls
lsunsuaeasadeiingimagniaiaaaiiusasas 100 uazluduszaziaa wunzezaMIMWITIWALN
WwaBTauNnd uazzuzaMIwMWIan lunIusaUdAlaisrasndanInasltlUunINAAAADEN
Inpdaynisiaaadusonas 80 uay 82 aUAIAL ﬁaga@ﬁmﬁaﬁ 4

LLa:Lﬁaﬁwmig}ﬂTagmwznmmiﬁﬂmmmm@mmﬁwawwwﬂmuﬂammmun Ao
unwnatgInTInlinuziss ogInTInlinifen uazuziausiag ﬂ%fﬁmuﬂawqanawhamﬁa Usznaveiy
uwndaudi 1 ununatgInyiuliaiiea Usznaudan uwndaudl 4 uaz 5 wazuEununTIUINT Usznauds
wwndaudl 2 uaz 3 thedianziiunndudazununifaldlusunsudrwimaniasnadindaszaziaa
miﬁwmmmm@mazﬁmmLmn@mﬁw%a'lsj@Tuiagamswﬁ' 4 WUTUWNENUHRNTTZEZIANIRIWI T

YUNLAARIDEINREFATY

-=i d = @ A
MN1I9N 4 LLa@\‘lﬂ’]iLﬂiﬂ‘ULﬂ&lumaﬁaﬂ’s’lwﬂmmﬂaauﬂ’w il

. . . Jonaz
aya naw “ad P-value 4
nanas
ﬁagamwﬂmmﬂﬁaumamlumiéfammﬁ 5(17.85) * 0 (0) 0.000 100
11a (39 (5a7))
STILIAINTEIWI VWAL URRIVBIUNNE 1.34 0.26 0.000 80
(w17)
- Lmunmqsmmiiﬂmﬁu 1.08 0.13 0.000 88
- LLNunanqsnSiuiiﬂLﬁaﬂ 4.24 2.08 0.031 51
- WHWNNZITIUINT 4.25 1.45 0.000 66
TLUZIANNN TR WITIUIA LT LA TNIRREL 0.5 0.09 0.000 82

'
o

M EILARLVAILNFTNT (W1T)

a A a & ) A A A a & N T L ey A
*AMUARIALARAWN NN T LT UIZAU B Aa UANUAKIGLARALINAUL LL@IVLNH_]%G%@W']U@'IE]E?J"JEI LWadN

anuamaiafawlllifisgthe (15] 9 5 wamant

11 | Article 253642



11381INRIINBIRBATUASUNIILIal a1 Tnereaasuazinalulad U9 16 a1fuf 31 unau-Iu1uwu 2567

a‘,gﬂuaza?lﬂ‘nﬂna

Ao v ° X a & A 2n @ A & & A L

myltouszamldsunsudsnswenluaisifaduiasnnmadiss dnmsdadudyninnary
WAITN96H wazAnlamaNaIITaNAW Ia 39duwAan s neluladasaunand llunIvinan wazwa
& ° @ @ 'Y & A o o @ 'Y A o & &
TuaaumMInulirinaibanndn Waldininsauniugasivlulaiis uaziesessumsdaidugudanuidu
a v A o a Sf A a s o 1 a o = oq: ::4’ Y o a a
Waduafitnga Ssfuwrfanamnuananudszirgnuidslasmsdnmaisdlevinindiondoy

A A o o @ 4 o A . o { o P2

U3 ANTANV 2 UTHNTUA I I a 81 TN T A I B LU LW SN U FI 8 LU U R IWR IR N WA WD 1

. { o o & { °
ﬁ]?ﬂNﬂﬂ?iﬁﬂH’]W‘U’ﬂ I‘].]iLLﬂiNﬁ“/l’]ﬂ’]iW(i&l%’]“lluﬁ']N'ﬁﬂﬂ@]ﬂ’]'mﬂﬂ?(ﬂLﬂﬁau‘ﬂ']\‘if;l'] WHLLIRINIIATRINYUNA

'
o & o

HUARIVAILWNEG TZOLLIAINNITEIUI DU mhmsmuaauﬁﬁm UANE LR aamé"’ﬁmvl@i”a tadivednamn

@
(2

n9adia uszillaRasandudagunin woddaldifadsslooiaah

v a a a a

AwdsEaNsNIN uazdseansna

mMenadn st ldsunsudwmimswasiaitiigaannwanisdnsiwuinldsunsuauisaaalans
gananuaaatawnsenlumssisnaiintaanadsosas 100 2ULIAMIFIWIUIWIALUARLUBIUNNE
ANRITEUAT 80 LAZIZHLIANMIAN I WMIAL LUNINIBFALIRILNNSLARLVBILARTINT ANAITOBAT 82
GoENAhLEAYNIIRDE

= A ea o x> X v a a a ' ¢ . o a, A

paldsunsufdidnlanamdnainaliifadszining que wazqmuiszlominidacagihe Wasan

) 4 A a X @ 4 5 o A e @ a Y

sunsntasnuanuaaaiafaunianafiadnle ldieadusmalumssnsfdasltanuazidoaudugluns
o A = o Qs 4 a o L dl a 4
dAwinwae Ssfeaduwizladmagiiesanneuadirdadusanudsgs winifiannuamaiafounieen
a J 1 1 a a Q Qs ' Y v ¥ Qa ' v a v
aduanadinadalszaninmlunsinm uazanudsaansdadield wananiidsnalfiiaanugndas
ATUDIH LA m:ammaamm%wﬁﬂaﬁﬁaumﬂﬁ”m #1110 (Pre-medication before Chemotherapy)
auUIzNaual881aIBaL 8% 81390 iauﬁ’amﬂaaﬁ‘umnﬁﬂma:nﬁ%Lﬁu (Hypersensitivity Reactions)

Qs v tﬂl Qs 4 v { a t!/ @ o Qs ldl v v Qs 1 Qs
wazenauthudadasiunnzadunldaniouiifadusamsWninmenniu inunzauiuudazgasnmsinm
UNIBATITIIUNIUIAITEN Sreunslien msﬁﬂﬁlﬁ’mawml,ﬂﬁﬁ'm”@"l@i”asi’mgn@’faamnmﬁ@ﬁw Preprinted
order ludalusunsuafnga wasfivslomidagltniunnddass wazindrnigniuseudrdaunndludiu
§IWANVFZAIN AAANNIDINNMIRIIBIWasIedTTaasndsinm i nmesanga I
Janudugon BnNITIRINNINAATUABUNITUJURIUNMANAURUNIINIEY 4 TUaU aainie 2 Tunan

4 o o UX] Aa LY A X

Wasassuiwindthonfunlduininniuluaman

¥ v >

AANNNAY Uaaany

dldsunsaninmanam ldiimmesauanugnedessnganisinslasiinmiamaseuanugnded

a

50 A39A8 1 gmmﬁnm Aawiiaanun b tawaserinlirinnTatula lensanutasany LAEANDNABIVDY

9
2

@ < AN va o o o Y Aad \ A o v a A
“Uaﬂa ﬁduvlﬂwﬂﬂiﬂiuﬂEGW@MuﬂLWai%ul@lgﬂl,l,‘]_llm@mﬁ@l LL@zﬁ@TadI‘ﬁ’Jqﬂa’]%‘n’]l%Lﬂﬂﬂ’J’]&]ﬂa']@]Lﬂaau‘ﬂ’mﬂ’]
ﬁ]’]ﬂﬂ’]ia‘:‘] EI’]N']%@]EIMW’J L(ﬂai‘ (CPOE) LﬁuﬂﬁiLaNmaH

Ao o \ 'Y & da %
a‘Ylﬁ]’lL‘]Jquﬂ’liﬂ’lu’Jm‘llu’m&l’]vl,&lﬂi‘un’su L‘]J‘LL‘Y]L?F;I‘]J?E]EI
[y Y Y
ﬂ'l%ﬂ')'l“ﬂia“slﬁ

AN va a e & o 9 Ox @ a o a
vazitldiimiasldsunnuuaeniaeainunndriinmiasainsgihoaudu uazinlinuet
= @ ° Ao o da & d o o
aufadatu lasldsunsudwnwesuafiindannauwau idulisunsuiwauwanldunsandans
F2UUFUTaYA Microsoft Access TaraatilugWamdiuauiad sanaliiifaridunsnuiaauauasdaniny
daan1svasunnd uazindonyldadienrudiu SnnuninzaunuuIunves guinsunnddygriuning

FRUIENI WAIANIRDATUATUNII LIAI WAzt oI TS UM EUANULANEIINUNIANEINRIBIINLAINN

12 | Article 253642



11381INRIINBIRBATUASUNIILIal a1 Tnereaasuazinalulad U9 16 a1fuf 31 unau-Iu1uwu 2567

o A & & a & a a a5 & = a9 o
BLANAINAINIINN 5 YlduIiJ‘JLLﬂi&Jmﬂm‘JﬁﬂHﬁﬂmumLﬂuﬂmﬁﬂﬁ“ﬂa\ﬂidwmumuu 9 LLNZL?J%I?J‘SLLT]?NV]EL"H

wwznolulssnenunanrinmsdnsiae T lanewnslwleny

P = = ' ° Ao o a =2 a
M1IN 5 LUSEJ‘LIL“nEI‘].Iﬂ’J’]NLL@]ﬂ(ﬂ’]\‘ma\iIﬂiLLﬂiNﬂ’m’JM"ﬂuﬁﬂmLﬂMUWU@ﬂUﬂ’]SﬂﬂH’]‘ﬂN’mu’l

anuamelisunan Tilsunsuwas Martin Tilsunsnvas sw1s59 09 Tilsunsan

[
@ =<

uazAme (2015) AZANA LAZDATINIE {AVLNAWI
11199 (2560)
9

Tosunsuflgluniswamn A" Hypertext Markup A Hypertext Microsoft Access

Language (HTML) wae Preprocessor(PHP,

Java Script Hypertext Markup
Language(HTML) LLaz Java
Script

ANNFINTD INNTLEEN e Taileivzy e
§ATNNTINK
FUIUIUNIAEN DA LUNG aaluia aaluia aaLuia
mIdsuawaen {51 Taileirzy it
Pre-Medication aifi i g
uaassnnautwlumg aifi Taileirzy §
Tasriwnzaawldonion
aaLua
MINUN Preprinted Order Tai'leivzy AU L6 WA b

v o Qs o A o 1:?

22INAINITNIV T

di v o a o ar il 6 [ d'n 6 1 v d' a J v o

asaas lUsunsudm e sai Ui ukuune sy luFIoNANNWE1IRINNNMWUY da9vinns
Wona8aua9a281U5unIa Microsoft Access 39 b3zaziianduaisuinlumsdnsnisdonllsunIuaine
TAnsAnvEnITaNTIandaI81 818 b IANE ﬂaﬂiﬁ'umil,ﬁuﬁagaagﬂwﬁ'saamumirﬁn’lmwis:um
10938 lhalalawn (Covid-19) dsnalimanudayaduliatinsish

VDLAWDUNE

A o X o aey o o A o o ' o = o an

Tdsunsunnaw U ngIdTesng Ae gmmagamvmmmsnwwmLﬂJuLmuaauvl,aﬂﬂ LaTNIAIUTNG

quTﬂ'Jyﬁ"[@i”’%’umﬁﬂma%“\‘lLLiﬂsl,ud'JmTaHa PR %agﬂ”ﬂm rdaIinTaIlszIacmauwassd iz NI TaN o

iagaﬁﬂﬂmmumié'ﬂ%mm aslsanenuate adulanaluniswamisdaly

13 | Article 253642



11381INRIINBIRBATUASUNIILIal a1 Tnereaasuazinalulad U9 16 a1fuf 31 unau-Iu1uwu 2567

LONAIID19D9

[1] Wongkarnpat. (2015). NCDs is health crisis and global crisis, the disease from behavior ourselves.
Retrieved July 11, 2018, from http://www.wongkarnpat.com/viewpat.php?id=1608

[2] Hfocus. (2017). The 5 do’s and don'’t far from cancer. Retrieved July 11, 2018, from
https://www.hfocus.org/content/2017/12/15058

[3] National Cancer linstitute. (2021). Types of cancer treatment. Retrieved May 31, 2021, from
https://www.cancer.gov/about-cancer/treatment/types

[4] National Cancer linstitute of Thailand. (2021). Cancer treatment according to international practiced in
Thailand. Retrieved May 31, 2021, from https://www.nci.go.th/th/Knowledge/treat.html

[5] Faculty of Medicine Ramathibodi Hospital. (2018). Cancer treatment guidelines. Retrieved May 31, 2021,
from https://med.mahidol.ac.th/cancer_center/th/nurse/guid

[6] Siriraj Piyamaharajkarun Hospital. (2021). Deep konwledge about how to treat breast cancer. Retrieved
May 31, 2021, from https://www.siphhospital.com/th/news/article/share/breast-cancer-treatment

[7] Cleveland Clinic. (2024). Chemotherapy. Retrieved from https://my.clevelandclinic.org/health/treatments/
24323-chemotherapy-drugs

[8] Mayo Clinic. (2024). Chemotherapy. Retrieved from https://www.mayoclinic.org/tests-procedures/
chemotherapy/about/pac-20385033

[9] American Cancer Society. (2018). How is chemotherapy used to treat cancer?. Retrieved Jul 12, 2018,
from https://www.cancer.org/cancer/managing-cancer/treatment-types/chemotherapy/how-is-
chemotherapy-used-to-treat-cancer.html

[10] Hamza, N. A., Sallam, S. A., and EI-Nimr, N. A. (2013). Rates and types of prescribing errors and
related interventions in oncology. International Journal of Current Microbiology and Applied
Sciences, 2(12), 435-445. Retrieved July 12, 2018, from https://www.ijcmas.com/vol-2-12/
Nouran%20Ameen%20Hamza,%20et%20al.pdf

[11] Tran, M. (2000). The impact of introducing pre-printed chemotherapy medication charts to a day
chemotherapy unit. Journal of Oncology Pharmacy Practice, 6(2), 64-69. Retrieved July 11, 2018,
https://doi.org/10.1177/107815520000600206

[12] Meisenberg, B. R., Wright, R. R., and Brady-Copertino, C. J. (2014). Reduction in chemotherapy order
errors with computerized physician order entry. Journal of Oncology Practice, 10(1). e5-€9.
https://doi.org/10.1200/JOP.2013.000903

[13] Martin, D. B., Kaemingk, D., Frieze, D., Hendrie, P., and Payne, T. H. (2015). Safe implementation of
computerized provider order entry for adult oncology. Applied Clinical Informatics, 6(4), 638-649.
Retrieved July 12, 2018, from https://www.ncbi.nim.nih.gov/pmc/articles/PMC4704034/pdf/ACI-06-
0638.pdf

[14] Tungkhasamit, T., and Bamrung, I. (2017). Cumputerized physician ordering entry system for
chemotherapy at Udon Thani Cancer Hospital. Journal of the Thai Medical Informatics Association, 2,

65-71. https://drive.google.com/file/d/1wgE649VSNuTCOR7-4x00ug-4kFJ2aUNN/view?pli=1

14 | Article 253642



11381INRIINBIRBATUASUNIILIal a1 Tnereaasuazinalulad U9 16 a1fuf 31 unau-Iu1uwu 2567

[15] Ratanadatsakul, J., and Ratanadatsakul, P. (2017). Medication error can help the drug system. Retrieved
May 31, 2021, from https://ccpe.pharmacycouncil.org/showfile.php?file=303%3B

[16] Sarngosone, N. (2018). CPE: Chemotherapy dosing in special populations: Amputees and obese patients.
Retrieved July 11, 2018, from http://ccpe.pharmacycouncil.org/showfile.php?file=402

[17] Sookprasert, A. (2011). A step by practical guide before giving chemotherapy. Retrieved July 11, 2018,
from https://www.scribd.com/document/433366973/Step-by-Step-Guide-Before-Ct-2010-Version

[18] Ettinger, D. S., Berger, M. j., Aston, J., Barbour, S., Bergsbaken, J., Bierman, P. J., Brandt, D., Dolan, D.
E., Ellis, G., Kim, E. J., Kirkegaard, S., Kloth, D. D., Lagman, R., Lim, D., Loprinzi, C., Ma, C. X,
Maurer, V., Michaud, L. B., Nabell, L. M., Noonan, K., Roeland, E., Rugo, H. S., Schwartzberg, L.
S., Scullion, B., Timoney, J., Todaro, B., and Urba, S. G. (2017). Antiemesis Version 2.2017.
Retrieved June 6, 2021, from https://oncolife.com.ua/doc/nccn/Antiemesis.pdf

[19] Mancini, R., and Modlin, J. (2011). Chemotherapy administration sequence: A review of the literature
and creation of a sequencing chart. Journal of Hematology Oncology Pharmacy, 1(1), 17-25.
Retrieved June 6, 2021, from https://jhoponline.com/jhop-issue-archive/2011-issues/march-vol-1-no-

1/13240-top-13240

15 | Article 253642



