Research Article W THJPH
|

[ONolel

Development of the High Alert Drug Management System in the
Hospital for Tropical Diseases

Srivilai Saenglertsilpachai’, Patama Tapchaisri

! Private Ward 1, Hospital for Tropical Diseases, Faculty of Tropical Medicine, Mahidol University, THAILAND
2Pharmacy Unit, Hospital for Tropical Diseases, Faculty of Tropical Medicine, Mahidol University, THAILAND
Correspondence: Patama Tapchaisri, Pharmacy Unit, Hospital for Tropical Diseases, Faculty of Tropical
Medicine, Mahidol University, Bangkok 10400, THAILAND. E-mail: patama.tap@mahidol.ac.th

Received: January 15 2023; Revised: May 1 2023; Accepted: May 18 2023

Extended Abstract

In a hospital, both pharmacists and nurses are mainly responsible for medications as prescribed

by the physicians to the patients. Their skills and knowledge on medication administrations are
crucial and needed to ensure that the patients will receive the appropriate, correct and safe
medications. However, medication errors, although may rarely occur, may lead to inappropriate
and undesirable consequences. The medication errors, which are preventable, are one of the
important patient safety problems. The errors can happen at every stage of the medications
including prescription, transcription, preparation, dispensing, administrating and/or monitoring
of the patients. Many factors are involved in the medication errors. For examples, a weak
medication system, the poor work conditions such as heavy workload of the personnel and the
human factors such as fatigue or lack of medication knowledge. While any inappropriate
medications can potentially cause harm to the patients, the errors involving the administrations
of a group of selected drugs, so called the high-alert drugs (HAD), are frequently associated with
the risks and the serious injuries of the patients. Even a minimal HAD mismanagement may
cause the patient to have the serious adverse drug reactions. Additionally, HAD are most often
prescribed to inpatients who are already predisposed to the severe illnesses. Therefore, the
hospital policy and guidelines for health personnel in the administrations of HAD to the patients

needed to be clear and precise.

The Hospital for Tropical Diseases, Faculty of Tropical Medicine, is a 250-bed hospital with
specialty in tropical and general medicine. Medication errors occurred in the hospital were rare

but had the increasing tendency. Objectives of this study: 1) review on HAD and incidences of
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medical errors in the hospital; 2) develop the management system for drug monitoring and
prevention of the medication errors; and 3) compare the incidences of the medical errors before
and after the management system development. Methods: This research is a retrospective study
involving collection of HAD usage data from the Hospital Information System installed in a
personal computer and medication incidence reports from the cloud system of the hospital
between October 1, 2018-September 30, 2020, before development of the drug management
system and between October 1, 2020-September 30, 2022, after the development of the drug
management system. The medication errors reported between the two periods were then
compared. Results: There were 13 HAD items and 3 medication errors with one severe case of
the patient reported during the first period. The drug management system involving HAD usage
manual, HAD monitoring record form after drug administration and methods for accessing the
HAD administration information were developed and implemented during the second period. It
was found that 2 medical errors occurred but no severe case of the patient after the drug
management system implementation. Conclusion: the HAD management system developed
enables the medication administrators an easier and faster access to the HAD information than
the previous system. The standard guidelines for HAD administration and monitoring system
developed increase the patient safety and would reduce the incidence of medication errors in the

future.
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gNTAUIABNEY (high alert drug) KUNET eRTAWIFBINON99:ARUASIEAUYUdBIToIRANSTS
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nasdnuigounailneifuveyanislsenvodyUosIns:uu Hospital Information System na:
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NS dgdwa: wuomswiuuns:uumsTsennidinouideagurinlnyusiiserauisnvitivveyasn
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g7R0ADWIABIEY (high alert drug) KUBTy 91RTADWIFBIRD99:IARSURSENULUdBITD
inansTsawana IuWeadnues fereritnydosiinonisiuwals=agAnenfsunsdda’ Msusims
gnaulisunoss:0ns:duna:Tsns:usunisiunisivuiuniu soufivids:uunisits:3aRIANAIN
NMsUSHISEINDIU IwsnINIiNRAUAATIAIAADUNEN 919alwalnyUouinne N sTuwWIUs:auAn
sunsvfiuvuIFeEInln soufivonvaswans:nunedaidodvadlsuweuna na:n1sauldedsuls:urnulu
msguasnuwdosnlugnduln nsusmsdnmseninouidsgaiduuloutenoulasnfonugii
The Joint Commission on Accreditation of Healthcare Organizations (JCAHO) guiduruoseuiu
Susesnrunwlsswenunaluds:inAansgeiusnudus:e:10an91 60 U soufivaniduwsmuniasusay
AruMwIsawenunaveuUs:inAlne (asw.) TntAouarAny nasiduntisluuinsgiuna:ns:uounissusad
anuwenuna? Avd insadunaununtnwusbelsiweunalnSWnLUNS:UUUSKISENTAUIFEY
4Nao AWNSNARdNSINTSInAUAAIAIAZDUNWEIIA 18U [SIWEIUNANAZS KAINISWAILAWUDY
snsINSINAAIUANAINABUNNNANATInED 0.34 ASINO 1,000 SUuDU NIALAWU 0.35-0.43 ASJ
m0 1,000 Suusu a:Tulssweuraus:919andAIKIKTT* WUoHAINISWIIUNS:UUNSTHENRTAIW
iFe9ay AifeovednunistnAousiuveyasiinoideiauauisnannounatAindeulunistnenni
ADWIAEIZN9NIAL 0.5-0.06 ASIMS 1,000 Suusu InEe 0.02 ASINO 1,000 Suusu 1Junu

IsawgunaisAansivasou Idulsswauravunmidnvunn 250 IR 10aThUSNsyUoslu 106
IRgua:aounindedisouiosedsuinudde TRouBuosiyiawr:TunisnsovqiasnunlsAvAseu 18U
Isawensstnn1 IsAunaise Isalvidonoan 1Junu sounun1snsaesnuyUoseesnssunoly i
SMSINNSASOVIRIInAUSesa: 49.12 1a: 40.62 TuuoudyuUs:unru 2562 Ila: 2563 JS1841UNISWU
AwAaRIRGeauTunisTneniinouIFsay 91uou 3 ASs Andu 0.08 ASING 1,000 SuudU IUFIUDU
AUAANAIAZOUNSIBINUSITUEIN IRAIRUNUSTUUDNY:TaNSIWUTU Tinnn1suBainnwans:nutiy
fowUos Fndumaddasunisinivenniwng aznsqianiwiuvu naainishn root cause analysis (RCA)
\Wodlnsn:ra:nunoutiudeduRiduaninavesnouiawann 1IJunu 9INIKANISAIAINAND WIdsFIln
WAJUNS:UUNSUSKSENRTA9UIAsIE Insiuuls:IRuTryURURIUaUIsSnIVITiavoyagRinow
idgvgana:unluslninevu InsnisnuntidunisifiuveyagoundinouNIsWaIUNS:UUUSHISETAT
ADWIFSIIBISULNUNTBANIN 1 AU 2563 Ila:HAINISWAILNS:UUENIRUVaYaTiy 30 AUEM8U 2565
SnnUs:auAveIn1sadunsiliAe 1) nunaudnuIveyasRiAcUIEBIaRTIUlsIWsUTa 2) IFoWsun
s:uUN1SUSHsEAAcUIFBIaNTHTNsvBaveyanistsenfinoIFssalnena:soniSouniu 3)
IWSsuifiguaUAnisninouAaInindeu9NNsisen nounazainsiss=uuRwmUU
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voyanslseninoWIAegIgounaIvauyUos9Ins:uu HIS vaulsuwenuna s:nowsui 1 nataw
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s:3uARRIUEINISHATHENINLUE Ns:usunIsiuvedIndsnsiunisdnia:91een SURNAINIWL
INEoAUINTAIFSIZIINIWNEIA:WEUNA ANWIQUANISUAIUAATIAINADUIINNISUSHASETAT
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AUOBNNUAIVOYasTgIFiou
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1. Wuunatenislsnhiinouideay

2. WismuIuuoURnARmUnaINTstseniinouIdeday

3. WJU1 QR code IdAIVayag1egugauuaIng’

4. isuunUsuusadne high alert drug Adoginu
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5. KIKavgNAINUJTYHIEIUNSIBNISAVIARATA

s=uuInuRAWsUVUTIALIaueINIWNG wenunaliazunainshingavadluAfuzouNsSUNISETND
ADWIABIEN §10NIAU I:8IAWRAR IWONSI9FOUAIUNNADY NBUILBIWSVaYaIialiNISUSKSEN
AunanoliluanWIReonu WURTAUaunsnvale nfiaveyalneenisoni§o viunemsthlUURUR na:
aunsniuUSuTsIngsy

Tumeunaun1sUSUWMUN IdewsunasuAndunsisonninoiuidea nazasAdulseuii
KUDBVUINABNSSW INFsNS:9nelnalinisnsovdeulngiNdsns 2 AU la=diusuNARERNINGS
HAD wsounuulngsieazidengstiniue dmsuivouuuraifedyUosiniurewUos IGowsnunalasu
g1 9:Ms9vdeUgNa=ANTUNISNoUdoUNNTUnaUlREWEUNa 2 AU a=IvouUNeveyagNiAUIFSY
ausinlug ARoIREIYUY Kaendu wenuradufinensyUosTuluuduiinnnmswenuna (nurse’s
note) la:19dIwngIowunowEaUuna aglsfinau UryraRwuAeweiuradaludiuon1gngaiau
dmsunisusmsenne=neulangnisiths:ailunisusniseniiinouidssaaluyUosnnsie ia=Jrymn
nstUAIUIARNMSUURNANAISARMIUATC IWS1TUNSIUINERTAUIASIZUINASTARDIARATUAT
dAry néoonsinosits:ava:Isu Mlkvannisuuiiniidary Fviinasids:auintiousunnoll
Buove-rilniNavetiawatAlunIsuSHsVU
TunounasINNIsUSUWAIUN IoweulasuAmainisTsenninouIZeda na:asAdalseunn
AUDENIUINGBNSSU INFsns9:9nenmuAdnwng Insiinisnsovdeulnoindsns 2 AU azaduousn
Ana@ninas HAD wsaunuluuduinfinmukainisiseriwmunlnuvu (aininesdau) idoweua
Tnsuen 9:nso9doULNIAzAIGUNTISNoUdeUNNTURBUTREWEUNA 2 AU IazvoudreZau High alert
drug AdUs:9nnroyUosuieifiounislsenninouIdudgy AkaIFsdyUos warunaRaIuuouRnAn
nuKaINIsTsen (aAninasdau) aduulu medication administration record (MAR) Qﬁﬁﬁ:ﬁadﬁﬂmu
on1sinauits:Aua:0ufinveyaadll nanveyannesnisuuiiniwuiauTnufinadluluuduiin
NNISWEIUa (nurse’s note) Tan nsasUonnisnieluiostiug AusKasiaznsiguwneiiowu
AWEAUNAMUARAMUATOMUENSTAULY MNWUQUANISIUAIUIASY THS18IUATUS-UUSIENU
AOUIFEN (Diagram 1)
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High alert drug prescribed by physician

Drug prescription is acknowledged by nurse, a copy sent to the Pharmacy Unit

Before system development

After system development

- High alert drug is prescribed and verified by
two pharmacists

- Delivery of the drug labeled with high alert
sign on the ampule(s) in red zip-locked
plastic bag together with individual HAD
signs to be hung over the patient’s bed to

the patient’s ward

- High alert drug is prescribed and verified by
two pharmacists

- Delivery of the drug labeled with high alert
sign on the ampule(s) in red zip-locked
plastic bag together with drug monitoring
form to be placed on medical administration

record (MAR) at the first drug dose

.

A 4

- Drug is inspected and double checked
against the prescription and administration
for the patient by two nurses

- Individual HAD signs are hung over the
patient’s bed by nurse

- Patient’s symptoms are recorded in the
nurse note by nurse

- Abnormal symptoms if found are reported
to physician

- Incidence found is reported according to

the incident reporting protocol

- Drug is inspected and double checked for
drug prescription and administration for the
patient by two nurses

- New HAD sign is hung over the patient’s bed
by nurse

- Patient’s symptoms and monitoring
parameters are recorded in drug monitoring
form on MAR. Additional data are recorded in
the nurse note

- Abnormal symptoms according to the
individual data on drug monitoring form (on

MAR) are reported to physician

A 4

Patient’s symptoms are evaluated by physician

Diagram 1 High alert drug management protocols before and after the drug management system

development
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wan1sd9e

21NNsAnyIVayasninouIFsIalulsuweula wuomeRinouidsadlulsawenuia
1D8A1ANSIVASOUDAVAURA 13 S18N1S A 1) Adrenaline injection 2) Dopamine injection 3)
Dobutamine injection 4) Norepinephrine injection 5) Amiodarone injection 6) 50% Magnesium
Sulfate injection 7) Potassium chloride (KCI) injection 8) Digoxin injection 9) Pethidine injection
10) Morphine injection 11) Regular insulin injection (|0W'1:msiﬁmm\maomﬁom) 12) Calcium
gluconate injection 13) Midazolam injection

59Ul 1 (NOUNISUSUWAILTY) S=HOWAUR 1 maAU 2561 — 30 AUNBU 2563 TN1sdulseni
AOWIFBYEY 1,977 ASJ 91 2 duAuisNNTn1sdulsuINRanAe norepinephrine injection (sova: 28.52)
soJavu1no 50% magnesium sulfate injection (§eua: 16.54) (Table 1) Wuqﬁﬁnﬂsm'ﬂmu
patAInAou 3 ASY 9nN1sTH morphine TudnsISOREA 2 ASY (AOWSUIISISAU C° Aolwans:nufiy
wUosnndaluidusunsienowUoe) 1a: n1st morphine BAVUAA 1 ASI (ADWUSUNSISAU E° Ao [
wans:nurirnsudunesdinisqiasnundouinsmsiwuiiulneyUosdonmsiSudougons1oinavu)
Inoiisuuau 34,128 Suusu FuNsSIARAIMUAATAIAZEUNNEUNTAU 0.08 ASIND 1000 SuLu

WaIAIAIUNS:UUMSUSKseRtAcUIEBIauTrTNsVBaveyanisTsonlno WA TR
IelazsonISounvu el

1.a00n15lse10AWIFVGY AUS:NOUADEIENISUSKISUNINAZAD VUIAE d1sazanglia:
38NMsWaVY ARRaARMUIA:S:B:10aRRoAnMUKAnENWUos 01n1shAoss:34 10unu Tnels
1Juniiolunisusmsenmunanous:9rlalunnroyuos

2. IUUUANAAAWHEINISIEeT (AANINOSE13aL) AoIUUUURNFRRMIUKAINSTBEINA:BTR
InenuuluwseuAueninUIFIEd IWolnweuraRnaduulu medication administration record
(MAR) 100in1sUSK1se1 Banuudufne:ddaunlnainu Gveyasnhduns:3ulia:ivaledne Gn1ss:uan
dnAryAnotannunainistnenyUos dtinnastnen (u IV, IV push, IM 1Junu) 1azen1sTuwy
Us:aupnonaiiavuinadsieduiwng Inswsnunawusmserdufinvayaniusesosniuvonlunnazsu
nazavuulneweiuna 2 AURUSKHISEIATUAIVeIIUUTURN (Figure 1) KANTVoyanINISARAIY
WUIRUBU Anodduiin ThUuRnaslunuuUuURNNINISWEIUYa (nurse’s note) 15U N1sasUaINTS
meluloshusisen

3. 91 QR code naavvayagtosveavuaans lnsteinalulagansauinaAvalsiweuna
Tnasu QR code uunaNeBsiAUUY BuledinunoslnsAwnlefiov:ndaniveyagNiAIUIZLIZIR
a:stn9Ns:uudUNsIdnvedlsiweuranyddulndnrilo souRIveulls AMRREIARMTY S:oz19a1N
nOVARAUKAIINNSTEEN 01n1sNAoSINS:33 vesunlAUIFsIgIsTAUUS (Figure 2)
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MRA 092
MSD 0412
4 v a LY | Name. |
15aNENIANYAAATIUATON UHINEABNHAG |
HN.Z .. AN.|
MEDICATION ADMINISTRATION RECORD | % i)
. ge. ... Ward
Tundamslienda , 31590 One Day , Continuous i
sz iauien ........ e s
Sui hwnly
it/ Foon 7 vnauazSEilY nan i ‘ i i Him, i i e
nm na | a1 am nan na o
1 B R R MR R L I
Ko G B |
bk @ones 1 my £a0mh | 2 T
b Mt b )
[HAD] Morphine (10mg/ml) injection Al [ Ve
- Ja BP,RR,HR baseline naunishimuas M | SACRRE -
sl IV Push wdodaviusfuas 15 ut i |
nsel IV Infusion nssdaviuiuazyn 1055 T
p5at IM ndadaruiuas 30 uni
— Route:IM, IV push IV infusion, SC
—‘r“N'I““w“'Ildil W“aﬁﬂ‘]sﬂ'l‘\ﬂﬁufh
[ (8P<90/60), HR<60 afo/wivi, namsmala
| (RR<12), ndnniiadu | [ <
*hdanu RR,BP,HR sedation score 1 /
| Note: i Noe EH =i
i ~
2 I £ &
A
S
7
/ e
o
o
”
el
08.00-16.00 1. S
Confirm by 16.00-24.00 U,
(Nurse's signature) 24,00-08.00 U E
Uimlyalasamiznssunts ME 32U MRA Fuih 1 figuon 2557 Wi/

Figure 1 New medication administration record (MAR) with the attached drug monitoring form

(orange strip)
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High alert drug warning sign

- dnsin 86, HR wdodmalusiuas 10 il AR COF I 0 5T WSS | <A SR e 15 oA
—m.xlnwmwm whsdS uml 21Ty - Route:
midula uamstad, Wolawy  Route: IV push, IV infusion — ] o
", mnmeﬁ wurmehlaviufindonss adwidaseuus the | dush,
vi2a eduldanidou 1oammgn lw\na&mra\ line wfia Conc.»2 mgiml
=snshibinay Ca* B i G
THAD] Digorin (Lanaxin®) Tnjection [HAD] Dobutamine Dopamine Injection
- i HR gulsia 0 < 6009, pulse - i B HR wasSaiaY 16900~ < K24 BE. HR HSASALITUAS 147~

aefiat ] " w
wnnd] Boaw smaqwm hwl (ndy mmtady, mulwr.:n, Vnian, damne, A, mian, e
4 6 )i rmmba  hypolkalenia

| whnh =AubfaaTiBRHR B G Criac amek”

e Lever i - A et HR, RR, et

~ o
oy s’ AOCT gz i o el e 7 545 oo Route: I, ¥ push, Vinfusion -
Taiavi), POCT glucase q2-4 (ol BS AuiT) | - sMg™ in 15-2.5 moidL bl r il o e 8
-ﬂumuwmin wwarnrtadu wdaaan o

sl Faushing =andinAaRT RRBEFR sedation score
mﬂmmng Bood glucose pmt i B Mg ine ot
THIET Maasiiee Sogmeion [HAD] Norephinephrine injeciton L
- dosrw 800 2 sufls Target | « 3 o
asd 1Y Pussth 15wt )V Sy 3 i | DA 15 sl [ ndoda
1 e hacas 30w
Route:l, [ psh IV PR SC irfusion el g s | Route: IM, TV push —musivmdida v
“AWUHNIR YU SETAEU, R anlwmm H:Mm Extrevasation | AT, nanmauts, numﬁaiu iin
ety adilady *Iwiva Central ling 16ia Cenc. >4 mea/mi R
THAD] Potasshum Chioride Trjection ;
s tlnf 3555 mEQL £y
BRHRK BGIe ame

High alert drug label with the QR code

@ Tsawmmanvﬁmﬂm’ﬂmu wnTInenaBHng

g AT 103, 02-306-9165
02-03-2022 08:20

vierthumide 08

o A

[HAD]INJ.MORPHINE SULFATE 10 MG/ML. [10AMF]
(1:1) 1 mUhr

panldiy Dew Nss
penudnfudt 262 16 24 nr Frausds

Figure2 The new high alert drug warning sign and the label with QR code which can be
scanned for drug information

4. reaaudontseolnnys:=ya high alert drug (HAD) 8WMSUINOUUURDIREIYUSY INUVOJIAL
Buinstvoyasnazaoriinwulynidienie Unelugnaey lazveyaazidoainull Al AMunaIved
JreAusudsdlnu Giuonnisiths=audnsusnnstinia-dlonunnreyuas rtkluwudyridnerme/
J’]UTLiQﬂﬁEN (Figure 2)
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5. FAHIGONAINUEVIAT MUY TRYENIANVUIRET dopamine AGIUSIWEIUIAINIAUVUIA
50 mg/5 ml (14.27 uan/ieuwa) IWUVUITuvuIm 250 mg/10 mi (16.05 UAn/ilLWa) MlrUs:rdAIvaN
anmls9e Iazanms=vedweunalunisdninsousnlinguos

B9UA 2 (MBuNISUSUWIRILIY) S=rOWAUR 1 maAu 2563 — 30 AUNBU 2565 TN1sdulsenil
ADWIFBIEY 1,929 ASJ 91 3 duAuIsNNTN1sAulsINNARAS norepinephrine injection (soua: 39.81)
soJaJl1Ae morphine injection and midazolam injection $uiUSuatunisisINIAU (Sova: 11.87)
(Table 1) wugUANIsnIA2IUAaTIAIAASU 2 ASY 91NN1STHEEAVUIA (A9IUSUNISIS=AU C a: D
MIEAU) NVU aIKARINANTISUSKHASE norepinephrine @A 1009910 81 norepinephrine (4 mg/4 mi)
VIA9IMUNE9INUSENeNRdveoginu 1alndvde91ndnusennivdinunaains:udosnon
norepinephrine bitartrate 8 mg/4ml (4 mg as norepinephrine) ﬁﬁTﬁQUﬁUﬁd’lUl\?’ﬂod'}m 1 nlouwail
USunruen 8 mg Iidenwngdd norepinephrine 4 mg tinyUos wURUAMUTIse W eIASIrtrila
wUoslnsuUsunnuguoenfwned avwalnyUosnaulasun1sAnAIUINTS HIN1eHaIWUNEITU
1Juduns1enoyUos 1azAduAaIAIAZoUBINAASIAEoVIRANTISUSKISEN morphine BAWaTRA
Itoy9NIWNE&) morphine vunn 3 mg ThiNUos weuraauf 1 Tawauen morphine TulsSuAdnen
WoinSsulrAuyUosTuvunn 10 mg/10 mi iaweunaauh 2 iIJuwenunalku Tulansoedeuvunei
Iwngduiuvunngniulssundnsanou TausiisenlniuyUosTUAskua 10 mi (10 mg) MlkyUoslnsu
gifuvun InitiosnyUovoys:nonnislsinessounielelulnsusunsneanerfunalodainns
nANISKIYlR

Tusounan 1 manAu 2563 — 30 AUYILU 2565 G3uUusu 31,065 Suusu Fudn1siNAAIIY
AANAIAEEUNWEMINAU 0.06 ASIN 1000 Suusu MY Itod9INaURNISVaIAIUAAIAINEBUNEN
AunanaisrusutesunFlulnlinms3insn=rveyaiollSuuifiouniuani
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Table 1 Number of high alert drug prescribed during October 1, 2018- September 30, 2020 and
October 1, 2020- September 30, 2022 (before and after high alert drug system management

development)

Oct 1, 2018 — Sep 30, 2020 Oct 1, 2020 - Sep 30, 2022

Drug name Number of Number of Level of Number of Number of Level of

orders (%) errors (%) error® orders (%) errors (%) error’

1. Adrenaline 129 (6.50) 0(0) - 113 (5.80) 0(0) -
2. Dopamine 48 (2.40) 0(0) - 43 (2.20) 0(0) -
3. Dobutamine 10 (0.50) 0(0) - 3(0.2 0(0) -
4. Norepinephrine 564 (28.50) 0(0) - 768 (39.80) 1 (50) C
5. Amiodarone 141 (7.10) 0(0) - 148 (7.70) 0(0) -
6. 50% Magnesium 327 (16.5) 0(0) - 191 (9.90) 0(0) -
sulfate

7. Potassium chloride 216 (10.90) 0(0) - 57 (2.90) 0(0) -
8. Digoxin 3(0.20) 0(0) - 5(0.30) 0(0) -
9. Pethidine 25 (1.30) 0(0) - 10 (0.50) 0(0) -
10. Morphine 208 (10.50) 3(100) C(2),E(1) 229(11.90) 1 (50) D
11. Regular insulin 25 (1.30) 0(0) - 24 (1.20) 0(0) -
12. Calcium gluconate 106 (5.40) 0(0) - 109 (5.70) 0(0) -
13. Midazolam 175 (8.90) 0(0) - 229 (11.90) 0(0) -
Total 1,977 (100) 3 (100) - 1,929 (100) 2 (100) -

Level of error® A = Circumstances or events that have the capacity to cause error, B = An error occurred, but
the medication did not reach the patient, C = An error occurred that reached the patient but did not cause
patient harm, D = An error occurred that resulted in the need for increased patient monitoring but no patient
harm, E = An error occurred that resulted in the need for treatment or intervention and caused temporary
patient harm, F = An error occurred that resulted in initial or prolonged hospitalization and caused temporary
patient harm, G = An error occurred that resulted in permanent patient harm, H = An error occurred that

resulted in a near-death event, | = An error occurred that resulted in patient death

ofNuUsewan1sive
nouAanRRdaunwedulszirunouiFesiumsaiiasnuydosndrary iwsnduannanisunlug
InANSUlUWIUS:auA Bugursnkaniasla 9anveyanolan dnisus:uarunisonfuina:d Alsomen
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INAVU9INAIUAANAIAZDUNNENTAANEITY 42 Wuatunoaansansg® TuansgeIusniisnodiuan
sns1MsiinAoUAaIAInFaunWelugUoslnsunissnunlulsawenunagiiivsosa: 4.8-5.37 a:lu
Ina:dwuonansgoiusnidsieuyUosiFeddniiy 7,000-9,000 S18 9INAUEAWANIAIINNISTBENE

TuUs:inAlng Isawegnunannaziing9:AHUASIENISERTAUIFSIZIINNANAUTUSIAULRVDY
AUs=suvauAnzNssSUNISINdsnssua:n1sudavadlsuwetunadu Tunisirunstnvedsnniindy
1389209:91984fIUINSFIUSIINNSEI191N Institute For Safe Medication Practices (ISMP)' $3dou
Thrye:0Us:untu 20 $19N1s K$09199:0INND1 50 snenasiulsuwauravunalkiny 1su [suweunams
$18 Isaweunaswsdn 1Jumu TuvruzAlsaweruravurmidn su Isawerunarsuasuns 21 s1enns?
[sowenunanAai 22 snenis® dnsulsiweanunalosmansivasaurinhualil 13 s1en1s Sennant
UniIJunauensoBININS199:N08UNSIBENISUISININIAANSTBEIEIAWAIR BuslinvesndIy
Aa1AINAOUIINNISUSKISENRTANMUIFsIgUIna:IssweunalinouAateAZnu 9INNISANUIVY
gsfig " TulsuwsnuraaunsanAsWU 3TAVEIADIUAATAIAAOUINNISUSHISEINDADIZSIEN Ao
nslulausuvuReImUIWNEds nsTsansazanswaueninsin snsimsliennaiaindou dad 4
paneAZInuymALdIewUTunsAnunASItAoNsThenTudnsISoREn na:nsthon@avunn 10UnU

INsANUAINYIVOUUNMSWAIUS:UUNMSUSMSENTAWIASIEY oandnsiNsIinAoL
AANAINAOUNNYY WUNETIHARTWanonaUAaInInAounelnanededs asrniseunislaninasy
fludeduntwanonoiunanindountienlondn 6 Jede Ae 1) JeduninuovednuunaInsnunis
IWNg 15U viaveyaneanuylos AouIktiosarnnisUfURvu 2) Jedsfineovednuwuos su
AowBuseauvedlsafyUsuidu 3) JeduRinuovaunudanonasulunisUUnuiu 1su Adnonasuny
menawlunisufURnuluIBos use Ns=gURKUNKUDY 4) JaduRINeovauAuen U NISAIEOET NS
Anaangn 5) UaduRineovaunun1sUfURIIU 18U S:UUENENREAUENEDU 1a: 6) Jadeningovodriu
S:UUVaYaaNsaUINA 18U s:uuiBiouveiiawann 1Juau' Audu NsvinAcUSHSaveyaniweaaworiidu
U9dunitivRiwunuIdsdnonsinanouAaInindouneln

nstliAnuvesduaany la:arululsiweurasusunkikisluntAnany ™ Indarnuantanasts
gRdnowiEsIaNlunwunyUosTu AZNEAZIAUTSIWEIUNAIDBAEARSIVASOU [¥U NSANOUNRTAIW
IFeugawsounulu drug tips na:lnwenuranuunuuiufnAnniunistsenfdnoidseadunwuyuos
na=in1sasuuinAnmIuAWASIDInesMIURRKUA IaTnnasivoudne HAD Rlantninde nsdinasia
g1VUREAIVINIKADAIEDR GIWUI1AISTHYURTAIMUINUURURAIUILONTUROUNISUSHISUNAT
AWIFIgIIWUTUIWoUaunUdUns1eRoaINAvUNauRvAdWUIs SnnisAnuikt Tulsswsnunauw-
ShussstivesAsSnUNazAru:" AlAWmAUS:uUNSTIUOURURANISUSHNSUNaUIAENasIsoutiuns
TnRows soufiaveyaludsusnisen IaIAdArIUUINAUSIEINISUSHISEINAUIASIZIVEIWEIUNA
KAINISWAIUNS:UUWUINAIUAATIAIAAOURINAINNISTEERTAIUIABIZInAINISWAIUN TS:AU

pousuUIsvanay Inendusunsds:aAu D VUl 9rusuanavan 41 ASuiKnGo 10 ASY Budonnaaunu
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aURAMsnIvaulsIweUNaIsAAnSIVASaUBIRoIUAaTRIAGUTS-AUAIUSUNISIAanay Tudouvey
[suwgnuranna AlaWmuns:uuNMsIANIsAUBRDAMUIFsIaNTunaneUs:IEU soufiunisdnrinalo
9NTADWIFBIEY 1a:n1sSWUNTUARRIUNASTHEN (Monitoring card) 8dwU1dnSINISINAAIIY
paTnInGoUNIENanadinde 0.34 ASIRO 1,000 Juudu YINIALAWU 0.35-0.43 ASIM 1,000 Suuou
gudgennaoInudnsINisiNnalfnisninouAaInindouneInaulinanadveulsuwenuna
10BFNANSIVASOU

ouWlsAin1u N1s39uilioniivednn Inin nsnsovdeunistufinveuyUiumIuoiinsay
gufinAnnauithAnmunnASIKEolu TN1saunso9AMUAUYSIUVOUIBSITEUINEY 10% Vodgon
wUosmalfiou NMsnsavdeudayasNAUIFSIINIArVUaUISNBoBInTvIyrINISIVITiaveya
na:in1stsnaonnnadindolu na:idiosennisswenunailidonsinisasodifissuos GonsiNsiseni
AoWIABYEIULENIISIWEIUNA3UY 919rIKASIaVAIUAANAINEBUNNETMAINISWAIUNARATIWEY
18nUoe 1a:01200ryrns189unAINIAWITUSY SulwuwsuunaluluourAnAs NISWAIUAS:UUNAS
S1BIUADIUAAIAIAZOUTHINEUINTU lla:9ArnIASodlioaudnyryru (trigger tools) IWOB08ANIUAIL
AanAIREaU NMsnuNauliazousulrAUSILONWURURAINEIAUENATAIUIZSIZIIIAN1SASIEEUNIS
UGUARnIuIuONIINISUSHISENVaIWeUa 15U NsUURNIUNuUbURNARMIUKaINISTBe (@aninosa
dl) 09uASUNOU NMSAsa9daUsInewenUa 2 AuNeuTnen WaluNsIENTSEIIa:IfuvayauILVU 9n
Thn1sUs=3udsnislnAougiSovenidinouidsguinwenuiayUfuanussiuesda: 2 Ay o
nunaunousiia:UadnunisiinnouEawainlun1susShisenfinoUIFsdga IenouUasnfunas
Us:zTsuguaninguos uonentinose:inisarsovnouwaweleveURUAIURIREoVeIWUIRUADY
vl wadslninelnisaeunuibesnunuyUiianuesluiduntimsiugiuouRTIARraINISWAIUN
$:UUNNSUSHISENAINA10 WuNURURAIUTAoWWawale nazaunsnislnesdugiuaniau 10uau

asJ

nsAnuASutioveRnianlrIRUNISWAIUNS:UUNMSUSNSERTAWIZSIEY Ingiawn:n1s
Ty UAMUauIsnivaiiaveyana:aousiunisiseniinouidsadladisna:soni§o IJuls:iEun
drAryUs:ifuntivhanuisnsosanlonianisiinaUuanisnuinisiinAouAaInindountenla na:idu
UeduhdrAryRsoslnyUgumiuaunsnusnisenauiiiniuyuoslnesgnmed duiduwalnnisana
SnuUoslunozaniduius:ansnwiia:Us:answagian
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