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Background : Medication errors can cause delayed hospital days, increased health costs,

and mortality for patients. According to the Korea Patient Safety reporting & learning system

(KOPS) in Korea in 2019, 3,798 of 11,953 patient safety reports were related to medication error

which are 31.8% of the total reports.

Methods : Team compromising of physicians, nurses, pharmacists, etc, used the Fish Bone

Diagram to identify the root cause. The pay-off matrix was used to rank prioritizing strategy

with less effort with greater improvement effect. The program was restructured into a lower

risk program and the new program was analyzed and reviewed by the team.

Results : The Computerized Provider Order Entry (CPOE) was modified, so physicians can en-
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ter more precise order entry, and the Pharmacy Drug Master (PDM) was modified to decrease
preventable error. To prevent mistakes from occurring for verbal chemotherapy nurse orders,
a new computer entry system was created. The ward number was placed uniformly on the same
parts of inpatient drug labels, and made more recognizable. More information was printed on
the repackaged drugs for pharmacists and nurses to use. The purpose of the study was to de-
crease the number of the reported medication error adverse effect by 10%. At the end of the
study, 17 medication error adverse effect reports were recorded, which is a 19% decrease from
21 reports in the first investigation. The Medication Error Criticality Index decreased from

10,034 points to 5,812 points showing a 42.1% decrease.

Conclusion : A greater reduction of percentage was shown in some processes, but some pro-
cess did not show any changes. RPNs tied to human resources showed less reduction, compared
to other processes. The common denominator among physicians, pharmacists, and nurses is
inaccurate communication. Systemic regular training should be required for physicians, phar-
macists, and nurses to minimize preventable medication error and develop accurate communi-

cation skill.

[Key words] Prevention of medication error, Medication error, Prescription error, Dispensing
error, FMEA

Medication errore= ALY ol A HE kAL t}.® 201949 $xperA B w8k A| A8 (KOrea Pa-
o 24|, kT AFe] Fol 5 A9 oA dojib= tient Safety reporting & learning system,
2Folw medication error A A] Exlo A= KOPS)oll Ao SARIPAAL Harx 11,9537
Ql117171o] AR T} S A ZH| AL ZeE ®ak % % 3,79874°] medication error® HEHFE o]
oft e}l A1A1 9] FA Q1 Aot AP e 271X] o]0 A9l 31.8%5 Ak on, BilE medica-
2 4= ol V2 FHT B AA = A AlEstE L & tion error FolA= AW {F7F 7P WAL Foi
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olaf LT R] ore o= 9l A4 WrAslaL o] g3t dication error & #I8lAFI-2 20184 thH] 70.3
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AARaLE A& E AL Qo 2 20199 medication error & AW 77} 43.2%
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o:

| FMEA team organization

| Review and graph process

|

| Brainstorm of potential failure mode J

| Score RPN values

|

| Identify the basic causes of the failure J

| Redesign the process towards low risk J

| Rescore RPN values |

Fig. 1 The flow sheet of this study

Table 1 Definition of the score of the contents item

Pro- Potential

e
cess failremode  Soverty (S)

Occurrence (O)P

Detection (D)¢! RPN Cl

Mode 1 1(lowest)~10(highest) 1(lowest)~10(highest) 1(highest)~10(lowest) SxOxD

Step 1

SRPN?

Mode 2 1(lowest)~10(highest) 1(lowest)~10(highest) 1(highest)~10(lowest) SxOxD

a) Severity: severity or an effect resulting from failure mode, score 1 means no effect and score 10 means death
b) Occurrence: possibility of a failure mode or an effect, score 1 means 1/10,000 possibility and rare occurrence and score 9 means 1/20 pos-

sibility and almost certain occurrence

c) Detection: ratio of detection or recognition, score 1 means 10/10 possibility and almost always detected immediately, and score 9 means 0/10

possibility with no potential of detection at any point
d) Cl of step 1(SRPN) = RPN of mode 1 + RPN of mode 2
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T AF1) o] 242k
oh, AP S| A2 g A 9
A7Vs/8& He 72 med-
ication error TEAHE YUIE ALY (Risk
Priority Number, RPN)Z 3}%3, medica-
tion error X483 XY= (Critical Index, CI)
£ 7 22N AAE RPN 319 o 2 8t tH(Ta-
ble 1).8),10)
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Fig. 3 Cause analysis of medication errors in chemotherapy
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Table 2 Criticality index of medication error in various procedure

Cl
Process Rank Procedure Reduction
Before After o
ratio(%)
1 Electronic prescribing 402 174 56.7
Prescribing 2 Chemotherapy prescribing 388 148 61.9
(physicians) 3 Chemotherapy regimen 312 168 46.2
4 Medical prescribing regimen 210 162 22.9
1 Chemotherapy (sterile) preparation 770 462 40.0
2 Outpatient and emergency care dispensation 700 304 56.6
Di .
1spens1n.g 3  ATC preparation 680 440 35.3
(pharmacists)
4 Powder form preparation 425 345 18.8
5  Others 1,927 1,347 30.1
1 Injection and oral administration 845 507 40.0
2 Injection and oral preparation 760 288 62.1
Administra- 3 Infusion time control 635 285 55.1
tion (nursing) Injection site skin reaction and
4 . o 504 216 57.1
extravasation monitoring
5  Others 1,476 966 34.6
Sum 10,034 5,812 421
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&2 HAsl (46.4%) 25 12k 2AF thH] 30% o A4 o] &
o Eo M= PR FokS 915 7] EAR o2 A FE A5 o AgE = B oA Ak
OJoFE Fo] Hatel Y& d7]o AU T O] OJoFE AWAE(22.9%), FAF ZA| T ] AHA|
& F7Yoto] A ok A ATE AT, & Z27(18.8%)5 A Qe YA A ZixE &
oF R A|2of T TP AL AFRSE ufd 23] A A3FAtH(Table 2).
Pol7| & g on | AT 7EEALe] QAFAl R S o Medication error 14R3 8= A9 2
FoF A AE(H T, AWFAL, mpefie)E 57 = AF Ao A ok el AWH(88.9%),
shict. 02 A=/8% AW(80.0%), & &F AW
S| epll S PR A el Fo OJoF (80.0%) =& RPNo| Z4xs8tqlar, ofAF 24| 744
F & FUohe dYAolANt AEstq o, £% o A= B2 A ARTAH66.T%), THE EAfo 7] &
Z249] A7} solghatol| A HAYE ¢ i 2t R(66.7%), A &7 T5 F+H(64.0%) L&
O] B4 AT AN =2 AL EE YERd = 9l RPNo| Zrastglon Is AL Fo iy ol A= et
o]A], oAl HEo] YUste] HS 25t AL B2 T (88.9%), A H 2A|oF A g
= HE ks S0 ehil o] A8 tfitS gfist ¢l 2t H(64.0%), AL ok oF F4H|(64.0%) <
it S & RPNo| faskglct, 22yt df dEsoi=
71 9] FoFepl o] ZRAAdE 2ol 7] 918l Fofuhdol RPNO| Zago] BH9l 30.0%ET ¥ 44
Al Fol-87FO THS A SHAE BEEAHRE A et otk (Table 3).
shlal, S Foreplof Zk2he] 7R Q14 g
T2 22O £ T s EEste dRag k)
O] ATt FAlofl gt EE0] E 4 Y= 5L
o, Frgolelel tgt medication errorg oWyt FAPAARL 5 medication errort FoFo] I
7] flsto] G epdllof e d Fgolql RS & = oA WAsHE e /= SAPA =] A
= oofEeple] HYEEE sto] sl A LFE oAshA] ZotH Az A e 2 s
o] Fole A SApelE & 5 =R Sk, ook T o] AW Sh= QAL AW-E ghelskal 246k
A BN eFE Eol7] S8l fFAFelE/FA OFAL, AHZ g1t FofkS itk (toA B
mok oJokZ M2 o MESII SAslglon o 4%t 93 gkl 9tk Medication error
AP A ofAF 18-S FUR A FAl) AR & IARE s TR o] AA| Z2AIAE oA}
AE A Aol v == At ofAbel S-S AFst AT | OFAF 2A| Y, TFEAF Rl O 2 U
Bl o] SAE9E AT, AT A U =
Lol 71 W&-& gt o] /AT EY A1 FA2Q1 A} A o] ofokE AR et
A3 medication error  {aAICR BiHE Ab AR, ebAL A AR, ook XA
Ase 22k 2APIZEQ 20204 69 195E 2020 AR ZA| Y o FAFAHFETAR) 24, <l 8
| 109 319714 177 BarE|o] 12F Z2ARZ|7R] SaA BEE T, ATC 24|, AHA| 24|, 7taA}
20209 19 145 20208 5¢ 319714 BalE FolTg o] ghxpRo] FofEH| pARYEHE X
217151}t 19.0% #rasto] B3R5 G55 A, g5 9 AR 2] dAof Ysf 8 &
Medication error X&{% AHE T2 12 A& Zelste] 22 WS A st HALFS Al
ZAPll A 10,0348 01 o 7| g5 A3 & A A Ystglon AaE HA5H9
S 92} Ao A 5 81202 12} A diH] 421 FAPFES] SRR RO § & W FAE
D7} AaE ol BxE DA QA Ay 1 AR A] AL AR A o] HHAYgE ol 2
3 AHE(50.3%), FAF A 145 A LF7F b A=Y, Y QFEES] Mida-
HWE(35.6%), tSAF B IHAGE AWE zolam®¥} Cortisolu® ¥ Vit K1®9] 8 Fo7
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Table 3 RPN of medication error in variously possible failure mode

RPN
Procedure Possible failure mode Reduction
Before After ratio(%)
Prescribing (physicians)
Insufficient patient evaluation 120 72 40.0
Chemotherapy regimen Unconfirmed test result 120 72 40.0
Incorrect timing/omission 72 24 66.7
Insufficient patient evaluation 90 90 0.0
Medical prescribing regimen
Unconfirmed test result 120 72 40.0
Incorrect schedule 72 24 66.7
Wrong medication 24 8 66.7
Incorrect dose or quantity 90 18 80.0
Wrong route of administration 8 8 0.0
Chemotherapy prescribing Incorrect frequency 15 15 0.0
Wrong unit 24 8 66.7
Drug omission 75 27 64.0
Wrong remark 45 15 66.7
Wrong start 35 25 28.6
Wrong medication 90 54 40.0
Incorrect dose or quantity 90 18 80.0
Wr.ong route of administration 9% 18 80.0
Electronic prescribing or incorrect frequency
Wrong unit 54 6 88.9
Drug omission 15 15 0.0
Wrong remark 63 63 0.0
Dispensing(pharmacists)
Order entry Missed order entry 45 45 0.0
Order verification Missed order/error verification 280 200 28.6
Wrong medication filled 280 120 57.1
ATC preparation Machine malfunction 200 120 40.0
Machine and prescription discrepancy 200 200 0.0
Preparation other than ATC Wrong medication, dosage, amount 280 200 28.6

dispensed
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RPN
Procedure Possible failure mode Reduction
Before After S
ratio(%)
Wrong medication prepared 200 120 40.0
Impurities 90 90 0.0
Powder form preparation
Wrong amount 90 90 0.0
Unequal distribution 45 45 0.0
Unconfirmed preparation start 75 45 40.0
Wrong medication prepared 200 120 40.0
i W dicati d
Chemotherapy (sterile) rong 1.119 ication, ' osage, 950 150 40.0
preparation reconstituted, admixed
Contamination or coring 120 72 40.0
Unable to finish promised preparation time 125 75 40.0
Preparation verification Failed to verify prescription error 200 120 40.0
Ord ification bef
raer Yerl.lca ton betore Failed to verify prescription error 72 24 66.7
pulverization
Ord ification bef
. r er'verl red 1on' elore Failed to verify prescription error 200 120 40.0
injection preparation
Verifications after Preparation Unchecked impurities 120 120 40.0
Medicati ificati th
edieation vertheation F) ?r Failed to check for wrong preparation 280 200 28.6
than ATC prepared medication
Chemotherapy preparation Failed to check for wrong volume and color 120 120 40.0
verification Failure to check for wrong solution 120 72 40.0
Fail t ist tient dicati
ai u.re o register patients medication 150 54 64.0
for pick up
Outpatient and
.u pa 1en~ and emergency care Wrong patient 120 40 66.7
dispensation
Incomplete dispensation 150 90 40.0
Patient request unmet 280 120 o7.1
Inpatient dispensation Incomplete dispensation 210 126 40.0
Administration (nursing)
Incomplete order verification 126 o4 57.1
Order verification Order verification delay 63 45 28.6
Missed order verification 126 90 28.6
Drug card Drug card error 75 45 40.0
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RPN
Procedure Possible failure mode Reduction
Before After S
ratio(%)
Drug card omission 27 27 0.0
Inpatient medicati W dication di dt
r.1pa 191? medication - rong medication dispensed to 105 75 98 6
dispensing inpatient ward
E d t t w dication di dt
.mergeTlcy epartmen rong medication dispensed to 105 75 98 6
dispensing emergency department
o . . Incomplete confirmation of dispensed
Medication confirmation o 75 45 40.0
medication
Failure to separate medication
Separate storage appropriately according to patient and 45 27 40.0
medication
Nursing label omission 63 45 28.6
Nursing label
Communication error 126 90 28.6
Failure to reverify physician order
LT o TevErLy pRYSer 150 54 64.0
and medication
Injection and oral preparation Different medication prepared 200 72 64.0
Wrong dosage preparation 200 72 64.0
Inaccurate preparation 210 90 o7.1
Patient confirmation unmet 280 168 40.0
Injection and oral Unconfirmed 5rights 280 168 40.0
administration Unexplained administration 75 45 40.0
Omission or repeated administration 210 126 40.0
Fluid labeling Fluid label error 27 27 0.0
Unconfirmed dispensed fluids 90 54 40.0
Medication verification
Delayed verification 27 27 0.0
Fluid preparation per patient Different fluid prepared from the label 126 o4 o7.1
Fluid pump maintenance Daily management unperformed 27 27 0.0
Unchecked injection site 168 72 57.1
Injection site skin reaction and .
) o Unchecked for extravasation 168 72 57.1
extravasation monitoring
Unchecked for possibilities of phlebitis 168 72 57.1
Wrong adjustment 280 120 57.1
Infusion time control
Wrong rate 75 45 40.0
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o:

RPN
Procedure Possible failure mode Reduction
Before After ratio(%)
Unconfirmed rate 280 120 o7.1
Two people verification Unconfirmed medication 72 72 0.0
Separate storage Wrong storage 27 27 0.0
Patient evaluation Patient current status unchecked 90 o4 40.0
Administration Adverse reaction unmonitored 54 6 88.9
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