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Development of Risk Management Examples for Korean Clinical Laboratories
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Background: Risk management is one of the quality management efforts to provide the best medical services, but the concept is still unfamiliar
to clinical laboratories in Korea. Risk management-related checklists have been introduced in the certification of good laboratory practice. In this
study, we have tried to develop risk management examples using various tools, for easy understanding and efficient application of risk manage-

ment in clinical laboratories.

Methods: Reference materials were reviewed to suggest the appropriate scope of risk management for Korean clinical laboratories. Several
tools that are suitable for and easy to use in the clinical laboratory were chosen, based on the tools used as examples in the references. Examples
of risk management have been developed for each risk management category.

Results: The scope of risk management in the clinical laboratory has been expanded to include the operation of the laboratory, not just the testing
processes. Risk management categories were divided into laboratory operations (strategies, finance, and operation) and test processes (preana-
lytic, analytic, and postanalytic). Risk management cases were selected to include various risk management categories. Scenario analysis, failure
mode and effects analysis (FMEA), failure reporting, analysis, and corrective action system (FRACAS), root cause analysis, and fishbone diagram

tools were used.

Conclusions: It is expected that the risk management examples presented in this study will help each laboratory in risk management practice
and preparation for certification, and ultimately improve the overall quality of the laboratory.

Key Words: Risk, Risk management, Clinical laboratory, Laboratory management, Risk-based thinking, Quality improvement
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Table 1. Example 1 of risk management in clinical laboratory

HEl M2t
AR SIS Arsh] fisto]
I AEES HESHCE D ISQua Gui-
delines and Principles for the Development of Health and Social
Care Standards, 5th Edition, 2018 [3]; 2) 357] 83714
Al EA]ZA[S];, 3) IFCC WG LEPS (Working Group, Laboratory
Error and Patient Safety) [6]; 4) CLSI guidelines EP23 Laboratory
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Quality Control Based on Risk Management, 1st Edition [7]
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Abbreviations: TAT, turnaround time; TLA, total laboratory automation.
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Table 2. Example 2 of risk management in clinical laboratory

wa A 29 - T

[== i
= ALtz |22
ZH AR LHQR Mool e AR 24 2 2|
Alst - AEEEHES| o|Z 7|2k LY AR
- 12008, 2|2 5000-55008/L, BAZS S7HE(HED): 5-10%
- 22§ 5= ofI™(2E o]uh)
- QI 074: 500-700H 4} CHSHEA 2E ofIF(10km O[LH, 1 O|LH) 3004 XHEHEH @E 0f1F(200m O[LH, 14 OJLH, R S€)
7= HAAS B7HE 0% 04
2{&iAH - QI 0l ChSHHY AXNK| AFXZ} E% Btxto| 5- 3% erI(TI7 ]
- Q2 BETAL UWXIEZ BAL S AS 2 TI5o= AR HE H|of SHI7])
- RHEHH I JHRISHH SEFHAL St oAk |3))
A - Z|Ato| AR 0|2 SIXIZ QI5H ZAS 2,500, T ST 100, SSZAIL M2l JHRI| FEk2 72| Qi olMEl= AAAS &
7H& 7.5%
- ldto] AL: 0|2 BIXIZ QIS ZAR 500, HET S7HE 7.5%, SESSAIRL MEH JHo| FE0| MZ MAE, oldzlis Az
Bk 2.5%
- Z|ofo| AL O|F BIKIZ QUst ZAE 10%, BALZ 216t ZAE 100, HEHT S7H 5%. Ol Tl AR Z7H2 -60%
&gt Z[A 2l UENOI AR = 518 7HSHHXITE £|2fo| A= 518 HAAE Hole
a4y O O 04 OFR A= ofX| & A
o 23 2| FMs 1T A
o &2 o Z olshot7| flsh F7t M2 S8E A
o 7|&2| BX| WHE FXIE A
o 2HE x{oEt 7A+

SN E =

-4 1|7*Af QFRE‘—H -r|°4§| %%% =t MEE HAFE0(7]
=] 2t 2ol 1Edstx| 42 CHE oj7de| S2MMEoRZ Qlal zlate| ARECH 2} w2 AR B7IES B Z<0l gt 2F0|Lt
Tt £0i0| SlaipEl) FUI2 HR 4F US
a 1 analysis, FMEA), @21 31 9 AJAZ 2] A]AEl(failure reporting,
analysis, and corrective action system, FRACAS), 72919154 H
1. St= UMZALA [&iztz|e] M| Kot (root cause analysis), 11 7|# Z3f(fishbone diagram) 5 ThFgh
AL SfEiTe) Aol AT AT Bel ol =l ALgEch
A ko] 229, 2 A, TAMIA, AT, 912,
AVQF, AR, T, A, et ol o] 2 7)1 3 o &
Slstch wehy ZAh1e) E S 9 AT B ol g
714 AT sk based thinking) "5 vFEh0 2 3 E 4G4 48] ek Ao e B RS 9 A
& FEohE o] FRoIHOL AV Aol A A FAA QI AAMLES Bk Aol 2017 A1slo] 2020
b AR e 9IS AR 9 Aot =gts) A7 PEeo = 2stal ek 3le] Zigel] a4
A AL AR 2ol 7] gt Zo] dasie ofof AA= AROA BT ool whE FHIE o a4 Qs 2 A
< ST HFE A, A, &) 2 AR TolAls QAR R jf1e e IR CAE
AR, AR, AR LRI sk ZF SAM ANE =] AakE ASIch 371 A
A AblE AeAre sk Fsflo] Aol Wig-o] F7HEef Jlck
2. ot LT H=deta] Al JHL WA= AR Foll 7= 75 Fole SAA LR ¢
ol Zrofet ZF Ao A ZE St Sl At F At g0l A FETE Y 23S Yol itk = Areve 4
3]0l Fofl thefRt At ZRHE =S 5719 AHE A skt AE o7t FAA H=ate] =77) wol ARFEIT o=
(Tables 1-5). Abe]l 1:& HAMEEY 5 A2 ®lF=o sfdst= 919 5 AR Qs A HeE e o e Ee AS A
e ofAlolm, AH| 2= HARDRE T A W AR 3 A A FA oA BRaL Qlok whEb HAF A, 5 S 2HellA
AT S AT, A 4= AT 5 AT, A S A 4 Qs s AR Q57 e di ol a2k ik =
AT T A, 55 3 AAdAl sidshe AR oAl Sk on] Hofxl S1/dRtell thgt A ofuet gfo. 2 dold =
o AU 054, @ 704 9 JeFEA(failure mode and effects Q1= 9J3l7A] Belshs APASE A (proactive) 93|74

https://doi.org/10.47429/lm0.2021.11.2.93

www.labmedonline.org 95



MO

Q| Clinical Laboratory Risk Management Examples

Table 3. Example 3 of risk management in clinical laboratory

HE AT - AARE B
= FRACAS & =21 2 Al
ZH MEA LU 27
Fad o 2019 22 1
EUE IHE Z oMLt N2 A| AIE5HOF She HAIE 25 AISHOF st= CHE 1t XEh ZARt &I ME S 371E Zof 2Kt
LT} 22 HESIHT, eiZtSAE MEAMAO| AREJSS WS MHAUZ H2fE SXF HEAZ 2510
MxHEsIR D 0|2 2lsH BEXte| Qfth7|AlZt B7k6tD, 7| B0E ZBARENE 5 208
S| =
= =2 R F(47] o)
SXSE | =
el o
ZAL ™ ASIE (R © = ASHQU/AISHA|IZE 28 @2
ZAL A AT 5) =
ZAL B B o
AL = A o
bl SR XIGE HE o] ChA| W25t RRES Allshof &
= F4t E==FF= X XU ItsH
Zo| 1™ o | Lojd Jtsy eSS Holl138) | 1™ o | S5 2HEE (1070 S 107H) 18 o
Alzt 3w | =2 HoiE(s= Hofl 13) 28 o | A IsN =3 (1070 S 77H) 28 o
XEH | 58" o | 7 LojEH(H 13]) 3¥ o | B2 7sH (1071 & 57H) 3=
5| Lo (= 18) 48w | 27 oS (1070 S 27H) 48 =
BIEHS| Aol (F=13]) 58 o | WA 27t (1070 S 07H) 58 o
fIE=E 487 | DHS AlZ(=50%) o
AlZ(25-50%) n
HE(10-24%) o
=5(6-97) B
0 2 < 57) a
ZEee TP slizazH sz ~allde
Sz sl 2201 S SHZEA sliatst
=2Xt E*% 59414 2= EST e PXImESS X&(EERE: M2 000
AMEsHH olE AMEsHH 5 1. A= (SR} FAE|E 000)
1. alal E; FEH XYE N Mol 1. XIEE Asio| Z TR+ 15 0[219]| 2. &2 (HRE FAFERIE 000)
EAISl0| ZE AAR| HIZ =Tt E3E, FR0ll= HIF =5 TiX| =2 8.
2. E[IRIERO] ZD RS AIMU0| MR | 2 BRI EURRIS 2otwy| s
XHEls 227 US. = il My 53
NEHAXEZL OFl BEXto] ZHdoll STHSH | AMECHAXIZ OF X7t ZHGHE F2, | XIZVHY X ue 242 (YR HEA 000)
et HS& st 51 xf2i0| OFR2|El & Schst= 210
2 xR Y
TR0 w4 DS SR SR QI5H | MUt Al AFASH QTPARRIS D5 Remark' | XI&X | SHH(2HEERE HEA! 000)
A HE B0t 2ol == 2F
S LAY AU MR XIARE | 1. SMEHZ M A= S BIXte| 2|AETL | T3 SR A 000)
X| 2LEE =X $= HOl= MASHH i (oE)
2.0 LHAIZHol| & HESH
E e
Ol Ad T RIEI= 68

Abbreviation: FRACAS, Failure reporting, analysis, and corrective action system.

7, A E] 2 APAARL, 918, AR, A E, FrafjA i, BA], W)
Q7L Felof o] 27|7kA] P $IsieHll. o] J9] HFTeo
A= A Zel 7ho]=2kele §lo1} 15031000 [112] $12]& 7]
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Table 4. Example 4 of risk management in clinical laboratory

HE BARIT - BAL S 2|
= FMEA
A IS XISEIYH| AR 2A2Yoll ot thx
flEes A0l 0BEl= HARZ0 LHSIOIE AR O, |XIES 22|7} DISSICh ZARE-0l 2X7F 42 Z2 ZAES SEHiok 5Lt 2R E
Zapt BaE 4 QIok
A= F4 A= =SS+ =+ Tk, 1R &35(= 128), £3(10-17), 2S(8-98), #3(6-78), 02 RS(<58)
B Bl= Uty
0@kt ojo)) 1 | Yol Tksd st Holl1sl) | 1™ | skds] wrAE(o S07H) | 1 E
el 3% | S0 Lo Holl 13) 2 | LA S8 =s(0 E7H) | 28
RBH(YE 2 7ksy) | 58 | 71 Lojd(d 13]) 3® | B¢ 7tsg07t B 57H) 3"
Hesl Lol (2 13) 48 | L ofS(107H 3 27H) 48
15| Lo (F 13]) 58 | 2 27Ks(1070 S o7) 58
FMEA 1. ZAIE S
- A H5(6) (BB 3, Hl= 2, UAHIHs g 1)
- Oll: HRAFR|O| 20102 EhpTt tl= AR HAZS HI0] Hot U= Aol 22 olsin Y &S A F= Y He/
EhAl7]ofl 24304 0J2] XIéfE ry =l
- UE:0I7|R| 28t Ehp0] AR 12A1ZF He HAIS TRE o QL= 8T 0| 2 S 0l2] 2l
- guk ¥l 85 %xlorm thro] AREtE HME Zidiet 4 Ut
2 AMES BE
- REHE() (BBEE 3 s 2 YIS 2)
- Oll: 23] 0|y LA T 0| Z|A E42F 210
-dETH 2Rt S BABST} o7 x| RopA| RESH 22 LY
- Jak HXE AR Elelo2 ANES BES 22 4 Ct,
3. AMB 2
- QlEE: =5(10) BB 3, BIE 3, 27IHsd 4); I E30) sligatol o M2l 22
- BB 2 Al LSt 4 s AR CHEF SHZH
@ S AME+0| £TURIS SH0F St 22| TYE R4BANURIS 20| what ARSIt
@ oMo R AJRHE 4 Qli= A2 HAEFATO| 2 KR, ZAIES ZE], line, pumpe| 28 KRS F7IHOR Sloloh= AtHS
FI1BICL
@ ZZ HAE+ZH|oll= X L UVEE]7} FAE|o] 2HS WX 4 o= FH| wx| S5 naiE 4 QUrt
@ HAZ4 2 Al HHE tHES 2157 | 215101 ZAISSHHISE F 2 HZoF ARZSITt
Ol ZH0] QI US(ESE 3R/HIE 2R/ ATIS A 1)

Abbreviation: FMEA, Failure mode and effects analysis.

53 7150l S8 ke AL R E o e d2g u
2jsto] Aeehll. ldde] 142 e S el 4 4
Y & 9SS ALASI HYst T o]E A W AE V|2 W B

&% 5 gofste BAR o] FoATHLL Hjede] S vt
TS ol gste] R = Al Aol aE ARl fHuE

Hald= 24 o] +a4s okl 24 B
[1]. ie]e) aahs 2argdgalel ool sieael7t ot
SRl whet 2--HrH1]. whebs] 150 9001:2015 [10j0]4+= 7]
o] 971k Akt A olsfata Asle] Zuko 2 AFg3 A
S AT ol ATALE YL AL, mUL 1) PN
S M g3oF T ofujsind, BASHE o] WolS 2st
o =go] B Zlojck @Mk AE mRke 24 o] o
v|a] R0l QAR o] a1 Aob-r|H @AV o] 271tk
[10]. AAFAS] HE A 9l AXAARE 3} ujji= “QF-7|uF Al7”
£ uheo 2 3 EAAYA LS T55H Zlo] FRstk

7)o $laeke] AShS sjof shut $Jeiwe] 34 W wAst
of FAHRl WL ASA 9K ehor, A58 AeE 4 glt
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10} 441 71419 STBAPY B 5 SIAFEAS] FRAel 9 e
5 A5, A7 2 716 449 Aok wulw nefstel 7]
2 AEgeHIo) ofshEAAT A Est AEEe] Fel 3 dlo]
o s Al TlEe 4 Bt e Ak
<o) & ol ol S 7 Bl GO
Y3 g3 o184 Gl Altele A, ZEUAAEAY,

FMEA, FRACAS, 2317|# E3|2 oA 2 &+
Aube] @B e

A~

gk
74 Avkele RS ZPgek T AelH A
o7t @A thejshol shelatet. 34

ZA O g F ok o g2 BHAS AT

T 1=

ol

EHZ] FMEAX 9F0.
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Table 5. Example 5 of risk management in clinical laboratory

HE BAIER - ZAR| A
=7 277| =5 L FMEA
| TICHEol ZArdol] @FE oz £ = 24 met A s
fes TITHEOH ZAtAn0| @R E Loz = U= QAS AT, ZAL S, ZA EZ LIF0] Helmels) &.
TREH B R =71 29 ¥+ BMPBS slide I Z3HA| 2p BE u4
244 24 = Flag check O|=
Delta check O|%
\
HIOT OE0lez H) L
HeEd 22 o
TAtO|4
@ ZITHSEH(ZAPE 22): SR HHE(ES/22), ZMEA (AR =5t H/5) XA &7|(EDTA, Sodium citrate, Plain tube HFE),
SrxedN(Su, 8L, & £F) HiEE 22 2%
@ TIHHM(ANE 2F): RHFZANZ ZAL AM(ST], 8, & 2F, A 2floj|lM et ), ZH[0|4(E1 U= AHMZE QIst atgl,
7|lEX 2F) Ao Y ADRE BXR(ZA ST AD0Y, AAARAIZE X|H), ZI0|M(SE, HE2Z 215t rule of 3 2|8, MCHC 371,
7{th AT BII=Z Qloto] FAT | )
@ TITHHM(AMNE 2F): ZAZED 7|42 AFIBMIZZAO|A] Tt BHT = 40t ANS HIHE @12, S Sl ol
(Uztz(of, SoHet f=ah), HELH|T 0|, et UZ S =2t 2l Zntx| afdll B& Mg £a10|= ZE At 92 A4(Blast, Immature
cell )
@ RITHHMH(7|El 2F): MO |MSH/LN Faf FE SI0|E(MHRF, ZA OHH|) 2hd), B DXL 0jEeloz Zut =2t AMUXIY HF 0l
RPN UBE 2482 (risk priority number, RPN) = 287 b Mx M ZHX U747 s A
T LMISH T 2zt T Elrabd oPs|
1 1/100,000 1 o|ojst gt 1 1071 & 8-107H
3 1/50,000 3 Blrdgoll 3 1071 & 6-774
5 1/10,000 5 ARl 5 1071 & 3-574
7 1/1,000 8 FQ &y 7 1070 = 1-274
9 1/200 10 RBE /A 9 1071 = 07H
FMEA 2=
s © o, | AZEA el D = .
T 22U el st £ STIS N SMa | ah7iui CHA Of b =H At
2|(RPN)
LA | BXE | Hirudn B2 O | 28| Aztd: s 5 | BATE =R | SHYZSAL Y | JH>E Al TN | BEXE &7
T | 87| M | Al sodium citrate | BF ZRF | 2hAHIE: = W ZARXPH X0l SE | ol AFE7(of | M HiE Za
EdZ S AT A: HIZ =9 20 | = MY 2F | cist 22 4
£ SRRlot= 1t ot HE A 9|
ol LA 2ff RHEX s
Al
ZAH| HIEE | XA 22 5 | B8 | Azd10 30 [ZAE Qo = 2 STAX| | XHEA 22 2 | X 224
™ |22 s HiEE XU | St Zut| gradic: H2|AE S0l ol 22|=X] | & Al HIEES] | Yllsts 2F
THOA CHE TS A 3 ol & ZAMQt 4o HtE A | FHSQ ekt =
SRt HIE =Tt 2| AETLSIX| | XIS B0t &Y | HE SAlol| =
el A= NS U] 2|AEL} AX| QISI=S
£ Sfolstn mESINEL
A
LAH | BExig s | 2= d2Ads 45 | ZotED S SO0l PLT 4=%| EEZ QI5H PLT
5 | #N= St Znh| wrabie: 3 HESO|Al Zat| PLT-Fchannel | AMSA| 82t | £X|7F ASE
AL AlEH TS AL 3 Ol 29 | x50 Zat | el UPIT-F | OA Zapt =
Stof Aot 3 channel 2 DElE= e
s MZSHER ZAL e
PNRTEC PN

Abbreviations: FMEA, Failure mode and effects analysis; PLT, platelet.
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3ol= A 0=89 ek W Q¥ B X (Failure Mode, Effects,
and Criticality Analysis, FMECA) 2}al F-27]%= $It}H2]. FRACAS
L ofn] ol .72 Thel W HAfsle] AHRAS EYsHe
ZA|2~0]c}. FMEALY FRACASE AF&EA (bottoms-up) 40 =2
EE, S07H ol USR8 WER i) B3
71 A Atk WRslel B U e
o}s}9] 7122 18 4 et

3 Aol AR AFGaHA QIgkert §-8 SlFR
TFofl= AR EA(fault tree analysis, FTA)¥} 2l-a 71}
(cause-effect analysis)©] QITh FTA= FA|Z @25 gholsly
o Alzslol} 7718 AAHOR AEste] 22 AL 05
Jela m3lo] 258 WoA] Blshe Hhelrh FTAL
“sFgF Al (top-down) =41 0 & 7hpEn] O7 AT} AR} @57
7} Z3kE] Ao.2 A5 o) Qo] FMEART} o H&Ho|c) &

6= w0

<(
X
31

_,r_tu:_l

U
My do x

Zot A2 "lof| tfgt 2 A Q] 51eFA] W AFSRA] Q1 BLAlS. 9]
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