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Why do risk management in Labs?
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Laboratory Quality Control Based on Risk
Management; Approved Guideline
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This document provides guidance based on risk management for laboratories to develop
quality control plans tailored to the particular combination of measuring system,
laboratory setting, and clinical application of the test.

A guideline for global application developed through the Clinical and Laboratory
Standards Institute consensus process.

CLINICAL AND
LABORATORY
STANDARDS
INSTITUTE"




Risk Definition

» Risk —the chance of suffering or encountering harm or loss (Webster's
Dictionary and Thesaurus. Ashland, OH: Landall, Inc.; 1993).
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* Risk, can be estimated through a combination of the probability of

occurrence of harm and the severity of that harm (ISO/IEC Guide
51).

* RIisk, essentially is the potential for an error to occur that could lead
to patient/staff harm.







Life is a Continual Risk Assessment

You assess risk every
day,
all the time, usually
without even thinking
about it.




Why we do risk management in Labs?
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® Medical decisions and effective treatment planning are

dependent on laboratory results.
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® However, there is still mistake occurs!
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Complexity of a Laboratory System

Ple Transport
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Errors occur during the preexamination phase

Including 46~68%

e Inappropriate test requests, »

o order entry errors, ¢

e misidentification of patients,

e utilization of improper containers,

e Inadequate sample collection and transport procedures,
* Inadequate sample/anticoagulant volume ratio,

 Insufficient sample volume, sorting and routing
errors, and labeling errors.




Errors occur during the examination phase

Including:
e equipment malfunction .
« sample mix interference ‘
 undetected failure in quality control
* Incorrect testing procedure




Errors occur during the postexamination phase

18.5~ 47%

Including:

e fallure In reporting
e erroneous validation of analytical data
e Improper data entry and reporting.




Usage of Risk management K& & B K1 ThaE

A process which will:
¢ Identify risks (3R 51 X&)

¢ Weigh costs versus benefits (ffij & F1] B§)

¢ Eliminate unnecessary risk

(THBRAS 25 22y XUESE )




How to do risk management in Lab?
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¢ Those methods are vague, complex, laborious to

some extent ({HiXLLFGIEHEBZEM S ThHt) .
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RM includes C(but not only) :
+ ®Pre-analytical process
¢ Analytical process

# The process for obtaining urgent test results

¢ The provision of blood products for transfusion




How to do risk management in Lab?

. | //// V .
N You do this every day! Y
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Risk assessment the central component of the
overall risk management process.

Laboratory Quality Control Based on Risk
Management; Approved Guideline

\mniard\ In titute consensus process.
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/ LABORATORY
STANDARDS

INSTITUTE®
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Life Cycle Risk Management Process
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e New hazard?
e Changed severity?

e Changed frequency?
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Retrospective risk Prospective risk

analysis (RRA)

analysis (PRA)

® Well known in clinical e Do not driven by incidents

laboratories. that have actually occurred.
® Identify the causesof e |dentify potential incidents in
failures. advance by the examination

of laboratory processes and

RRA & RCA (Root Cause their individual steps from an
Analysis) independent, more distant

perspective .




RRA &RCA (Root Cause Analysis)

(RR X 73 #r)




WRAJER A (RCA) R—I4i LRy M@ AL B, F 2

A 1) AR A S DRSF I AR, T AS S AR SR ) il Y

AL

AR5 R 73 A 9 B H A 1 -

-

A8 CRETHA)

R Ot 4 %4
il (FH 4 INEE

brb

)

B BH I ) R R AE) S

™




5t 7€ 5] i

:

i 2 18] B & A Y

KRR Gt P

} a1

2 1% . 3 I 1
% w 7
s R LT | mnesn

,

T SEREE | e

HA1 | maeREE [ FR 2

,

i E AR AR

RCAiL 42




: HEHEA

¥

A R«
BE, ZHF AFAL
/4

ARE- BEAE

Y 7 [ E i £
RSl

TAEAR
fiEE (892,

IHEAR  FIELRH: (W, 0 i
BAKE 5, RERRHETS . KA. A

ARG AL 5iLVER,
?m.%%ﬁ%ﬂ%%

M%) K%

{4918 B
4 &

i g4
lﬂJHkﬁ!ﬁEEi’
BERE

“‘; BH

e AE

._\ﬁjz

mgﬁmwm:ww,ww‘
AT, Wi, S

AL S

> il

I FD
/4

ran — 2 >,/ i 6 i s
gt R, 4, TR, MRS ¥ e
it il 8
VAT b Y\
b RN AR,

fTHIHL:

R, BB

PRI

B3 22 RF RN E KR

™




== {7 2K 97.5% 100.0%
" B 4 b 946% T

86.2%

- 100
99.2% 490

80

200

70 =
150 60 S
= | 50 j;
30 -
S50F 20 gy
10
04 0

S B W5 B B 75 75 ERCP HAth

K& KB IRYT 1697 NE N 5

21 NEBEIZITEESERELE

bofe E]L CZ AT E p|enZ s fr




PURSE DA Y 5 AR 325

* PRA Is modified from Failure Mode and Effect
Analysis (FMEA).
e What is FMEA
> RN 73 M (FMEA), 273 B R Gt i B — 7 d
Pl A Y RE ™ A A PR R N 2R 403 ) B A T RE
SO, IF 42 B — AR A 2 ) ™ B R B, A DU M ) F2 B
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FMEA process divide into separate steps.

\ CLSLEP-18-P2, Risk Management Techniques to Identify and Control Laboratory Error Sources,pp.3,2008 /
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Case background

e The PRASs described in the Clinical Chemical and

Hematological Laboratory.
e A 900-bed general care and teaching hospital.

 Laboratory department — blood sampling
services, laboratory testing about 300 analytes for

Inpatients and outpatients.
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Execution of the risk analysis

e P (Probability)
-- scored on a scale of 0—10

>0 = almost never or
Impossible,

>1 = less than once a year,

»>2 = 0oNnce a year,

>3 = several times a year,

>4 = once a month,

> 5 = several times a
month,

> 6 = once a week,

~ = several times a
week,

» 8 = each day,

> 9 = several times a day,

> 10 = many times a day.




C (Consequence) -- potential damage for patients

and employees

» 0 = no problem, » 7 = serious discomfort,
» 1-2=practically no problem, > 8 = injury to patient or someone
» 3 = minor problem that can else,
be solved by staff, > 9 = severe injury to patient or
» 4 = somewhat SOIIEOIE
Inconvenient, clse,
> 5 = inconvenient, » 10 = severe injury with

> 6 = discomfort permanent and/or life

threatening consequences.




g
* D (Chance of Detecting)

-- Scored on a scale of 1-3.
> 1=low,
> 2 =medium,
> 3 = high.

* R (Risk score) -- The potential failures
Identified per step.

R=Px C (ascaleof1-100)

-




(a) Identification error| Loss of sample, Inappropriate Inappropriate | Delayed processing|  Inappropriate

Pre-analysis stat incl. collection |sample processing analysis or analysis reporting or
Brrors product provided

Code and step in process i C PCD [P C PCD [P C PCD C PCD |P C PC D P C PCOD

CPO10

Order entry in HIS by dlinic 2 4 3|na na na|na na na|na na na|l1 7 3|na ma na

CPO11

Order entry in HIS by outpatient dept. 1 4 3|na na na|na na na|nma na na|l1 7 3] na ma na

CPO12

Order entry in ordering syst. by general practitionars 1 4 3 |na na na|na na na|na na ma|l 1 7 3|ma nma na

CPO13

Order entry from hard-copy order forms in LIMS by lab dept. 1 4 3| na na na|lna na ma|nma na nal1 7 3]na nma na

CPO20

Informing patient on requirements for investigations and ordering na na na|l 0 1 a1 8 1 |ma nma nal 2 7 3 1 3 3

CPO

Sample collection by non-lab pers. with lab ardering on hard-copy

farms (GPs, external ralations, stc.) i 4 3 1 3 3 ma na na|na na nal 1 7 d|ma na na

CPD30

Production of overview of patients plus sample |abels for sampling by

lab na na nal 1 3 3|ma na na|na na na|l 2z 7 3|lma ma na

CPOI

Production of sample labels by external or clinical department na na na|l1 3 2 |ma na na|na na |1 7 3| ma na na

CPo32

Production of sample labsls by laboratory na na |1 3 3 |na na na | na na na|l1 7 3|ma na na

CPO40

Sample collection by laboratory in clinic (by stat employee) 1 8 2|2 s 3|na na na|na na nal4 7 28 3|na na na

CPO41

Sample collection by clinical department 1 & 212 5 3 |na na na | na na nal 2 7 3 |na na na

CPo42

Sample collected at lab desk (for outpatients) 1 8 212 s 3|na na na|na na a1 7 3|ma ma na

CPO50

Transporiafion of samples by pneumatic tube system na na na|l 2 & 3|na na na|na na ma|l 1 7 3|ma na na

CPOB0

Registration of samples in LIMS by laboratory na na na|l 1 3 3 |ma na na|na na nal 2 7 3|rma na na

CPOTD

Transfer of samples to analysis site in laboratory na na nal2 5§ 3|2 5 3|na ma a1 7 3|ma ma na

Per failure type

Mumber of steps rated -] 11 2 0 15 1

Owerall Risk score, mean 6,0 59 9.0 10,3 3.0

Owerall Risk score, 5.d. 2.1 4.0 14 58

Probability of detection, mean 26 3,0 20 3.0 3.0

Probability of detection, 5.d. 0.5 0,0 14 0,0

Number of steps scored suboptimal (marked orange or red)




Mumber of steps scored suboptimal (marked crangs o red)

1] o
{b} Identification error | Loss of sample, Inappropriate Imappropriate  |Delayed processing|  Inappropriate
ﬂ.rlal]'s-is stat incl. collection sample processing analysis or analysis reparting or
{analysis in own laboratory or elswhere) srrars protiuct poowided
Code and step in process P C PC DJ]P C PC D|P C PC D|P C PC DJP C PC D|P C PC D
. -
See CPBS0, Pre-a is stat na na nal| 2 8 3 |na ma na | na na na| 2 T Z |lna na na
CAD1D
Sample storage. waiting for analysis na na nal| 2 B 3 2 B 16 Z|na na na | 2 T Z |lna na na
CADZ20
Manual analysis i 8 24 =2 2 B 3 i 8 24 212 8 18 2 2 7T e 7031 2
CaD21
Automated analysis (lab robats) 1 8 - 21z & NN - 21z @& 18 2|z 7T 21z 7 - 3
CAD22
Analysis elsewhere (external) i 8 24 2 3 B 3 i 8 24 1 2 8 168 1 i 7T 2 2] 3 7021 2
CADZID
Judging (potential rerun) and confirmation of result na na na|ma na na | na mna na | na na na| 3 T 3 1 T 2
na|mna na na | na ma na | na na na| na na na | na na na
na|na na na | na ma na |na na na| na na na | na na na
Manual transfer of results o LIMS 2 a 16 2 | mna na na|na mna na |na na nal| 2 T 2 2 T 2
CADS1
Automatic transfer of results to LIMS o & - 2 | na na na|na na najlna na nal 1 T 3]0 T 3
CAD4Z2
Manual transfer of results to LIMS 2 a8 16 2 mna na na | na mna na | na na na| 2 T 2 3 T BalN 2
CADSD
Post-run transfer of samples to sample w 3 a 24 1 3 4 2 3 5 2 na na na 2 3 2 na na na
CA D80
| Diata confirmation in LIMS na na na|ma na na | na mna na | na na na| 3 T 2 2 1 T 2
CADTOD
| Reporting of results from LIMS to GPs na  na . nal mna na na | na na na | na na na| 1 T - Z | na na na
CADT1
Phoning of results to practitioners, on request 1 a 8 1]mna na na|na mna na |na na nal 3 T 2 1 T i 1
CADT2
Phoning extreme results to practifioners {on initiative of lab) 1 a 8 1| mna na na|na mna na | na na nal 5 7 3 2|1 T T 1
CADED
Progress control na na na|ma na na | na mna na | na na na| 2 T 2 1 T - 2
CADSD
Manual authorisation of abnormal results by lab physician na na na|na na na | na mna na | na na nal 3 3 212 6 12 1
CA1DD
Diefinitive reporting of results na na na|na na na | na mna na | na na nal 1 4 I |na na na
CA110
Billing na na na|ma na na | na mna na |na na na| 1 3 3 |na na na
Per failure type
NHumber of steps rated: k] 3] 5 3 18 12
Owerall Risk score (mean): 142 167 17.4 16.0 14.1 115
Owerall Risk score (s.d.): a8 a8 6.8 oo 78 6.9
Probability of detection (mean): 19 28 1.8 1.7 22 1.9
Probability of detection (s.d.): X 0.4 0.4 06 0.4 o7
Humber of steps scored suboptimal (marked orange or red): T o 3 3 4 ]

na: not applicable
s.d_: standard deviation
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Processing of the PRA results and evaluation

Acceptable: Unacceptable:

. R max. 5, low D .R>30, lowD

. R max. 15, medium D . R > 40, medium D
. R max. 25, high D .R>50, highD

Suboptimal:

. R 5-30, low D

. R 15-40, medium D
. R 25-50, high D
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R, X (s.d.)

D, X (s.d.)

PAREN
XA

8 10.0(7.3) 2.2 (0.7)
11 6 11 6 34 8.2(53) 2.9(0.2)
2 5 2 5 14 13.0(5.6) 1.9 (0.6)
0 3 0 3 6 15.0(1.1) 1.7 (0.5)
15 18 15 18 66 9.2(7.3) 2.6(0.5)
1 12 1 12 26 10.2 (6.5) 1.9 (0.7)
37 53 37 53 180 9.6(6.7) 2.4(0.7)
7.8(4.9) 14.2(7.1) 53(3.2) 9.9(6.5) 9.6(6.7)
2.9(0.4) 2.1(0.6) 28(0.5) 2.1(0.6) 2.4(0.7)
1 23 0 9 33
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WM CKD#AT I A58

ckD %% 10-18%0

E| 3% results ref
H 7 CKD 12.07% APCN
&5 ] CKD 13% APCN
N CKD 11.1% K1 suppl.2003;83
%= CKD 17.5% APCN
h CKD 10.8% Lancet 2012.
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Table 1 —Consequence levels

ZiREIEE 10 R RK

Criteria description
ARG BN

No problemy&7 5] i
Practically no problem 37 ¥4 a] i
Practically little problemEXRE A H&E (BEXTLD)
Minor problem that can be solved by staff
A DA 5 AR O ) 70 [a) B
Somewhat inconvenient & KI5 A K5 &
Inconvenient A5 &
Discomfort BRZ| A&
Serious discomfort & Z /= & A E
Injury to patient or someone else
R AN BB 7 %= A5
9 Severe injury to patient or someone else
b Nivb-dii]
10 Severe injury with permanent and/
or life threatening consequences

16 Bk A BRUE B A A B 3

WIN| | O

Ol N|oo|o &~




4 Table 2 —Probability levels R
BEAR 10K R

P (Probability) levels Ranking Criteria description
FIREME CHEIIMER) PRAER IR

0 Almost never or impossible &4 R KA it
1 Less than once a year “F¥ R EFED T —IR
2 Once a yearf&E RE—IR
3 Several times a yea®&E K4 JLIKr
4 Once a month% 3 K& —Ik
5 Several times a month® H R4 JLIK
6 Once a week®& & K E—IR
7 Several times a week & K4 JLIK
8 Each day ®H E4E—IX
9 Several times a day$ H X4 JLIK
10 Many times a day® H &R LK




Table 3 —Detection Classifications

PRI BE 3R

Detection levels Ranking Criteria description
BRI _
NG
1 Low chance detect a potential cause/mechanism and subsequent
failure mode
AARTT B PEER I ZNEAE R RUR B / HLEA 5] & B R B
2 Moderate chance detect a potential cause/mechanism and
subsequent failure mode
A P SER A BRI BB R BURE /7 HLEM G R KRR
3 High chance detect a potential cause/mechanism and subsequent
failure mode
B R BRI B AR RUR B / LA G| R B R B




Table 4 — Risk acceptance Criteria

PR 3% 52 72 5 1) R b i

Risk Acceptable description
AR 422 52 it ik

Unacceptable risk

AN T3 AL

RPN=P*C

Suboptimal (Need to take action’

R> 30, lowD
R > 40, medium D
R > 50, highD

Acceptable risk
A 22 g XU

R 5-30, lowD
R 15-40, medium D
R 25-50, high D

R max. 5, low D
R max. 15, medium D
R max. 25, high D
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Janssens, “’Practical, transparent prospective risk analysis for the clinical
laboratory”, Annals of Clinical Biochemistry, ,P.M.V,2014\V0l.51(6), pp. 695-704
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Table 1 —Consequence levels 1-45 R EEE 105 R~R

C (Consequence) Ranking-- potential Criteria description
damage for patients and employees Pt A
S5 R E AR R o 0] ao R v b B ]
0 BT S
1 FEAREAT )i
2 FEAREA B (FRERT1)
3 A AR 5 A A /N TR
4 R LA S SN i 1) 8
5 A AR B AR A ) i
6 A DA KA o i ]
7 AT AR TR i gt o g 1)
8 23 R HH AL 0y Hi 5 B ) R
9 H BT g 5 B AN T B TR) 8
10 HBUK A B I Az i 4 1] 8
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Table 1 —Consequence levels R1-G R CEEFE10FKR~R

C (Consequence) Ranking-- potential damage
for patients and employees

2P TR W 2]

Criteria description
R {73
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Table 1 —Consequence levels ®1-4 R ™ EEE 105K

Criteria description
C (Consequence) Ranking-- potential Ry A
damage for patients and XALES 0 B 5% 1 B
employees
g L R A
0 P IRAC T AN S V5 H
1 D IRAC G FE AR AN R 1
2 AkALS:, ZBHAR TG (RAHITHE)
3 AxALS, ZWEHARH (BEET)
4 A RA S g — R T H
5 A IRAC T B IR B RS H
6 A RAR T B 3 BT H
7 A IRAL T W B BT H
8 BRI R T H
9 FEIRAL T B BB B e T H
\ 10 B RAC T A M — ST H /
N




Table 2 —Example of semi-quantitative probability levels

K2 - BER10HRR

@P (Probability) levels Criteria description
Ranking FrifEdtiid

Al REME For 9 235 SR R AR AR DU i M
0] Almost never or impossible JEAR K A3
1 Less than once a year Y3 'k g4/ 0F—Ik
2 Once a yearf§4E & = —Ik
3 Several times a yeafg4gE % 4 JLIRr
4 Once a monthf H & 4 —k
5 Several times a monthfgH & 4 JLIk
6 Once a week&: & K £ —IK
7 Several times a week4# & ‘& 4 JLik
s Each day # H &4 —k
9 Several times a day#§ H % 4 JLik
10 Many times a dayff H KR 2Rk




Table 3 —Detection Classifications

R"3 - R E3HRR

Detection
levels Criteria description
Ranking iR IA
TR J5 TR 20 0 B 45 SR & AR 45 1 O AT RE P
1 Low chance detect a potential cause/mechanism and
subsequent failure mode
AT BRI A G 25 R R AR B R
2 Moderate chance detect a potential cause/mechanism and
subsequent failure mode
A S AT AR PRI B B ke g 45 R R AR iR
3 High chance detect a potential cause/mechanism and

subsequent failure mode

AT AT REMEERI 2] 2 S 25 ROK AR R




Table 4 — Risk acceptance Criteria

R4 — PR SR BE A R b

Risk Acceptable description gﬁy& R=PXC
WU 4% 32 Fii ik -
: R > 30, low D
Unacceptable risk L
R > 40, medium D
h) = » : .
AR R R > 50, high D
Suboptimal (Need to take R 5-30, low D
action) R 15-40, medium D
o R DU it P XU R 25-50, high D

Acceptable risk
A 22 g X

R max. 5, low D
R max. 15, medium D
R max. 25, high D




Risk evaluation X PEN 4 51

BB Bt~ IR B A B A\ 99T 2 v O B IME, B REN TR, RN XS 521
iH P C R D | mrgstk
Bife, 3.4 5.8 19.6 3
B 4.0 5.2 20.8 3
I 3.6 5.6 20.3 2
PH 3.6 5.5 19.6 2
EH 3.0 7.1 215 2

DIRTETICEN 3.6 6.4 23.4 2
AR 3.3 6.7 22.2 2
P i 3.6 5.8 20.9 2

PRABZLE 3.8 5.5 20.8 3
LN 3.8 5.2 19.7 3

W2 )iiha 3.6 5.1 18.1 2

i 3.2 4.4 13.9 2
(=gl 3.2 6.7 21.6 2
ad 3.5 5.8 20.3 2
il 3.3 6.6 22.0 3

SEEEYS) 2.5 7.7 19.4 2

A R 3.0 75 22.4 2
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