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Error frequencies, redefining loop

Klin. Biochen. Metab., 3 (24), 1995, No. 3, p. 131-140
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L Medical concepts

HM.J. Goldschmidt', R. W. Lent L Error management
! Department of Clinical Chemistry and Haematology, St. Elisabeth Hospital, Tilburg, The Netherlands NEXUS
? Department of Laboratory Medicine, Albert Einstein College of Medicine of Yeshiva University, Bronx x

and United Hospital, Post Chester, New York, US.A. |_> (Analytical) goals

' L Conclusions

Summary '

The level of laboratery services with regard Lo precision, accuracy as well as costs is broadly recognized. Although the
presence of gross errers bs undenable, we believe that a proper quantification is neéded as well as a profocol to diminish
these in a sysiematic way. A similar reasoning Is applicable to turn aroand times within the clinical Iaboratory as well as the
time elapsing between the thought of requesting a Lest and receiving the sctual test resull.

FONA (faults or near accidents) complaints concerning the laboratory (31 external and 102 internal) were investigated
in great.detafl with regard Lo cause, location and patient effect. Parelo diagrams were used Lo investigate the relative
importance of the various causes resulting in FONA complaints. To quantify the gross error rate of the laboratory, 1272
tests were executed as patient samples by the laboratory without knowing that the analysis had already been performed and
an error rale of 2 % was determined. A classification scheme of gross errors was postulated. To study the compliznce level
of the laboratory, we did & werkflow analysis of several wu‘ltsulbnl lld s haematology routine testing and all STAT
requests. Turn-around times clatms defined Special attention was paid to the effect
of human involvement on the error and delay rate. A workflow analyg: software p applied in an
attempt to pndld poulbl: laboratory pmhlmm It proved 1a be 9 valuable tool h\qulliy management. Finally a st
of h the workflow and decrease the error and delay rates.

Key words: customer uudmhu,inl'ma:hn loap, quality control, quality management.
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Define the patients context

From data to information:
how to define the context?

hmldt Lent, Chemometrics and Intelligent Laboratory Systems
8 Issue 1, April 1995, Pages 181-192
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Define the patients context

From data to information:

w to define the context?

schmldt Lent, Chemometrics and Intelligent Laboratory Systems
8, Issue 1, April 1995, Pages 181-192
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Depending on the reason for which testing is being
requested (rﬁonltorlng screening, or diagnosi
concept enables the supplier of data, with the
cooperation of the requestor, to analyze how well the
data fit in the context frame of the decision maker.
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Customer awareness

Clinical Diagnostics—Just What the
Doctor Ordered?

Progress Since the 1800s
|—> Introduction
By Christopher P. Price
|—> Brain-to-brain info loop

|—> Medical concepts

318 sk o eheieal methods. to sid the dlag: P y simpl jgn—purticularly
nosis of disease may date back as far as the warly colorimetens. The first quarter of the twen-
saxteenth century. At this sime, the doctor per- tieth centiry sw B development of separation

formend simple tests, ussally on urine, 8t the
patsent's beukside. The concept of  laborasory
célesing a varsety of tests was bom in the mid-
1800k, although ward side room festing was
e carer in the cenb

attached to the clinical ward

s used for pesforming fest

sechniques inchading ebectrophanesis, chromatog:
raphy, and ahracentrifagatie.
R of the analytical ok peeiormed in
undertaken using manusl tech-
niques up 1o the middle of this centry. The fint
austomated snabytical system was he Auta
Arulyzer (Technicon Instraments Corp., Tas-

0 Berfin, Wantsburg, and Vienna between 1540
and 1850. 1t was probably only in the early part

eytwn, New York, U.5.A princip
of continmous fow fuidics, coupled with col-
orimesry. The key festures ol eatly models in-

e became ulabihed and,

g

2 that
different disceplines were recognized within the
umbrella of pathalogy. In 1904, Heghkins (1)

Hi, amd 8 Bow-thiough photoenetric cel (2),

s a ssentific desctpline in medical practioe

b0 the SMA series, Technicon Instruments Corp. |
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Theoughout the twentieth centary the vast The continuous flow anabyzer has heen ex-
develapment m clinical Laboratory practice has tovemely susccessiul, with the sbiity to pronicde a

¥ ¥
have been developed, the nusmiber of specimens The magar alternatives to this apgroach, handling
handled by lsboratories, and the variety and Lirge nusbers of samples, have been bused on

used (Table 1. 2k

Evolution of anatytical equipment
Early dsgroess tests were peviormed wish

with the naked ey use v also made of gass-
mrtr, gravissetsic, and Brmetnc tochniques.
Whach o8 the equipenens involved comphcabed
plassware, althasagh by modern standards. it mone

A
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The age and sex matched reference Interval for women aged 18-56 years is 50-100
pmol/L (note that this Is not the same as the reference interval for men, even though the
groups are in the same age range).
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Biological variation

Desirable Specifications for Total Error, Imprecision, and Bias,

derived from intra- and inter-individual biologic variation L+ Introduction
Ricos C, Alvarez V, Cava F, Garcia-Lario JV, Hernandez A, Jimenez CV,
Minchinela J, Perich

C, Simon M. "Current databases on biologic variation: pros, cons and progress.” |, \cgical concepts
Scand J Clin Lab Invest 1999;59:491-500.

|—> Brain-to-brain info loop

CVw = within-subject biologic variation L, Error management
CVg = between-subject biologic variation NEXUS
| = desirable specification for imprecision L (Analytical) goals

B = desirable specification for inaccuracy
TE = desirable specification for allowable total error

=

L, Conclusions

Biological Desirable
Analyte Variation specification
CVvw | CVg 1(%) B(%) | TE(%)
S- Glucose 5.7 6.9 2.9 2.2 6.9

Diagnostisch Centrum Tilburg

BIDADGICAL

Critical difference L
Reference Change Value =l

Calculation of RCYV We can calculate reference change values using this for-
mula:
|—> Introduction

- 2 2y1/2
RCV =212 +Z » (CV‘ +CVy ) L Brain-to-brain info loop

-i'- I |—> Medical concepts
1st value = 6.60 mmol/L L,
2nd value = 5.82 mmol/L e neaement
Change = 6.60 — 5.82 = (.78 mmol/L

which is equivalent to (0.78/6.60) = 100 = 11.8% L (Analytical) goals

[N ;
Now Conclusions

212 = 1414

| and, as we have seen, CV  is found from the internal quality control run in the lab-
oratory and was 1.6%, and CVy is found from the latest published database and is
6.0%.

Thus Z=11.8/[21V2%(162 +602)1/2]=135.

and, looking at the statistical tables, we find that, for that value of Z, the probabil-
ity that this change is significant is actually quite high: 82%.
N L W | - | |
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Variation through
disease state and medication

Effects of
Disease on
Clinical
Laboratory
Tests

Second Edition
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Biochemical Individuality and the recognition of

personal profiles with a computer.
Robertson, et al, Clin. Chem. 26, 30-6, 1980
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Complete Diagnostic /
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Linking the concepts of biological

variation and medical allowable error

Table: Calculated and studied error rates

|—> Introduction

Phase frequency of occurrence justification source L+ Brain-to-brain info loop
Pre-pre-analytical phase 1:8 12.0 % own enquiryt Medical concepts
Pre-analytical phase 1:49 20 % literature L, Error management
Analytical phase 1:625 0.2 % results lab author 12 NEXUS

- i . 0, i
Post-analytical p_hase 1:45 22% literature _ L, (Analytical) goals
Post-post-analytical phase 1:19 5.0 % own enquiry?®

L, Conclusions

Overall error rate 20.0% see paper for calculation
Error budget that can be afforded 26.9 % see paper for estimation

1 Interviewing clinicians,
checking for errors in e.g. thinking wrong hypothesis
2 Internal, not external, quality control figure
3 Interviewing clinicians, checking for e.g. misinterpretation of results

Diagnostisch Centrum Tilburg

Linking the concepts of biological

variation and medical allowable error

n a way the two approaches are: L+ invoducton

hat is right now practically 1 ssnesn e
ble and what is, from a Tm—
al point of view,
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- So the potential of laboratory
medicine is given by the
biological variance concept.

.
.

Diagnostisch Centrum Tilburg



Conference/Workshop < Copenhagen, May 2010
“Analytical results for decisions!”

Henk MV Goldschmidt, DTC, Netherlands:

Where breaking the limits really matters...

The medical laboratory in the
medical process

Physician's bra
EPR

Goldschmidt HMJ
Postanalytical
factors and their
influence on
analytical quality
specifications.
Scand J Clin Lab
Invest 1999; 59: 551-
554

ation) * E(experiences) . S(skills) . A(a
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NEXUS approach: linking all concepts

Goldschmidt HMJ Clin Chem Lab Med 2004 42(7) 868-873

1 Patient's request
based upon an event

2 Physician's request

quality loop 3 data generation and

registration

metrological
traceability,

Analytical

GUM

Weggemans'
knowledge
model

4 Physician's answer

s
5 context check,
information generation
and check on general
medical knowledge
mo— -

Post-post
analytical

Pre-pre analytical
(feed forward)

Pre analytical

Post analytical

(feed backward)

6 decision (action)

p—————————————
7 Patient's answer

Error
Budget Budget
spent allowed
? |1 0% |—> Introduction
- L, Brain-to-brain info loop
o )0/ 0
12.0% v |—> Medical concepts
|_, Error management
NEXUS
2.0% 0%
|_, (Analytical) goals
0.2% Y% BV,
22% 0% L, Conclusions
50% || 0%
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NEXUS approach

Goldschmidt HMJ Clin Chem Lab Med 2004 42(7) 868-873

In the pre-preanalytical phase (overlapping with 100% context fit,
laboratory preanalytical phase) to obtain quality 0 % errors
e following criteria should be fulfilled:
ull description of patients” context
alance with other diagnostic tools
check on request (by colleague, by software)

Introduction

Brain-to-brain info loop

:
-

Medical concepts
_phase zero errors are allowed, 0% §§

Vs intra indivi%yal
biological variation?

Error management
NEXUS

(Analytical) goals

PP DT

Conclusions
in the postanalytical phase z"éro errors are allowed, 0%

. .

The post-postanalytical phase (overlapping with 100% context fit,

glgboratory postanalytical phase) should live up 0 % errors
~to the following criteria:

- overview present of various interpretations
and there consequences
- awareness of possible protocols applicable
- double check on interpretation and action
(by colleague, by software)
Total error budget Y4 intra individual
1 at a specific concentration level biological variation* Dtnaest:ach Cantru Wb

Transformation from EFQM

into LMQM

L, Introduction
“THE 2011 |—> Brain-to-brain info loop
ANTWERP L Medical concepts
MEETING” L, Error management
28th and 29th NEXUS
March 2011 . L (analytical) goals

QUALITY
INDICATORS

%g? . C Managenial

- 1 i ity
.

L, Conclusions

Evaluation

] precision ROC ermor rate
bias sensitivity TAT
Westgard rules speaificity €

0 culture
Customer satisfaction

ol autovalidation cross validation mago score
co-medicmion Diagnostisch Centrum Tilburg
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Ideal Laboratory Analyzer
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1000 Results
Output Here
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Relevant for the doctor ?

ARCHITECT
|—> Introduction
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Traceability and Uncertainty

Confidence in Results Medical concepts
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Gum, bias en statements...

a ABBOTT
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Quality of laboratory information

Antwerp versus Stochholm

The Stockholm statements: L+ introduction
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1999 quality of laboratory results E
The Antwerp statements:

|_, Error management
NEXUS

03 quality of laboratory inform L (analytical) goals
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aegan-Claude Libeer formulated the follo
questions:

Is our information useful for patient c
Do we know what clinicians want?

Do clinicians know what we can offer?

Diagnostisch Centrum Tilburg

Define personalized analytical

specifications

It's time to recognize the physician as
well as the patient A
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* Consultation
* Bring the quality upto the new leve
— systematic errors: zero

— random errors: ¥2 BV;;
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