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

Henk MV Goldschmidt, DTC, Netherlands:

Where breaking the limits really matters…

Henk MJ Goldschmidt
Wednesday May 26th 2010

Where breaking the limits really matters. 

Specifications in Clinical Chemistry!

International Conference Lab Quality
c/o EUROCHEM 2010

Hotel Niels Juel, 25-26 May in Copenhagen, Denmark

Introduction

Conclusions

(Analytical) goals

Error management

NEXUS

Brain-to-brain info loop

Medical concepts

Innovation waves

TQMTQM

QMQM

QAQA

QCQC

Q designed inQ designed in

Q self redesignQ self redesign

QQ

timetime20102010

Introduction

Conclusions

(Analytical) goals

Error management

NEXUS

Brain-to-brain info loop

Medical concepts



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

Henk MV Goldschmidt, DTC, Netherlands:

Where breaking the limits really matters…

Introduction

Conclusions

(Analytical) goals

Error management

NEXUS

Brain-to-brain info loop

Medical concepts

Evaluation protocols

Introduction

Conclusions

(Analytical) goals

Error management

NEXUS

Brain-to-brain info loop

Medical concepts

Error frequencies, redefining loop



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

Henk MV Goldschmidt, DTC, Netherlands:

Where breaking the limits really matters…

• Random error

• Systematic error

• Sporadic error

• Blunder rate: bandolier

Introduction

Conclusions

(Analytical) goals

Error management

NEXUS

Brain-to-brain info loop

Medical concepts

Error types

The patient in the lead: 
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Context geared

Goldschmidt, H.M.J. and Lent R.W., 

Chemometrics and Intelligent Laboratory Systems 28 (1995) 181 - 192
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From data to information: 
how to define the context?
Goldschmidt, Lent, Chemometrics and Intelligent Laboratory Systems

Volume 28, Issue 1, April 1995, Pages 181-192

Context is defined as the patient-specific data and the 
physician's hypothesis to be tested concerning the 

patients' medical problem.

Define the patients context
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From data to information: 
how to define the context?
Goldschmidt, Lent, Chemometrics and Intelligent Laboratory Systems

Volume 28, Issue 1, April 1995, Pages 181-192

The better the data fit the context the greater their 
involvement and impact on the decision to take medical 
action. This leads to the concept of context-fit values
(CFV’s) for laboratory data. 

Depending on the reason for which testing is being 
requested (monitoring, screening, or diagnosis), this 
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.

Define the patients context
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The patient in the lead: 
all involved

Introduction

Conclusions

(Analytical) goals

Error management

NEXUS

Brain-to-brain info loop

Medical conceptsMedical concepts

The guessing experiment

Histogram of 611 Z-scores of clinical test 
results of 3 outpatient clinics and 4 
physicians. The Z-scores are the context fits 
a particular clinical chemical test result. 

In:
Chemometrics and Intelligent Laboratory 
Systems 28 (1995) 181-192 From data to 
information: how to define the context? 
H.M.J. Goldschmidt and R.W. Lent. 
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Biological variation

Desirable Specifications for Total Error, Imprecision, and Bias,
derived from intra- and inter-individual biologic variation
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." 
Scand J Clin Lab Invest 1999;59:491-500. 
CVw = within-subject biologic variation
CVg = between-subject biologic variation

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

6.92.22.96.95.7GlucoseS-

TE(%)B(%)I(%)CVgCVw
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Biological
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Variation through 
disease state and medication
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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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Linking the concepts of biological 
variation and medical allowable error

Table: Calculated and studied error rates

Phase                         frequency of occurrence      justification source

Pre-pre-analytical phase     1:8 12.0 % own enquiry1

Pre-analytical phase            1:49 2.0  % literature
Analytical phase 1:625 0.2  % results lab author 12

Post-analytical phase          1:45 2.2 % literature
Post-post-analytical phase  1:19 5.0  % own enquiry3

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
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Linking the concepts of biological 
variation and medical allowable error

In a way the two approaches are: 
what is right now practically 
achievable and what is, from a 
theoretical point of view, 
possible. 

So the potential of laboratory 
medicine is given by the 
biological variance concept.
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The medical laboratory in the 
medical process

Goldschmidt HMJ 
Postanalytical

factors and their 
influence on 

analytical quality 
specifications. 

Scand J Clin Lab 
Invest 1999; 59: 551-

554
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K(knowledge) = I(information) * E(experiences) . S(skills) . A(attitudes)

NEXUS approach: linking all concepts
Goldschmidt HMJ Clin Chem Lab Med 2004 42(7) 868-873
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In the pre-preanalytical phase (overlapping with 100% context fit, 
laboratory preanalytical phase) to obtain quality 0 % errors
the following criteria should be fulfilled:
- full description of patients´ context
- balance with other diagnostic tools
- double check on request (by colleague, by software) 

With regard to the laboratory: 

- in the preanalytical phase zero errors are allowed, 0 %

- in the analytical phase: traceability ¼ intra individual 
should be installed, zero bias and no biological variation1

random error exceeding ¼ of the 
intra-individual variation. An QS should 
be installed

- in the postanalytical phase zero errors are allowed, 0 %

The post-postanalytical phase (overlapping with 100% context fit, 
laboratory postanalytical phase) should live up 0 % errors
to the following criteria:
- full description of new patients´ context, 

based upon all diagnostic information gathered
- 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 ¼ intra individual 
biological variation11 at a specific concentration level

NEXUS approach
Goldschmidt HMJ Clin Chem Lab Med 2004 42(7) 868-873
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Ideal Laboratory Analyzer
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Relevant for the doctor ?

Gum, bias en statements…
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Quality of laboratory information

The Stockholm statements:

1999 quality of laboratory results

The Antwerp statements:

2003 quality of laboratory information

Jean-Claude Libeer formulated the following 
questions:

Is our information useful for patient care?

Do we know what clinicians want?

Do clinicians know what we can offer?

Antwerp versus Stochholm
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Define personalized analytical 
specifications

• It’s time to recognize the physician as 
well as the patient

• Use comprehensive models

• Use time dependencies

• Use autovalidation and 
autoverification

• Consultation

• Bring the quality upto the new level:

– systematic errors: zero

– random errors: ¼ BVii
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