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An anecdote
● Once upon a time, a few centuries ago, there was a small village, with a 

church, a pub, and a few shops including a watchmaker’s shop.
● Every morning at 7 am the church’s sexton rang the church bells to wake up 

the villagers. The watchmaker heard the chuch bells and adjusted the large 
clock in his shop window.

● The sexton on his daily morning round through
the village walked along the watchmaker’s shop
and compared the church clock with the
watchmaker’s clock, went back to the church
and adjusted the church clock.



● After a few months a traveler came along
and wanted to have lunch in the local pub,
which was open between 12 noon and 1 pm.

● When he knocked at the door the owner explained that it was already 
1.15 and that the pub was closed.

● The traveler replied that that was wrong 
because it was in fact only 12.05 and 
showed the other man his Swiss watch.

● An argument followed and along came the sexton and the watchmaker 
to help solve the issue.

● After a while the traveler was able to help the villagers understand what 
they did wrong.



Objective 1

● To compare machines, and to calibrate them, we need an 
independent calibrator



Screening for gender via body length

● Not an ideal screening method, however, that’s NOT the issue
● It’s about the unit height, i.e. inches



● This approach is suitable for within one jurisdiction (e.g. USA) where 
everyone automatically knows that height is measured in inches

● However, if an American talks about the mean male length of “70” 
then most Europeans will not understand this number, because they 
use centimeters



Objective 2

● To compare numerical methods we need to use the same units.
● SI units have been available since the ’60s …



The Use of QC-samples

● In neonatal screening we use QC-samples for internal QC, and 
for external QC.

● For internal QC, bias is not essential. Whatever the numerical 
results, the screening system functions if we can discriminate 
between the healthy and the potentially ill populations. Yet, as 
scientists we want to have minimum bias.

● However, for external QA (important in view of e.g. regulation 
(CLIA)) a minimum bias is essential. Results of EQA surveys 
are scrutinised and we are unhappy if we are not in the 
“middle” of the participants



Results RfB (Germany),
Survey October 2012
TSH



● Participants 77 and 78 may want to speak to their vendor 
and ask why his kit measures higher than the mean of the 
rest. 

● The vendor, afraid of losing his customers, may change the 
calibration of his kit to get better in line with the rest of the 
participants.

● If the majority of the participants use one vendor, this means 
that the calibration of that kit determines the measuring level 
of all participants. That may lead to an unwanted deviation 
from the “true” level thus increasing the bias!



Objective 3

● EQA schemes should not use the overall mean as the “target”, 
but use materials that have been calibrated against an 
independent reference preparation to the extent possible.



The use of QC-samples with “known” values

● CDC provides QC-samples, not for daily routine but for 
regular external QC

● The samples have been enriched with known amount of 
analyte and are offered with a certificate

● Let’s focus on TSH







● The CDC- analytical results have been obtained by using one 
method (PerkinElmer)

● Although CDC states that all users should establish their own 
mean values, many users believe that the CDC 
characterization values must be the “right” values. 

● If they deviate too much they tend to believe that their assay 
system may be at fault.

● However, if the commercial kit used by CDC by chance had 
not been calibrated correctly then the user’s kit may well 
have been correct in the first place.



Objective 4

● CDC gives a mean value and the 95% upper and lower
confidence limits (CL) 

● Values are determined based on 20 independent runs, in 
duplicate 

● The values provided are for reference use only

● Each participating laboratory must establish its own mean 
values and CL for its test method with these QC materials

● Values may differ by method



Performance of commercial kits

● By measuring QC-samples over longer periods of time 
information becomes available about the analytical 
performance of commercial kits

● CDC provides data for the analytes in its QC program for all 
reported methods

● Example: TSH method performance summary data for 2012





Objective 5

● Whenever possible, commercial kits should be calibrated against an 
independent reference preparation or using an independent method

● This can be done! See Dhondt et al (1998) Preparation of the first European 
Working Standard for Phenylalanine determination in dried blood spots J.Med.Screening 5, 
63-66
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ISNS reference material is available

peter.schielen@rivm.nl



Conclusions

● It is in a lab’s best interest to be able compare their results 
with colleagues anywhere in the world

● Harmonization of results is an important goal for method 
comparisons

● Vendors want to provide the best data from their methods 
● EQA providers want to certify their materials with methods 

that give accurate results
● The newborn screening community benefits from method 

harmonization 
● Quality improvements in global neonatal screening can be 

accomplished with international cooperation


