
Independent quality control and its importance.

Are you dependent?
Oswald Sonntag

The ISO 15189 standard recommends the use of independent quality controls. The IVDR also sets out new 
standards in relation to independent control material. Reagent, instrument, calibrators and quality control 
material from the same manufacturer represent a closed system, so that in Germany only the Proficiency Test 
stands as an independent assessment. Is this really enough? Based on a real laboratory situation and three 
examples from the literature, this article points to the urgent need to use independent control material.
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The case 

Imagine the following scenario in the 

laboratory: the telephone rings and 

you pick up the phone. The clinician 

or submitter tells you that he has 

the impression that the sodium 

levels have been reading higher for 

about a week. What steps will you 

take now to handle the complaint?

Typically, quality control data is 

used to assess the performance of 

your analytical system. A look at the 

data shows you that the controls 

used do not show any abnormalities 

- your device system is within the 

limits allowed by the RiliBÄK.

What now? 

You can look at the sodium levels 

for all patients in the last week. For 

example, a daily mean or better 

median value of patient results can 

be calculated and, in fact, find that 

the values are higher overall than in 

the previous month.

What happened? 

You have received a new reagent lot 

and have used it on your analyzer 

system. Of course you measured 

the new reagent lot with a new 

calibration followed by quality 

control (two controls, one in the 

clinical decision area, the other in 

a higher concentration range). The 

controls showed no deviation from 

the stated target values and were 

within the permissible limits of the 

RiliBÄK.

Background 

After the production of a new 

reagent lot, the quality is tested 

by the manufacturer. One checks 

whether the performance of the new 

reagent lot meets the requirements 

and, if so, the final approved 

lot is made available for sale. 

Subsequently, the device system, 

the new reagent lot, the associated 

calibrator and the quality control 

material are used together. This 

means that a corresponding target 

value must be determined for the 

control material. This target value 

then depends on the device system, 

the new reagent and the calibrator 

lot. This in turn means that a change 

from reagent lot to reagent lot 

cannot be detected. There may be 

significant differences between 

individual reagent lots. This is 

precisely where the control material, 

which has not been optimized for 

the single reagent lot, is required 

as an independent review of the 

analytical process.

Determined cause

The controls were matched to the 

reagent lot and thus unable to detect 

deviations in patient samples.

Solution

In the future, independent control 

materials will be used in the 

laboratory.  

The current RiliBÄK does not provide 

for independent control [1]. In 

contrast, ISO 15189 [2] recommends 

using an independent control 

From the IVDR

CHAPTER III REQUIREMENTS 
REGARDING INFORMATION 
SUPPLIED WITH THE DEVICE

20.4.1. The instructions for use 
shall contain all of the following 
particulars:

“(u) the metrological traceability 
of values assigned to calibrators 
and control materials, including 
identification of applied reference 
materials and/or reference 
measurement procedures of 

higher order and information 
regarding maximum (self-allowed) 
batch to batch variation provided 
with relevant figures and units of 
measure; 

(v) assay procedure including 
calculations and interpretation 
of results and where relevant if 
any confirmatory testing shall 
be considered; where applicable, 
the instructions for use shall be 
accompanied by information 
regarding batch to batch variation 
provided with relevant figures and 
units of measure;”



material. Importantly, in the new 

IVDR [3], the reagent manufacturer 

is required to report and must, if 

requested, provide the user with 

details of the individual reagent lots 

(see the “IVDR Information” box on 

previous page).

The monitoring of the performance 

of the individual lots can only be 

carried out via an independent 

control material or by calculating 

the mean value of the patient results 

of the respective analyte. However, 

the calculation of patient mean 

values depends on many variables 

and therefore is not always the 

optimal solution.

Proficiency test samples are also 

independent control materials, but 

measurements are not done daily, 

they are typically at long intervals, 

as described in the RiliBÄK. This is 

far from enough considering the 

case as described at the beginning 

of this article.

Here the solution is the use of 

independent control material. 

Ideally, the control material should 

be ready for use, i.e. liquid, so that 

preparation errors can be avoided.

From the literature

Miller et al [4] report that an 

examination of 1483 reagent lot 

changes on average showed 

deviations in more than 40.9% (14.3-

83.3%) of cases, affecting both 

quality and response the patient 

results had an influence.

Another publication [5] described 

the lot changes in a study that ran 

for more than 7 years on a collective 

of supposedly healthy people and 

diabetics. Again, however, after 7 

years at the end of the study, it was 

concluded that the discovered drift 

effects were due to lot change and 

that wrong clinical conclusions had 

been drawn.

A third case is reported from 

Italy [6] about a reagent recall 

for PTH (intact). The control 

material belonging to the reagent 

did not indicate the deviation of 

about 13-45% present. There were 

about 40,000 results in 18 Italian 

laboratories affected.
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From the ISO15189

“The use of an independent third-
party quality control should be 
considered either in place of or 
in addition to the quality control 
materials provided by the reagent 
or assay manufacturer.”

While the control materials of the reagent manufacturer (blue 
and torquoise) show no deviations, an increase in the sodium 
measurement values caused by the lot change can be clearly 

recognized via the calculated patient mean values (black) and the 
independent control material (red).
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agenzcharge nicht detektiert werden kann. 

Zwischen einzelnen Reagenzchargen kann 

es deutliche Unterschiede geben. Genau 

an dieser Stelle ist das Kontrollmaterial, 

welches nicht auf die einzelne Reagenz-

charge optimiert wurde, als unabhängige 

Überprüfung des analytischen Prozesses 

gefordert.

Ermittelte Ursache
Die Kontrollen waren auf die neuen 

Elektroden- und Kalibratorchargen ab-

gestimmt und somit nicht in der Lage, 

Abweichungen bei Patientenproben zu 

erkennen.

Lösung
Zukünft ig werden im Labor unabhängige 

Kontrollmaterialien verwendet. Die aktuelle 

Rili-BÄK sieht zurzeit noch nicht vor, eine 

unabhängige Kontrolle vorzuschreiben [1]. 

In der ISO 15189 [2] wird hingegen dazu 

geraten, ein unabhängiges Kontrollmaterial 

zu verwenden. Auch in der neuen IVDR [3] 

wird der Reagenzhersteller in die Pfl icht 

genommen und muss auf Wunsch den An-

wendern Details zu den einzelnen Reagenz-

chargen bekannt geben (siehe Info-Kästen).

Die Überwachung der Leistungen der 

einzelnen Chargen kann nur über ein 

unabhängiges Kontrollmaterial oder 

eingeschränkt über die Berechnung des 

Mittelwertes der Patientenresultate des 

jeweiligen Analyten erfolgen. Die Berech-

nung der Patientenmittelwerte ist jedoch 

von vielen Variablen abhängig und deshalb 

nicht immer die optimale Lösung.

Ringversuchs-Kontrollproben sind auch 

unabhängige Kontrollmaterialien. Die Mes-

sung erfolgt jedoch nicht täglich, sondern in 

weiten zeitlichen Abständen, so wie in der 

Rili-BÄK beschrieben. Dies reicht bei Wei-

tem nicht aus, um Situationen, wie am An-

fang des Textes beschrieben, zu vermeiden. 

Hier ist die Verwendung von unabhängigem 

Kontrollmaterial die Lösung. Idealerweise 

sollte das Kontrollmaterial gebrauchsfertig 

sein, also fl üssig, damit Aufl ösefehler gar 

nicht erst auft reten können.

Aus der Literatur
Miller et al. [4] berichten, dass eine 

Überprüfung von 1.483 Reagenzchar-

genwechseln im Mittel bei über 40,9�% 

(14,3–83,3�%) der Fälle Abweichungen 

zeigte, die sowohl auf die Qualität, als auch 

auf die Patientenresultate Einfl uss hatten. 

Eine weitere Publikation [5] beschrieb 

die Chargenwechsel in einer Studie, die 

über sieben Jahre an einem Kollektiv von 

vermeintlich Gesunden und Diabetikern 

verlief. Auch hier wurde, allerdings nach 

sieben Jahren am Ende der Studie, der 

Schluss gezogen, dass die entdeckten Drift -

eff ekte dem Chargenwechsel zuzuschrei-

ben sind und dadurch falsche klinische 

Schlüsse gezogen wurden. 

Ein dritter Fall über einen Reagenz-

rückruf bei PTH (intact) wird aus Italien 

berichtet [6]. Das zum Reagenz gehörende 

Kontrollmaterial zeigte die vorliegende Ab-

weichung von ca. 13–45�% nicht an. Es wa-

ren ca. 40.000 Resultate in 18 italienischen 

Laboren betroff en.   
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,,Die Benutzung von Qualitätskon-
trollen einer unabhängigen Dritt-
stelle sollte entweder anstelle oder 
zusätzlich zu den Qualitätskontrollma-
terialien in Betracht gezogen werden, 
die durch den Hersteller der Reagen-
zien oder des Messgeräts geliefert 
werden.’’

Aus der ISO 15189

Während die Kontrollmaterialien des Reagenzherstellers (blau und türkis) keine Abwei-

chungen zeigen, kann über die berechneten Patientenmittelwerte (schwarz) und das 

unabhängige Kontrollmaterial (rot) eine Erhöhung der Natriummesswerte, verursacht 

durch den Chargenwechsel, eindeutig erkannt werden. 
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