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Abstract: This review recalls some ISO 15189:2022 requirements for the management of examination 

results and emerging alternatives for internal quality control (IQC), in relation to Italian Society of 

Clinical Pathology and Laboratory Medicine (SIPMeL) Recommendations Q19. We have observed 

phenomena of contrasting “metrological,” or rather “tracealogic,” and “statistical” approaches. 

SIPMeL Recommendation Q19 picks up IQC with moving average from ISO 15189, which provides 

for the use of moving average of patient sample results (MA). In the veterinary field the procedure 

of QC with repeat testing on patient samples (RPT-QC) has met with some success. The “bayesian 

approach” of IQC making use of the distinction between a priori probability, evidential probability 

(data) and a posteriori probability (IQC rules). SIPMeL recommendations Q19 strictly adhere to ISO 

15189:2022 document. SIPMeL Q19 calls for abandoning the 1-2s rule, using appropriate computer 

tools, not only control charts, and trying to reduce false positives to very low frequencies. The 

alternatives to IQC with patient results and Bayesian approach are compatible with ISO 15189 and 

SIPMeL Q19. In contrast, the alternative with material designed for traceability, with assigned value, 

is not compatible with ISO standard. 
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1. ISO 15189 and Internal Quality Control on Examination Results (IQC) 

This review recalls some ISO 15189:2022 [1] requirements for the management of examination 

results and emerging alternatives for internal quality control, in relation to SIPMeL 

Recommendations Q19 [2]. 

ISO/TC212 WG1 “Quality and competence in the medical laboratory” worked on the revision of 

ISO 15189 for a long time, from October 2018 to December 2022, which is unusual in ISO tradition. 

The new ISO 15189 is the result of innovations requested by the ISO ISO committee for conformity 

assessment (CASCO) leadership and from choices made by WG1 itself [3], elaborated in the intensive 

preparation work with the outcome also in some compromises [4]. 

Chapter 7 of ISO 15189:2022 (Processes) includes subchapter 7.3 Examination Processes with 

clauses 7.3.1 General, 7.3.2 Verification of Examination Methods, 7.3.3 Validation of Examination 

Methods, 7.3.4 Assessment of Measurement Uncertainty, 7.3.5 Biological Reference Intervals and 

Clinical Decision Limits, 7.3.6 Documentation of Examination Procedures, and 7.3.7 Ensuring 

Validity of Examination Results. 

Clause 7.3.7 calls for a procedure to monitor the validity of results, detect trends and changes, 

and apply statistical techniques, monitoring to be planned and reviewed periodically. Laboratories 

should remember that the same procedure in the new standard takes on a dual use: alongside 

monitoring of results the estimation of measurement uncertainty (MU), making use of ISO/TS 20914 

guidance [5]. The SIPMeL Recommendations Q19 picked up on this and developed the operational 

consequences [6]. 

International Federation of Clinical Chemistry and Laboratory Medicine (IFCC) with its Task 

Force on Global Lab Quality (TF-GLQ) group has also produced Recommendations on Internal 
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Quality Control [7]. Unfortunately, the IFCC Recommendations deviate significantly from ISO 15189 

requirements and also contain discrepancies with the scientific literature on the subject [8], eliciting 

criticism from several Authors [9], so we believe they are not useful for medical laboratories. 

2. Alternatives for IQC: Calibration Materials? 

We have observed phenomena of contrasting “metrological,” or rather “tracealogic,” and 

“statistical” approaches. Traceability of examination methods is a cardinal factor for quality 

assurance of results [10]. It makes use of two fundamental ISO documents: ISO 17511 [11] for the 

general case and ISO 21151 [12] for the case of methods without reference to the international system 

of units. 

The traceability has been proposed to modify IQC procedures to entrust certified reference 

materials, i.e., with assigned value, with the functions of Calibration Verification as well as 

Acceptance/Rejection of analytical runs, collected as “IQC Component I,” leaving to “IQC 

Component II,” which uses third-party, switchable control materials with concentrations at clinical 

decision limits, the control of measurement system variability (lot-to-lot variations, measurement 

drifts, etc.), provision of data for calculation of measurement uncertainty, and satisfaction of 

allowable performance specifications [13]. 

This proposal has been countered with very well-founded criticisms: cost of quality control, 

material designed for trueness not for monitoring, violation of quality control principles, lack of 

fundamentals for interval of acceptability from uncertainty [14,15]. 

Traceability by calibration and quality control with measurement uncertainty are two very 

distinct fields: the former makes use of CLSI EP15 (Verification of Precision and Estimation of Bias) 

[16], CLSI EP32 (Metrological Traceability) [17], ISO 15189 point 6.5 (Equipment calibration and 

metrological traceability), ISO 17511 (metrological traceability), ISO 21151 (harmonization 

traceability). The second, on the other hand, is based on CLSI C24 [18] and addresses control of 

measurement system variability (lot-to-lot variations, measurement drifts, etc.), uses third-party 

control materials, with concentrations at clinical decision limits and calculated acceptability interval, 

provides data for calculation of measurement uncertainty and to meet allowable performance 

specifications, allows acceptance/rejection decisions of result runs. 

3. Alternatives for IQC: Patients' Results 

SIPMeL Recommendation Q19 picks up IQC with moving average from ISO 15189, which 

provides for the use of moving average of patient sample results (MA), explaining that the 

documented methods refer to MA of patient results, not QC materials, that The main advantage of 

IQC with MA is that it is continuous and thus offers the possibility of immediately (or at least more 

quickly) detecting examination problems, especially in the intervals between IQC measurements 

with materials. 

However, MA can be labor-intensive to carefully fine-tune and optimize alarm settings [19–22]. 

MA has been well described with real-world experiences [23], also as Exponentially weighted moving 

average (EWMA) [24–26]. Original and interesting, but requiring significant computer resources, is 

the approach that uses for averaging not patient results but differences between consecutive results 

[27,28]. 

4. Alternatives to IQC: Repeated Examinations 

The SIPMeL Recommendations Q19 report how in the veterinary field the procedure of QC with 

repeat testing on patient samples (RPT-QC) has met with some success [29–32]. Flatland and 

Freeman's protocol, initially tried on blood counts, involves day-after-day storage of the sample and 

measurement of the sample from the day before. The control result is the difference between repeated 

measurements, on which the same statistical QC rules can be applied, starting, for example, from 1-

3s. 
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5. Alternatives for IQC: the “Bayesian” Approach 

We have seen the so-called “bayesian approach” of IQC in an early 2015 article on coagulation 

examinations [33], taken up in a recent experience [34]. The proposal has something in common with 

the “traceological” scheme described above, but with fewer flaws and more advantages. 

The life of an examination method in the traditional way is through development, validation, 

verification, initiation of IQC (phase I) and then moving on to IQC monitoring (phase II). It is not a 

matter of using the algebraic formula of Bayes' theorem, but of making use of the distinction between 

a priori probability, evidential probability (data) and a posteriori probability (IQC rules). 

In practice, the initiation of IQC (phase I) contains the “a priori” probability, the monitoring of 

(phase II) contains the “a posteriori” probability (Figure 1). Bayesian tools use the manufacturer's 

available prior information along with the available data stream to derive posterior estimates 

between series [34]. 

 

Figure 1. Initiation and monitoring of IQC (bayesian approach). “A priori” at the manufacturer, “data or 

probative” and “a posteriori” at the laboratory. Drawn based on Ref. 34. 

The principle of close collaboration between IVD manufacturer and laboratory had also been 

included and enhanced by SIPMeL Recommendations Q19 in relation to ISO document 15198 [35–

37], now unfortunately proposed in ISO for withdrawal. 

6. SIPMeL Q19 Recommendations for IQC According to ISO 15189: Final 

Messages 

Data on the implementation in laboratories of ISO requirements on IQC are contradictory. For 

example, the survey conducted by UK NEQAS in 2024 would have given compliance with the 

requirements for all laboratories, but the responses to the questionnaire were only 127 out of 1200, 

thus insignificant [38]. 

SIPMeL recommendations [2] strictly adhere to ISO 15189:2022 document: (7.3.7.2 (a) mandatory 

IQC procedure for continuous monitoring of results, based on specified criteria, of expected quality 

relevant to clinical decision making; (7.3.7.2 (b) IQC material selected for stability, matrix and 

behavior in the method close to patient samples, concentration levels close to clinical decision limits, 

and over the entire range of the examination method.  

(7.3.7.2 c) If necessary, the material is replaced by patient results, e.g., with a moving average or 

percentage of samples with results below or above thresholds, comparison of patient results with an 

alternative validated procedure with calibration of the same or higher order (ISO 17511), repetition 

of retained patient samples. (7.3.7.2 g) IQC must prevent the release of patient results in the case if it 

does not meet the acceptability criteria, samples must be re-examined after error correction (see 7.5), 

including those examined since the last successful IQC event. 

(7.3.7.2 d) IQC should be performed with a frequency based on the stability and robustness of 

the examination method and the risk of harm to the patient. (7.3.7.2 (e) Trends and variations should 

be identified and statistical techniques applied. 
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(7.3.7.2 f) IQC data should be reviewed at regular intervals. SIPMeL Q19 develops these 

requirements by adding reference to CLSI C24 for Sigma metrics, highlights the use of IQC for 

measurement uncertainty, for Point of Care Testing (POCT) services recalls only CLSI POCT07 [39], 

POCT08 [40], POCT14 [41], warns that materials used in the “pass/fail” mode do not comply with 

IQC ISO 15189 requirements, which call for monitoring, asks for justifications of alternative 

procedures, highlights quantitative measurements for qualitative end results and metrics for IQC 

generated by the process itself (as in the case of Next Generation Sequencing, NGS), proposes 

monitoring even for nominal qualitative or ordinal numerical results. 

At the very least, SIPMeL Q19 calls for abandoning the 1-2s rule, using appropriate computer 

tools, only control charts, and trying to reduce false positives to very low frequencies, a few events 

per day, to allow in-depth investigation of the detected phenomena without significantly disrupting 

the operational flow of diagnostic activity. 

The alternatives to IQC with patient results and Bayesian approach are compatible with ISO 

15189 and SIPMeL Q19. In contrast, the alternative with material designed for tracking, with assigned 

value, is not compatible with ISO 15189 and SIPMeL Q19 (Table 1). 

Table 1. Alternatives to IQC, ISO 15189 and SIPMeL Q19 conformity. . 

IQC Alternative 
ISO 15189 and SIPMeL 

Q19 conformity. 

Traceability material (with manufacturer) No 

Patient results (moving averages) Yes 

Repeated patient examinations Yes 

Bayesian approach (with manufacturer) Yes 
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Abbreviations 

The following abbreviations are used in this manuscript: 

ISO International Organization for Standardization 

SIPMeL Italian Society of Clinical Pathology and Laboratory Medicine 

IQC Internal Quality Control 

MA Moving Average 

RPT-QC Quality Control with Repeat Testing on Patient Samples 

CASCO ISO Committee for Conformity Assessment 

MU Measurement Uncertainty 

IFCC International Federation of Clinical Chemistry and Laboratory Medicine 

TF-GLQ Task Force on Global Lab Quality  

CLSI Clinical and Laboratory Standards Institute 

EWMA Exponentially Weighted Moving Average 

POCT Point of Care Testing 
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