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Summary Report
PI Scores: 
Running PI analyte –sample scores:

Standard Report
Analyte results table: 
Scoring Table: 
Running PI scores:
Bias Chart (Absolute): 
Bias Chart (Relative): 
Precision Scores:
Sample Histograms:
Method Summary Data:

Error Identification:  

Discuss potential cause and troubleshooting actions.

Case Study Checklist
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Case Study - example
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Summary Report
Programme: Lipids
PI scores: overall % poor PI = 19%, attributed to Poor HDL performance, other analytes acceptable or good.
Running PI analyte –sample scores: approx. 50% good, with consistent mix of acceptable and poor. Worse than 
median.

Outcome: Review HDL performance
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Summary Report
PI scores: overall % poor PI = 19%, attributed to Poor HDL performance, other analytes acceptable or good

Standard Report for HDL
Analyte results table: your results higher than method mean, instrument mean and non scoring ref value
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Summary Report
PI scores: overall % poor PI = 19%, attributed to Poor HDL performance, other analytes acceptable or good

Standard Report for HDL
Analyte results table: your results higher than method mean, instrument mean and non scoring ref value

Scoring Table: 3 samples poor PI, 1 sample acceptable but PI 1.99. 
Running PI scores: LP0823 acceptable, from LP0923 consistently poor performance for > 25% of samples, 75% poor  
for LP0124 
Bias Chart (Absolute): 
Current results: instrument mean close to method mean (target), instrument SDs wide but n = 3.
Linear regression analysis: y = 1.16*x + 0.03, 16% positive systematic proportional bias
Previous results: longstanding positive systematic proportional bias, this dist worse than previous, 
Bias Chart (Relative): longstanding positive systematic proportional bias of approx. 12-18%
Precision Scores: this distribution: precision good, previously good or acceptable
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Summary Report
PI scores: overall % poor PI = 19%, attributed to Poor HDL performance, other analytes acceptable or good

Standard Report for HDL
Analyte results table: your results higher than method mean, instrument mean and non scoring ref value

Scoring Table: 3 samples poor PI, 1 sample acceptable but PI 1.99. 
Running PI scores: LP0823 acceptable, from LP0923 consistently poor performance for > 25% of samples, 75% poor  
for LP0124 
Bias Chart (Absolute): 
Current results: instrument mean close to method mean (target), instrument SDs wide but n = 3.
Linear regression analysis: y = 1.16*x + 0.03, 16% positive systematic proportional bias
Previous results: longstanding positive systematic proportional bias, this dist worse than previous, 
Bias Chart (Relative): longstanding positive systematic proportional bias of approx. 12-18%
Precision Scores: this distribution: precision good, previously good or acceptable

Sample Histograms: samples 3 and 4 off the scale, samples 1 and 2 non gaussian distributions but lab result over to 
the right of the majority. 
Method Summary Data: Method negative bias to other methods

Error identified: 16% positive systematic proportional bias
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Case 1 – Serum Chemistry – Total Protein 
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Summary Report
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Analyte Standard 

Report
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Analyte Standard 

Report
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Summary Report
Overall PI: Poor for Total Protein

Mostly good and acceptable scores for other analytes, a few non returns and one warning score for glucose and urate.
No distribution specific comments.

Standard Report for Total Protein
Analyte results table: Shows lower results for all samples compared to the method, instrument and overall means. Instrument Model SDs are wider for each sample than 
both the method mean and the overall mean, indicating wide variation within the instrument group data.

Scoring Table: Samples 1, 2 and 4 have PI scores >3 (negative PIs), with sample 3 having a PI of -1.55 (acceptable). 

Running PI scores: Good scores for SC0326. SC0126 and SC0226 show similar scores to this distribution. SC0426 worse than previous 3 months.
 
Bias Chart (Absolute): Imprecision Score = 16 (acceptable). Accuracy: Linear regression shows  - 9% proportional bias and 2.24 g/L constant bias (Y=0.91x + 2.24). Bias 
between approximately -2 and -4 g/L across the 4 samples. Wide SD for the instrument mean. However Lab results outside instrument +2SD. 

Bias Chart (Relative): Majority of samples over the last 4 months show negative % bias with this distribution showing the largest % negative bias. 2 samples from this 
distribution are off the chart (shown as arrows). 

Precision Scores table: IS score acceptable for this distribution and SC0326, and good for distributions SC0126 and SC0226.

Sample Histograms: Lab results at the far left of the histogram for samples 1, 2 and 4 showing lower results against the method mean.  Lab is likely the only results causing 
the instrument tail at the lower end. Sample 3 histogram shows sample result at the tail end of the method and instrument mean.

Method Summary Data: Lab method is highlighted in bold text. 71 instruments enrolled for this method. Method mean lower than other methods on the programme. 
Comparatively high CV%. If you click on the ‘method’ name in the analyte results table this would bring you up the instrument breakdown for the programme.

Error Identification: Mixed systematic error with predominant negative bias across the analytical range 30 – 80g/L
 
Troubleshooting performed by the lab: Calibrator, reagent & QC reviewed from initial analysis - all within normal parameters. Reagent and calibrator also within stability 
window. Repeat analysis performed – no poor performance on repeat (manually calculated the PI scores for each sample).  SC0526 performance is good.

Case 1 
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Instrument 

Summary Report
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Repeat Analysis Performance 

Sample 1 2 3 4

Result 59.1 63.3 50.4 77.2

Method Mean 60.4 64.8 51.6 78

Weqas TAE 2.3 2.4 2.1 2.7

PI -1.13 -1.25 -1.14 -0.59

SC0526 Performance 

SC0526 results: 

46.7, 71.8, 55.1, 69.2
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Audience Poll

Is there any further troubleshooting that you would do? 

What other actions would you take? 
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Case 2 – Serum Chemistry - Glucose
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Summary Report
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Analyte Standard 

Report
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Analyte Standard 

Report
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Summary Report
Analyte: Glucose
Overall PI for glucose: Poor.

Note: 5 instruments are enrolled with 4 submitting glucose results. All 4 instruments are the same manufacturer. Model, 
kit number.

Standard Report
Analyte results table: Analyte is scored against the Reference Value. Reported results are low compared to Reference 
Value, Method, Instrument and Overall means.
Scoring Table: 3 samples with PI scores >2 (negative PIs). Sample 3 PI -1.77. Overall performance category is poor.
Running PI scores: graph shows pattern of negative PI scores around 2 and 3 for a few months. SC0126 is the only 
distribution where there is a good PI score (for one sample only).
Bias Chart (Absolute): IS = O, r = 1. Imprecision scores are very good.  Accuracy: Linear regression shows -5% systematic 
negative proportional bias (y = 0.95x – 0),  This concentration dependent proportional bias is mirrored for previous 
distributions. 
Bias Chart (Relative):  Fairly consistent relative bias of around -5% (range  -4.4% to -7.2%).
Precision Scores table: Excellent precision scores for all distributions displayed on this report.
Sample Histograms: Lab results at the extreme lower end of the instrument (and all results) bars. 
Method Summary Data: N=22. Method CV% approx 2%. 

Error Identification:  Negative systematic proportional error.

Note: Persistent poor performance notice issued to the participant recently.

Open floor for discussion of potential troubleshooting and causes of this error.
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Case 3 – Urine Chemistry - Sodium
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Summary 

Report
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Analyte Standard 

Report
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Summary Report
Overall Performance Category: poor for Urine Sodium
Running PI analyte: Generally good performance scores over the 6 months. This month 5% poor PI.

PI scores table: shows high % of acceptable and warning scores across all analytes. Only 5 analytes show good overall performance scores.

Standard Report
Analyte results table: Shows significantly lower results for sample 2 compared to the method, instrument and overall means.
Scoring Table: Samples 1 and 3 have good PI scores. Sample 3 is poor , PI = -3.32. 
Running PI scores:  Predominantly good from 0424, with only the one sample from this distribution in the red category.
Bias Chart (Absolute): Anomaly for this distribution’s sample at a concentration of around 158 mmol/L. Narrow SD bars for the method. 
Linear regression – not calculated  therefore suggests that error is one of imprecision. All previous results acceptable.
Bias Chart (Relative): All previous results acceptable bias (in the white area). 
Precision Scores: Previous imprecision score excellent. IS of 63 is suggestive of imprecision attributed to sample 2. 
Sample Histograms: Sample 2 result off the scale compared to all results, your method and your instrument.
Method Summary Data:  all participants in same method group. If you click on the ‘method’ name in the analyte results table this would 
bring you up the instrument breakdown for the programme.
Error Identification:  Imprecision for sample 2, check other results for sample 2. Potential sample issue as sample 2 shows a negative bias 
for several other analytes (out of consensus with samples 1 and 2 scores).

Troubleshooting performed by the lab: 
Repeat sample 2 requested and re-assayed for analytes with acceptable/poor performance. Samples assayed by a different technician. 
Performance calculated by the lab and found to show vastly improved scores (PI scores between -0.03 and 1.74 (most <0.6)). 

Following discussion with the staff member, it transpired that this is likely a pre-analytical error. Potentially insufficient mixing of the 
sample prior to analysis. Root cause and troubleshooting discussed with the staff member as a re-training exercise.
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Case 4 – Quantitative FHb
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Summary Report
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Analyte Standard 

Report
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Summary Report
Overall Performance Category: poor for Quant FHb
Running PI analyte: 
Generally good performance scores up until FH0126. FH0126 – 67% poor PI, 33% non returns. This month 67% poor PI.

PI scores table: Only 1 analyte on this programme, overall category poor.

Standard Report
Analyte results table: Reported result 5 x higher compared to the method and instrument.
Scoring Table: Samples 1 and 3 have very high PI scores (28.97 and 20.71 respectively). Sample 2 has a good PI score (due to reporting 
>200). 
Running PI scores:  Predominantly good from FH0925 to FH1225, very poor from at FH0126.
Bias Chart (Absolute): Chart shows generally good performance, then a significant shift for FH0126 and FH0226. Narrow SD bars for the 
method. Linear regression – not calculated as only 2 quant results returned. Both results within the red area, significant positive bias for 
samples 1 and 3. 
Bias Chart (Relative): All previous results except FH0126 and FH0226 acceptable bias (in the white area).  Off the chart relative bias for FH 
0126 and FH 0226
Precision Scores: Precision scores not calculated for FH1125, FH0126 and FH0226. Imprecision score excellent at FH1025, 
acceptable/warning at FH1225.
Sample Histograms: Sample 1 and 3 results off the scale compared to all results, your method and your instrument. Sample 2, result not 
plotted as > result returned. 
Method Summary Data:  N = 63. Low method CV% for samples 1 and 3 compared with other methods. 

Error Identification:  The two results reported in this distribution along with the poor results for FH 0126 suggest a catastrophic error of 
+500% positive systematic proportional error. It is highly unlikely that this was associated with transcription or transposition as it occurred 
on 2 successive occasions. 

Root cause of the error: results were not reported in the correct units. Conversion to µg/g not carried out.
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FH0126
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