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Problem Solving Checklist

Analyte SDI Score
Precision
r, IS,Sy.x, 

Accuracy
m,c

Previous dist.
Identify 

error
Possible Cause Analyte
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Case Study Example – Serum Chemistry - Calcium
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Case Study Example – Serum Chemistry - Calcium

• Analyte: Calcium (Serum Chemistry)
• SDI Score: Overall SDI score 2.95 (Poor). All samples SDI > 2
• Precision: Sy.x 0.023 – acceptable. IS 7 - good
• Accuracy:  y = 1.02 x + 0.07. Proportional bias 2.15%, constant bias +0.073 mmol/L
• Previous Dist / comments: Previous SDI graph shows good SDI scores up to TF, scores significantly 

worse from SC0422. Problem seems to be getting worse.
• Error Identification: Mainly constant error but elements of both proportional and constant.
• Possible Cause: Calibration Issue, time expired reagents, instrument zero, instrument blank.
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Case Study Example – Serum Chemistry - Calcium

• Further Info: 
• A scheme organiser letter was sent to laboratory due to the 3 episodes of poor performance.
• Lab replied and found that the ‘higher calcium values related to a specific calibration’. This was noted on 

both of their analysers but more pronounced on Line 1. This was also related to a change in lot number 
of reagents (this was the predominant reagent in use for the relevant period)

• Annotated IQC Chart:
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Case Study Example – Serum Chemistry - Calcium

• IQC Charts for Line 1 and Line 2:
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Case Study Example – Serum Chemistry - Calcium

• Network IQC Chart – The analyser in question (Line 1) is the blue line – a significant shift can be seen in 
IQC results around late March:
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Case Study Example – Serum Chemistry - Calcium

• Outcomes from Lab:
• Re-training and education of staff reviewing IQC who did not appreciate the significance of the shift in 

IQC results.
• In discussions regarding the use of ‘wider’ ‘network wide’ IQC limits to accommodate performance of 

analysers across the network.
• Patient results from this period were reviewed and it was felt that no detrimental affects on patient care 

would have arisen from this performance issue.

• EQA Performance following re-calibration:
• Performance improved significantly following re calibration late June and was acceptable for SC0722, 

and good for SC0822 and SC0922 – therefore there was no requirement to report the laboratory to the 
NQAAP.
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Case Study 1 – Serum Chemistry - Bicarbonate
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Case Study 1 – Serum Chemistry - Bicarbonate

• Analyte: Bicarbonate (Serum Chemistry) 
• SDI Score: Overall SDI score 3.43 (Poor). All samples SDI > 2
• Precision: Sy.x 1.3 – unacceptable. IS 723 - unacceptable
• Accuracy:  y = 0.70 x + 1.97. Proportional bias -29.55%, constant bias +2.0 mmol/L
• Previous Dist / comments: Previous SDI graph shows good SDI scores for SH and SI. Non-return for SJ. 

Poor scores from SK.
• Error Identification: Error of precision and accuracy - both proportional and constant error.
• Possible Cause: Calibration Issue, time expired reagents, instrument zero, instrument blank.
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Case Study 1 – Serum Chemistry - Bicarbonate

• Further Info: 
• A scheme organiser letter was sent to laboratory due to the 4 episodes of poor performance.
• Lab has noted assay issues for over 6 months. Patient samples are analysed in batches rather than in 

random access mode.
• Lab found that EQA samples had been analysed on Instrument in question when patient samples were 

being assayed on another instrument so this assay was not being well controlled at time of EQA 
• Also see assay drift after calibration:
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Case Study 1 – Serum Chemistry - Bicarbonate

• Analyte: Bicarbonate (Serum Chemistry) 
• SDI Score: Overall SDI score 3.43 (Poor). All samples SDI > 2
• Precision: Sy.x 1.3 – unacceptable. IS 723 - unacceptable
• Accuracy:  y = 0.70 x + 1.97. Proportional bias -29.55%, constant bias +2.0 mmol/L
• Previous Dist / comments: Previous SDI graph shows good SDI scores for dist SH and SI. Non-return for 

SJ. Poor scores from SK.
• Error Identification: Error of precision and accuracy - both proportional and constant error.
• Possible Cause: Calibration Issue, time expired reagents, instrument zero, instrument blank.
• Outcome: 
• Improve sample handling of EQA samples
• Introduction of aqueous standard for bicarb as supplementary IQC 
• Look at ways of improving drift in assay ? More frequent calibration ? Sample throughout and time on 

analyser
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Case Study 2 – Lipids – LDL Cholesterol
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Case Study 2 – Lipids – LDL Cholesterol

• Analyte: LDL Cholesterol (Lipids) 
• SDI Score: Overall SDI score 2.38 (Poor). All samples SDI ≥ 2. Sample 1 no return for LDL – correct due to 

high Trig in sample.
• Precision: Sy.x 0.008 – good. IS 0 - good
• Accuracy:  y = 1.14 x + 0.1. Proportional bias +14.46%, constant bias +0.104 mmol/L
• Previous Dist / comments: Previous SDI graph shows worsening performance, poor from dist L400.
• Error Identification: Error of accuracy – mainly proportional error.
• Possible Cause: Calculated parameter - ? Correct Formula used  ? Issue with measured analytes used in 

formula



www.weqas.com 15

Case Study 2 – Lipids – Cholesterol Report 
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Case Study 2 – Lipids – LDL Cholesterol

• Analyte: LDL Cholesterol (Lipids) 
• SDI Score: Overall SDI score 2.38 (Poor). All samples SDI ≥ 2. Sample 1 no return for LDL – correct due to 

high Trig in sample.
• Precision: Sy.x 0.008 – good. IS 0 - good
• Accuracy:  y = 1.14 x + 0.1. Proportional bias +14.46%, constant bias +0.104 mmol/L
• Previous Dist / comments: Previous SDI graph shows worsening performance, poor from dist L400.
• Error Identification: Error of accuracy – mainly proportional error.
• Possible Cause: Calculated parameter - ? Correct Formula used  ? Issue with measured analytes used in 

formula
• Cholesterol Performance: SDI on dist LP0521 1.66 – positive bias
• Actual Cause: Incorrect calibrator values on Cholesterol used – IDGCMS calibrator values not CDC values. 
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Case Study 3 – Serum Chemistry – CKD-EPI eGFR
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Case Study 3 – Serum Chemistry – CKD-EPI eGFR

• Analyte: CKD-EPI eGFR (Serum Chemistry) 
• SDI Score: Overall SDI score 5.81 (Poor). All samples SDI > 2
• Precision: Sy.x 3 – acceptable. IS 28 - acceptable
• Accuracy:  y = 1.55 x – 5.03. Proportional bias +54.86%, constant bias -5.0
• Previous Dist / comments: Previous SDI graph shows consistent poor scores
• Error Identification: Error of accuracy – predominantly proportional error.
• Possible Cause: Calculated parameter - ? Correct Formula used  ? Issue with measured analytes used in 

formula
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Case Study 3 – Serum Chemistry – Creatinine Report
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Case Study 3 – Serum Chemistry – CKD-EPI eGFR

• Analyte: CKD-EPI eGFR (Serum Chemistry) 
• SDI Score: Overall SDI score 5.81 (Poor). All samples SDI > 2
• Precision: Sy.x 3 – acceptable. IS 28 - acceptable
• Accuracy:  y = 1.55 x – 5.03. Proportional bias +54.86%, constant bias -5.0
• Previous Dist / comments: Previous SDI graph shows consistent poor scores
• Error Identification: Error of accuracy – predominantly proportional error.
• Possible Cause: Calculated parameter - ? Correct Formula used  ? Issue with measured analytes used in 

formula
• Creatinine Performance: SDI on dist BZ 3.48
• Actual Cause: Use of paediatric settings on 1 site compared to other site using ‘normal’ settings resulted 

in approx. 5% lower Creatinine values. Instrument group mean Negative to reference value – this lab 
even more Negative than method mean resulting in poor SDI

• Outcome: Settings not changed – Manufacturer in to assist - Gradual improvement seen. Performance 
now generally acceptable / good


