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Learning Objectives

Participants will be able to:

1. Identify at least 2 benefits Independent Q.C. 

can provide when troubleshooting an out-of-

control event.

2. Recognize at least 2 advantages an 

interlaboratory comparison program can 

provide.



Agenda

4 case study examples

1. Unity Monthly Peer comparison revealed marginal performance.   

Example “GGT” calibration factor.

2. Unity Monthly Peer comparison provided confidence.          

Example “Vancomycin”

3. Unity Monthly Peer comparison (19-02-2019), 2 level controls 

outside the acceptable 2 SDI of Peer group (69 Labs, 2434 points). 

Example “Micro albumin Urine Albumin” Calibrator.

4. Free T3. New 6 point calibrator and new Assay file. Stop test.



Interpretation

QCNet Monthly Report

Bias
Precision

SDI=How many S.D away from the over all mean



Formulas

S.D.I and C.V.R 

S.D.I = Standard Deviation Index = Lab Mean – Peer Group Mean  = Bias (how many S.D away from the overall Mean) 

                                                                          Peer group S.D 

C.V.R = C.V. Ratio =  Lab  C.V (monthly)    = Precision 

                                    Peer C.V (monthly) 



Case Study # 1 

G.G.T (Gamma-Glutamyl Transferase)



Unity “Laboratory Comparison Report”

GGT (October 2017)



Unity “Monthly Bias & Imprecision Histogram”

GGT (December 2016)



Unity “Bias & Imprecision Histogram”

GGT (October 2017)



Unity “Bias & Precision Histogram”

GGT (September 2016)

2-Establish new Range?



Product Information

December-2017

“Adjust the GGT calibration Factor using a standardized alignment solution.”

Received  on (20-November-2017)



The disadvantage of not having a means of comparing your Q.C 

results with your Peer group, example Unity.

Levy Jennings chart from Instrument looks perfect. Before changing the factor.



The disadvantage of not having a means of comparing your Q.C 

results with your Peer group, example Unity.

Levy Jennings chart from Instrument looks perfect. After changing the factor.



The Advantage of having a means of comparing your Q.C 

with your Peer group, example Unity.

Factor changed on this day, (26-12-2017).

Readings of the same control Before and after the Factor change showing an 18% falsely elevated result.

Which explains the years of continuous  +ve bias for Q.C as well as patient result.



No patient harm was done.

GGT showed a Marginal performance, but with in 2 S.D.



The magnitude of Risk

If there was no Peer comparison 

The direct effect of all that to the patient

Work Load Statistics of GGT from 2014 to 2017

? # of Patients

Cost of Good Quality                                   Vs                   Cost of Poor Quality

1 vial per 3 days, 1 kit =12 vials = SAR 1000

1 kit of Q.C-1 & Q.C-2, 2 kits per month = SAR 2000

In 3 Years 2000 x 36 =  SAR 72,000  ($ 19,200)

Year source of data # of Samples Number of Patients at 3.3 samples per patient

2014 Estimate 70,000 (source ) AinIQ-BIS
2015 Estimate 70,000

2016 CERNER 115,601

2017 CERNER 73,741

Total 329,342 99,800 = 100,000 patients since 2014 in Jeddah only

SAR 100,000,000
($26,666,666)

1

2

3



Cost of Quality

• CLSI Report QMS20-R. 2014 (understanding the cost of Quality in the 

Laboratory)

• Cost of Quality for Return on Investment (ROI)

• Cost of Good Quality (prevention/appraisal/upfront cost)

• Cost of Poor Quality (internal failure/external failure cost)

• Hard cost vs soft cost

• Cost saving  Vs cost avoidance , templates/Forms/Charts

• R.O.I = (Amount Gained – Amount spent) X 100

Amount Spent



Laboratory Performance Overview (GGT)

Before changing the Factor After changing the Factor



Laboratory Comparison Report (GGT)

Before changing the Factor After changing the Factor



Bias imprecision (GGT)

Before changing the Factor After changing the Factor



What are the chances of this will:

1. Happen to your Lab?                                                    

or

2. Happen to our Lab again?

Learning from mistakes (GGT)



Second wave of GGT +ve bias 

after 2 years and 9 months (29-Sept-2020)

29-09-2020 @ 06:39 
A.M (59 U/L)

29-09-2020 @ 01:25 
P.M (68 U/L)

30-Sept-2020 @ 06:44 A.M (67 U/L)

30-Sept-2020 
@ 03:22 P.M 

(62 U/L)

Downloaded 
Assay file. The 

default factor is 
non IFCC factor 

(8077)

What happen?

Changed 
Factor to IFCC 
factor (7418)

1

2
3

4

This time the problem was solved in 2 days, not 3 years.

Unity
Real
Time,
Assayed
Chemistry,
Bio-Rad
Lot#26450
GGT



Why IFCC factor?

GGT insert package
C.A.P. (C-B 2020) Kit Instruction

Product Information from Sept-19-2014

Product Information

Instrument calibration



Summary

1- Case # 1 (GGT)

- Unity Monthly Report showed marginal

Performance. (Continuous Positive bias)

- Investigation - vendor Product Information

Letter recommended Adjust Calibration Factor.

- Calibrator Adjusted – Problem Solved.

- Second wave of GGT + ve bias, (29-Sept-2020)



Case study # 2

Vancomycin
Feb-2018, Pharmacy called the Lab.

Checked Q.C results on Instruments

Checked Q.C results and Q.C History on Unity (www.QCNet.com)

Checked recent C.A.P. surveys

You are giving us….

“higher results than expected of Vancomycin
trough levels.”

Our Controls are good compared to 
our Peers.

http://www.qcnet.com/


Case study # 2 Vancomycin Pre-analytical

Feb-2018, Pharmacy, higher results than expected since November-2017

➢ Two Instruments performance with Quality Control Material.  (Peers = 75 Labs, Method = 122 Labs)



Case study # 2 Vancomycin Preanalytical

Feb-2018, Pharmacy, higher results than expected since November-2017

➢ Two Instruments performance with patient samples in the past Two years.

Conclusion

➢ No further Investigation in Analytical phase.

➢ Investigate Pre-Pre-Analytical. (Pharmacy)

➢ “Up to 75% of Lab errors occur in pre-analytical phase.” ?? 
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Case study # 2 Vancomycin Preanalytical

Feb-2018, Pharmacy, higher results than expected.

Pre-Pre-Analytical Investigation

Date: 16-January-2018

Subject: URGENT Recall and Replace Vancomycin. 

Concerns were received from Clinical Pharmacists 
Regarding
An alarming increase in the Vancomycin trough results.



Summary

2- Case # 2 (Vancomycine)

- Pharmacy queried “Vancomycin trough
results lately higher than expected.”

- Unity Monthly Report showed Good Q.C
Performance compared with Peer group.
(Peer/Method = 75/122 Labs) (confidence)

- No further Investigation in Analytical Phase.

- Origin of Problem was found to be Pre-Pre-
Analytical. (Medication)



Case study # 3 Micro albumin/Urine Albumin      Calibrator

19-02-2019, Unity Real Time (Monthly Evaluation Report)

Urine Chemistry Control  lot # 66800 Exp. Date  31-03-2019

➢Two levels of control outside the acceptable Peer 2 SDI.

compared to 69 Laboratories Globally (2434 points).

➢Two Instruments 



Case study # 3 Micro albumin/Urine Albumin     Calibrator

Micro albumin/Urine Albumin

19-02-2019, Unity Real Time (Monthly Evaluation Report)

Finding/Problem

➢ Urine Chemistry Control  lot # 66800 Exp. Date  31-03-2019

➢ Two levels of control out side the acceptable Peer 2 SDI, compared to 69 Laboratories Globally (2434 
points), on Two Instruments.



Case study # 3 Micro albumin/Urine Albumin     Calibrator

Micro albumin/Urine Albumin

19-02-2019, Unity Real Time (Monthly Evaluation Report)

Urine Chemistry Control  lot # 66800 Exp. Date  31-03-2019

Investigation 

➢ Current in use Micro albumin calibrator (Ref. # 2K98-02)

➢ Insert package for Micro albumin reagent

➢ Under Calibration paragraph:- “The Microalbumin assay must be calibrated using the 

microalbumin calibrator ref # 2K98-03”



Case study # 3 Micro albumin/Urine Albumin      Calibrator

Micro albumin/Urine Albumin

19-02-2019, Unity Real Time (Monthly Evaluation Report)

Urine Chemistry Control  lot # 66800 Exp. Date  31-03-2019

Solution 

➢ Recalibrated both Instruments with the correct calibrator and run the same 

control. Result the same as the peer value. See Levy-Jennings graph print out.



Case study # 3 Micro albumin                  calibrator

Micro albumin/Urine Albumin

Levy Jennings graph – Instrument print out



Case study # 3 Micro albumin                   calibrator

Micro albumin/Urine Albumin

➢ Bio-Rad Notification. Unity Report Available in QCNet.

➢ E-mail from Bio-Rad on Feb-19-2019 @ 9:04 PM, opened on 20-02-2019

➢ Investigation done and problem solved for Two instruments 19-02-2019 @ 3:40 PM

➢ How was the Lab able to do that??? 

➢ (Unity Monthly Report printed on 17-Feb-2019 @18:07:51)



Summary

3- Case # 3 (Microalbumin / Urine Albumin)

- Unity Report for January 2019:
Both the two Controls for the two
Instruments outside the Peer range.

- Investigation – As per Reagent
Insert Package – needed different
version of calibrator than the one in use.

- Calibrated – Problem solved.



Case study # 4 Free T3                     New 6 point calibrator

Product Information on (September-10-2019)  

New assay file,  new reagent , new calibrator (6 point)

Immediately  after starting the new calibrator: 

➢ Bio-Rad Q.C results were low outside the manufacturer range for Two different lot #s.

➢ The Two lots of Independent control picked up the problem

➢ Single / Company Q.C all level on a low side but with in the range.

➢ The manufacturer control did not pick up the problem

➢ Rerun  Previous C.A.P survey ( C-B 2019)

➢ One C.A.P. sample was out and the rest of the P.T samples all  on a negative bias .



Case study # 4 Free T3                     New 6 point calibrator

Product Information on (September-10-2019)  

New assay file, new reagent new calibrator (6 point)

➢ Unity Real Time (L.J chart) showing downwards shift

➢ Problem solved with new 6 point calibrator.

Oct-04-2019, Immunoassay plus Lot # 40950 First Q.C post 6 point calibration.                                   

(First 6 point calibrator)



Case study # 4 Free T3                     New 6 point calibrator

Product Information on (September-10-2019)  

New assay file, new reagent new calibrator (6 point)

Action 

➢ Immediately stopped the Assay (Free T3) until the correct Calibrator arrives from outside.



Case study # 4 Free T3                     New 6 point calibrator

Product Information on (September-10-2019)  

New assay file, new reagent new calibrator (6 point)

➢ Recalibrated using the newly arrived calibrator.

➢ Problem solved, Q.C results within the acceptable range.

➢ Resumed testing patient samples.

Single/Company control Lot # 01141U100 Bio-Rad Control Lot # 40970



Summary

4- Case # 4 (Free T3)

- New 6 point Calibrator started

- 2 lot # Bio-Rad Q.C outside range

- Independent Q.C picked up the problem 

- Company Q.C. low, but in range

- C.A.P Proficiency test out

- Stopped the Assay.

- Problem solved with new Calibrator



Take Home Message                            

➢ Medical Technologists

Never recalculate / re-establish Q.C range unless there is a very good  

justification or when it is due.

➢ Companies

Educate clients about your products.

➢ Laboratories

Use Independent Control

Establish your Q.C Range

Participate in Monthly Q.C Peer Comparison.

➢ National Guard Hospital

Jeddah, Chemistry staff, Thank You.



Thank You
from


