Lead Care® Verification of Performance Specifications


The CLIA legislation requires that a laboratory must verify performance specifications of an unmodified, FDA-cleared assay before that test is placed in service.  In some cases, the Michigan Regional Laboratory Committee has determined that certain tests that are categorized as waived should also be validated by each site prior to being placed in service.   Tests are not exempt just because they have received FDA clearance nor are there any exemptions listed in the original CLIA documentation published in the Federal Register.  A verification study must provide evidence that the accuracy, precision, and reportable range of the procedure are adequate to meet the needs of the clinic.  Substantial agreement or improvement over the older or standard method must be documented.  In the case of the Lead Care® Analyzer from ESA, the standard method is atomic absorption spectroscopy as performed by the Michigan Department of Community Health. A verification study must be successfully completed before results from any clinical tests performed with this instrument may be reported.  We will define a successful verification study for the Lead Care® Analyzer from ESA as a study in which accuracy, precision, reportable range and normal values appropriate for the patient population seen at the clinic.  The following conditions must be fulfilled prior to approval by the laboratory director.

Condition One: Training will be provided by Lead Care® personnel.  All reagents will be new and in date.  Each person who will be performing the procedure must be trained by the Lead Care® trainer.  Each person who will be performing the procedure will have their training and competency monitored individually.  Persons who cannot maintain a 90% proficiency with this procedure during validation may not perform the procedure on clients until they have met the 90% proficiency level for 4 months.  See Skills Checklist LeadCare® Blood Lead Analyzer.

Condition Two: The testing agency will subscribe to the external proficiency program offered by the Wisconsin State Laboratory of Hygiene in Madison, Wisconsin (WSLH).  This program is funded by the Centers for Disease Control and is offered at no charge.  WSLH has deemed status, as defined by the Centers for Medicare Services (CMS), for lead proficiency testing.    Upon completion of the verification study, WSLH will send three unknown blood samples for whole blood lead testing each month and two extra CLIA certifying samples every third month. The testing agency will test the unknowns along with their own controls and submit their results to WSLH in a timely manner.  Late samples are scored as zero (0) and are considered incorrect.

In addition to the accuracy study detailed in Condition Three, the initial verification study will consist of 10 proficiency samples supplied by WSLH.  The testing agency must achieve a 90% agreement between consensus (expected) results and the testing agency’s observed results.  These proficiency samples will be distributed by MDCH to each participating laboratory.  The testing agency must obtain expected results in at least 9 out of 10 (90%) of these samples.  If more than one sample does not agree with the expected result, a second panel of 10 samples must be tested.  

Condition Three: The testing agency will conduct an in-house verification study to determine accuracy, precision, reportable range, and reference range (normal values). 
1. Accuracy

a. The testing agency will conduct an in-house study to compare the results of whole blood samples submitted to MDCH against whole blood samples tested with the Lead Care Analyzer.  Both samples will be collected in the same finger poke from clinic clients.  A capillary blood sample (approximately 250 (l) must first be collected for testing to be performed at MDCH.  An additional 50(l is collected into a graduated capillary tube used for analysis on the LeadCare instrument.  A second finger poke will not be performed if there is insufficient blood for analysis on the LeadCare instrument. Multiple samples from the same individual may not be included.  

b. Blood must be collected from a minimum of 10 clients.  Successful verification of assay performance will be achieved when there is a correlation of 90% or better between whole blood samples tested at both MDCH and the clinic using the LeadCare Analyzer. Until the verification study is complete, the results from the LeadCare analyzer may not be reported for clinical use.  Only results from testing performed at MDCH will be reported to the patient.  The target population for the verification study will be children ages newborn to 6.  Analysis of the test results will be performed by the laboratory director.  Criteria for acceptance are as follows:

i. Slope:  1.0 +/- 15%

ii. Y-intercept:  -5 to +5

iii. R2:  >0.90

c. Results of the proficiency testing samples from Condition 2 may also be used in determination of accuracy.  

d. Since you are using blood samples collected from your clients, this protocol requires review and approval by your Institutional Review Board (IRB) before the start of the study.  This protocol was evaluated on July 12, 2005 by the MDCH IRB.  It was determined to be a minimal risk activity that is exempt from MDCH IRB approval under the provisions of 45 CFR 46.101 (b) (5).  A copy of the IRB approval form is available upon request from Dr. Jeff Massey (517-335-8850).  Clinics must provide a written consent form to the parent which authorizes collection of blood for lead testing.  

2. Precision

a. The level 1 control results (generated from a single control vial) over 20 days of testing are used to evaluate assay precision.  The mean and SD of the results are calculated and used to evaluate precision.

b. Use the form labeled “Precision Study” in the LeadCare System Validation booklet (supplied by LeadCare).  This form is also on a diskette supplied with the booklet in MS EXCEL spreadsheet format; you may use that file to perform the calculations for precision.

c. Analysis of the test results will be performed by the laboratory director.  Criteria for acceptance:  mean value is within the acceptable range for the Level I control + 2 SD.

3. Reportable Range

a. Test a minimum of 5 “blood lead Standards” (controls, standards, or proficiency samples with known lead concentrations) that cover the reportable range of the LeadCare system (1.4 to 65 (g/dL) .  The samples are treated like patient samples with results reported in (g/dL.  The results obtained for each sample are plotted against the target value, and the slope and R2 value.

b. Use form labeled “Linearity Study” in the LeadCare System Validation booklet.

c. Analysis of the test results will be performed by the laboratory director.  Criteria for acceptance are as follows:

i. Slope:  1.0 +/- 15%

ii. Y-intercept:  -5 to +5

iii. R2:  >0.90

4.
Reference range:  reference ranges will be used as defined by the manufacturer

Condition Four:  After the verification study is completed, reviewed and approved by the Laboratory Director, the results each testing person will be reviewed monthly by the Laboratory Director.  Quality Control will be performed by all testing person each day that individual performs testing.  All Quality Control results must be within acceptable range for each control. When proficiency testing samples are received, one individual is identified to analyze and submit results to the PT agency.  After results are submitted to the PT agency, all testing personnel must analyze the PT samples.  All testing personnel must maintain an 80% level of proficiency on WSLH samples.  As with any new procedure, the testing personnel must be evaluated for competency prior to performing the whole blood lead determination, after six months of using the Lead Care® Analyzer and at yearly intervals thereafter.

LeadCare Verification Study:  Accuracy

Lead Care Analyzer:  
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Lead Care Test Kit:  
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Expiration Date:  ​​_______________________
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	Statistics


	Result
	Criteria
	Pass/Fail

	Slope


	
	1.0 +/-  15% 
	

	y-intercept


	
	-5 to +5
	

	R2


	
	>95
	


Reviewed:
Lab Manager
​​​​___________________________
Date  ____________





Lab Director
​​​​___________________________
Date  ____________
Skills Checklist

LeadCare® Blood Lead Analyzer

LeadCare® System

A user is certified to perform blood lead analysis with the LeadCare® System upon successfully performing the following activities.  The trainer is responsible for verifying that the trainee demonstrates the knowledge and ability to perform the following steps.

Specimen Evaluation

1. Confirm that collection device has been properly filled:

· Anticoagulant: Heparin or EDTA.

· Capillary devices filled to fill line, no air bubbles.

· Venous draws properly filled.

2. Specimen homogeneous – no clots.

3. Patient samples should NOT be refrigerated prior to mixing with treatment reagent.

System Setup

1. Turn on analyzer to initiate self-test.

2. Verify calibration (sensor and analyzer codes must match).

3. Check expiration dates on all reagents (sensors, treatment reagent, controls).

Controls

1. Bring controls to room temperature and mix thoroughly.

2. Transfer 50 µl from control vial to treatment reagent tube and mix.

3. Spread 50 µl of control/treatment reagent mixture over active site of sensor.

4. Insert sensor into analyzer and press start to initiate 180 sec countdown.

5. Document result and verify that result is within acceptable range.

Sample Preparation and Assay Performance

1. Transfer 50 µl of fresh blood into treatment reagent tube and mix.

2. Spread 50 µl of sample/treatment reagent mixture over active site of sensor.

3. Insert sensor into analyzer and press start to initiate 180 sec countdown.

4. Document result.
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	Date
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Knowledge Test

LeadCare® Blood Lead Analyzer

LeadCare® System

	
	
	
	

	Name:
	
	ID No.:
	

	
	
	
	

	Date:
	
	Unit:
	


True or False (T/F):

	
	1.
	Two levels of controls must be run each day of patient testing.

	
	
	

	
	2.
	Blood samples should be refrigerated before mixing with treatment 

	
	
	reagent.

	
	
	

	
	3.
	Heparin- and EDTA- anticoagulated samples are compatible with the 

	
	
	LeadCare® system.

	
	
	

	
	4.
	Clotted samples should not be used.

	
	
	

	
	5.
	LeadCare® sensors can be reused.

	
	
	

	
	6.
	Capillary or venous samples can be used with the LeadCare® system.

	
	
	

	
	7.
	The LeadCare® system reports results in µg/dl.


Fill in the blank:

8. The _____________________ is used to calibrate the analyzer to each lot of sensors.

9. Whole blood must be mixed with ______________________ prior to analysis with the LeadCare® system.

10. The LeadCare® system measures the amount of __________ in whole blood.
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