QUALITY CONTROL POOL PREPARATION, CHARACTERIZATION, AND USE
Background
1. Reasons for using quality control (QC) pools: QC gives confidence and validity to results, helps monitor the performance and output (especially drift) of a process, indicates when problems/deficiencies exist, helps make decision about results (i.e., acceptable criteria), and provides a statistical basis from which the results can be judged.

2. Accuracy and precision: Accuracy is the extent to which the average of several measurements agrees with the true value; precision is the ability of an instrument or method to reproduce its own measurement. 

3. Statistical parameters: The mean of a QC material assists in the indication of method performance. The mean provides an estimate of the central tendency of the distribution that is expected when method performance remains stable.  Any change in accuracy, such as a systematic shift or drift, would result in a change in the mean value of the control, which would be shown by a shift in the distribution of control results.

Selection of materials for QC pools 

1. When selecting and using QC materials, note the following:
a. Composition should be the same as patient samples.
b. The laboratory procedure manual or manufacturer’s manual should specify appropriate QC material for analysis.
c. QC materials should be handled as patient samples.
d. Mean and standard deviation of control material must be established before use.
e. Control materials with different concentrations must have different lot numbers.
2. Sources of QC materials:

a. Residual specimens
b. Expired blood-bank materials
c. Collections specifically for use
d. Laboratory preparations
e. Commercial sources


Preparation of serum bench QC pools
1. Preparing sufficient amounts of bench QC pools at one time for 2–3 years is recommended; this will provide long-term quality assurance for your laboratory and make the operation as efficient as possible.

2. Use one of the previously mentioned sources to obtain serum materials.

3. Prescreen the collected serum materials to determine the analyte concentrations of each individual sample and how to pool the serum materials to obtain one low-, one medium-, and one high-concentration pool.

4. Pool the materials designated to make up each pool and mix thoroughly.

5. Filter each pool through several layers of sterile 4x4 gauze into a sterile, glass Wheaton bottle and thoroughly mix on a stir plate before and during dispensing.  Clean stir bar with alcohol then water before adding to the pool.

6. For each pool, generate aliquots of a prespecified amount of serum into a prelabeled 2-mL cryovial and close the vial.

7. Place capped vials in 9x9 or 10x10 boxes labeled with pool name, assay, and box number (e.g., Box 1 of 7, 2 of 7, etc.).
8. Freeze boxes at -40(C or colder.  Typically, they can be kept at -70(C for several years (depending on the analyte).
Preparation of urine bench QC pools
Each laboratory can easily prepare urine bench QC material by collecting urine from several anonymous donors.  Preparing sufficient amounts of bench QC pools at a time for 2–3 years is recommended; this will provide long-term quality assurance for your laboratory and make the operation as efficient as possible.
1. Initially, collect urine in 1-L, acid-rinsed, polypropylene (PP) or polymethyl-pentene (PMP) wide-mouth bottles.
2. Prescreen the collected urine samples to determine the analyte (e.g., iodine) concentrations of each individual sample and how to pool the urine samples to obtain one low (40–70 µg/L for iodine), one medium (90–100 µg/L for iodine), and one high concentration (>100 µg/L for iodine).

3. Store urine samples at 4°C after collecting and before pooling.

4. Mix the appropriate urine samples together into a 2-L Teflon™ bottle. Ensure adequate mixing of the pool by stirring it on medium speed using a magnetic stir bar for 30 minutes.

5. For each pool, generate an aliquot of 1.8 mL of urine into a prelabeled 2 mL cryovial and close the vial.

6. Place capped vials in 9x9 or 10x10 boxes labeled with pool name, assay, and box number (e.g., Box 1 of 7, 2 of 7, etc.).

7. The vials should be frozen at -20°C or colder. Typically, they can be kept at          - 20°C for several years (depending on the analyte).

Homogeneity testing of freshly prepared bench QC pools

1. Randomly select ~5% of the total number of vials prepared for each pool. Selection is best done by taking a specific number of vials from different locations of each rack of pools.
2. Analyze those samples in one run to determine whether pool is homogenous. Not more than 10% variability should occur from vial to vial.

Characterization of bench QC pools

1. Analyze the newly prepared bench QC pools throughout a 20-day period to establish QC limits for each pool.

2. Calculate the mean and standard deviation (SD) for the 20 days, and calculate the mean ± 2 SD and mean ± 3 SD to set the limits.
3. Do not analyze patient samples for which results will be reported during this characterization phase.
4. A minimum 10 days worth of data should be collected to establish preliminary limits before any data are reported for patient samples.
5. As the end of the bench QC pools (~40 vials left) approaches, prepare a new lot of bench QC pools and characterize it while still using the old lot.  This will provide overlapping data from one lot of QC pools to the next.

How to use bench and blind QC pools

1. Bench QC pools are known to the analyst and inserted at the start of each run (after analyzing the calibration curve and before analyzing any patient samples) and at the end of each run so that judgments can be made on the day of analysis.
2. Blind QC pools are prepared, tested for homogeneity, and characterized in the same way as bench QC pools.  Typically, only two levels of blind QC pools are used: a level representing normal concentrations and a level representing abnormal concentrations (either elevated or depressed).  Blind QC pools are labeled so that they are indistinguishable from the patient samples.  Because blind QC pools are not known to the analyst, they are processed exactly like patient samples.  Only the supervisor reviews the results of the blind QC pools and has the key to decode them.  This procedure for testing blind QC pools is difficult when only one person works in the laboratory.  One alternative solution would be to have the supervisor pull five random samples to be re-run by the analyst.
3. Together, the bench and blind QC system helps assess the range of analyte concentrations by taking these samples through the complete analytical process.  The data from these materials can then be used to estimate methodological imprecision and assess the magnitude of any time-associated trends.

Westgard rules as run acceptability criteria
The Westgard rules are simple to use routinely. They improve capacity for detecting real analytical errors, give a low level of false assay rejections, indicate the type of error, and help with problem solving. 
Following are recommendations for acceptance/rejection criteria when three QC pools (low, medium, high) are used per run:

1. If all three QC pools (mean of replicate measurements) are within 2s

limits, accept the run.
2. If one of the three QC results is outside 2s limits, apply rules below and reject if any condition is met:
a. 13s - One QC pool (mean of replicate measurements) is outside 3s limit;
b. 22s - Two of the three QC pools (mean of replicate measurements) in current run are outside 2s limit on the same side of the mean;
c. R4s - Two of the three QC pools (mean of replicate measurements) in current run are outside 2s limit on opposite sides of the mean; or
d. 10x sequential - Previous 9 QC results (mean of replicate measurements) for this pool were on the same side of the mean.
PAGE  
1

