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How to work out an appropriate QC frequency for
each assay in your laboratory?
[Appropriate = Not inappropriate]
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How to work out an appropriate QC frequency for each assay in your
laboratory?
[Appropriate = Not inappropriate]

The current practices regarding the minimum frequency of Quality Control (QC)
are often based on regulatory requirements, such as CLIA’s minimum of 2
levels of QC per day in the United States of America for most CAP certified
laboratories.

ISO 15189 regulations don’t state a recommended QC frequency but they do
recommend in the technical requirement clause 5.6.2.2 that:

“Quality Control materials shall be periodically examined with a frequency that
is based on the stability of the procedure and the risk of harm to the patient
from an erroneous result.”

ISO 15189 understands that differing tests and situations will require differing
QC frequencies. So how do you use this advice to work out the appropriate QC

frequency for the assays in your lab?

http://laboratory-manager.advanceweb.com/quality-control-frequency/

So the keywords are periodically, frequency, stability, risk of harm and
erroneous result.

Deciding an appropriate QC frequency

The minimum frequency for QC testing is the frequency defined by the
manufacturer or the frequency defined by the regulatory agency that inspects
or assesses your laboratory, whichever is more stringent. Other factors may
cause the laboratory to decide to test controls more frequently. These factors
include:

the stability of the analyte and the method system

the number of patient tests that are routinely performed
change of instrument operators at change of work shift
change of reagent Lots

recalibration
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Remember that if a problem is discovered, the samples in previous runs of the
instrument may also have been affected. Once the problem(s) are corrected, it
may be necessary to go back and re-run previous samples working in reverse
order, until the retested results match the original results.

A different approach would seem appropriate to establish guidelines for QC
frequency in the context of patient safety. In this case we need to look at the
whole process wherein an erroneous lab test result may occur and can
compromise patient safety.

Considering patient risk as a performance metric in QC strategy design was
first considered by Dr. Parvin and Dr. Gronowski in Effect of analytical run
length on QC performance and the QC planning process. The average number
of patients with an unacceptable analytical error because of an undetected
out-of-control-error condition was proposed as a metric for evaluating the
efficacy of control strategies.

To relate SQC planning to frequency of QC, or run size, Dr. Parvin presented
QC measures by which “QC performance is measured in terms of the average
number of patient samples to error detection, or the average number of patient
samples containing an analytical error that exceeds total allowable error”, and
coined the term Max E(Nuf) to represent the maximum expected increase in
the number of unacceptable final patient results reported during the presence
of an undetected out-of-control error condition.

Parvin CA, Gronowski AM. Effect of analytical run length on quality control (QC)
performance and the QC planning process. Clin Chem 1997;43:2149-54.

There are various factors that you need to consider when deciding an
appropriate QC frequency. A good place to start is by asking the right
questions:

» Which assays are more stable compared to others?

»  Which tests are higher risk and have a higher impact if results are
erroneous?

How many patient samples are you running in between QC evaluations?
» What is the time between QC evaluations?
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If you ask the “right” questions, you'll get the “right” answers.

Unfortunately there is no straightforward answer to how frequently you should
run QC. However, if you ask the right questions, you’ll reach the right answer.
Make sure you are running QC more frequently for high risk and unstable tests;
ensure you start and end patient testing with a QC evaluation; and make the
time between QC evaluations shorter than the time needed to take corrective
action in the case of an erroneous result.

There's no easy 'calculation’ that is derived from that assessment. |t's still a
very subjective process. So QC frequency is put in the context of all the other
QA activities that you employ, but still... is there a scientific approach to
determine appropriate QC frequency? That's the question!

https://www.westgard.com/quest35.htm

In this context, different test-repeat cycles might be expected and estimated in
different clinical settings.

» For an outpatient or doctor’s office service, one can estimate this cycle
time to be as long as two or even three days.

» For a non-acute hospital setting, the test repeat cycle may be perhaps 4
hours.

» For an intensive care setting, the cycle time may be as short as 1 hour for
chemistry tests and 30 minutes for blood gases.

Although there may not be many published studies that document the test
repeat cycle time, it should be possible to estimate the repeat cycle time
characteristics in most laboratories. With that information in hand, the
laboratory could then plan the frequency of QC to ensure that repeat test
results will generally be confirmed after new controls have been analyzed.
Meeting this QC objective may impose increased QC activity in some settings,
particularly those hospital laboratories that operate at the minimum frequency
required by the CLIA regulations. For many physician offices, daily QC should
be adequate, but there should be concern about reducing the frequency to
once per week. Few medical settings would seem to justify such a low
frequency as once per month.



We should always bear in mind that:
QC has limitations in its ability to detect error. Random biases and random
patient interferences will not be detected by QC.

Besides suspecting assay error, many assay results are repeated because a
condition is being monitored. Delta checks are a type of QC that is performed
on these samples to determine whether the difference between results is
expected. Exactly how the clinical laboratory could act on the knowledge that
the clinician suspects that something is wrong with the assay result is a topic
for clinical laboratorians to answer.

In summary, determining QC frequency is still a very subjective

process. There are a number of important variables that should be
considered in the decision-making. While there are statistical measures that
can help assess analytic considerations and the fundamental reliability of the
test device, QC frequency still needs to be put in context of all the measures
you take to reduce errors. A policy to establish a standard checklist or
procedure to determine QC frequency would be the basis for a legally
defensible process that documents how your facility makes a key
determination that directly affects patient outcomes.
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