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General introduction to quality control 
within the clinical laboratory
1.11: What is quality control

Quality control (QC) within the clinical laboratory is often considered as the “liquid in the 

vial,” but this is only part of the story. It is important to consider QC as part of the integral 

quality system within any clinical laboratory, irrespective of what type of testing is  

being completed.

The goal of a clinical laboratory is to deliver an accurate result for all patient samples 

that are processed through the laboratory. To ensure results are as close to a true 

value as possible, a strong quality system must be employed to support accurate and 

reproducible result reporting. 

Chapter 1.1
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1.	 Laboratory QC  
(for daily analysis)

2.	 Software program(s) to review 
and validate new QC results 
and to generate QC statistics

3.	 Laboratory standard operating 
procedures (SOPs) to ensure 
instrumentation usage is 
following same protocol  
for every patient or QC  
result tested

4.	 A troubleshooting process 
for quick assessment and 
resolution of quality flags  
or events

5.	 Routine participation in an 
external proficiency program

6.	 Documentation process to 
capture all relevant information 
related to instrument and 
laboratory processes

A laboratory quality system comprises multiple core components:

The laboratory QC is just one part of the wider quality system, albeit a very important 

part as many other functions are supported by regular analysis of QC. This document 

will focus on internal QC (abbreviated to iQC or simply QC). This refers to QC that is 

either supplied by:

Each of the QC options listed above has benefits and limitations. A laboratory should 

weigh the various options before selecting their QC of choice.

The instrument manufacturer  
as a “system control”

Manufactured by the laboratory  
as an “in-house control”

An independent QC manufacturer  
as a “3rd-party control”
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Irrespective of instrument manufacturer or QC supplier, some 

form of QC should be performed to verify correct performance of 

the test system. 

In a clinical laboratory, QC will typically mimic a patient sample 

by using a similar matrix (i.e., serum or plasma) with the specific 

analyte included or “spiked” at a target level close to the clinically 

relevant decision point or covering a specific range. In addition, 

extra levels of QC may be offered to evaluate the full assay range 

of the test being assessed.

QC should be run alongside patient samples in routine operation 

and should not be given special treatment, other than be 

identified as a QC product. 

 

By treating the QC as a patient sample, it will undergo the same 

assay process as a patient sample and provide a true reflection of 

the test system (instrument, reagent and operator) performance 

on that day.

1.12: How does QC work
The primary function of a laboratory QC (or iQC) is to verify 

consistent instrument, reagent, methodology, environmental and 

operator performance through repeatable analysis of a quality 

control that closely mimics a patient sample. It is important 

that a QC performs in a similar manner to a patient sample to 

ensure that any changes to the test system are detected quickly 

and can be acted upon without delay. A QC will typically follow 

the same workflow as a patient sample. If a QC is used with 

different characteristics (i.e., matrix), there is an increased risk 

it will not perform as a patient sample, thus missing or delaying 

identification of quality issues in the testing system.

By running a QC on a regular basis (i.e., daily) and comparing  

the result generated with previous results, it is possible to create 

an environment whereby the testing system is considered either  

in control (good) or out of control (bad). 

Through use of this QC comparison function and statistical 

review, a valid QC outcome will provide the instrument user 

with assurance that the assay testing system is working 

effectively, and patient results can be reported with a high level of 

confidence that they are correct.

QC should be run alongside 
patient samples in routine 
operation and should not be 
given special treatment.

1.13: What type of QC should be run
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Geography:  

Authorities or advisory bodies in each 

country (i.e., CLIA* in USA) will provide 

guidance in some format on how often to 

perform QC. This may be specific to the 

country in question or alternatively they 

may defer to instrument manufacturer 

guidelines for QC testing.

Instrument manufacturer:  

Typically, each instrument and test 

manufacturer will make recommendations 

for frequency when QC should be tested. 

This frequency will be based upon known 

characteristics and robustness of the 

testing system. 

Local laboratory:  

In some instances, a laboratory may 

create a laboratory developed test (LDT) 

or have a special testing environment. 

In these scenarios, it is their responsibility 

to establish a QC testing frequency that 

ensures sufficient quality and maintains 

correct patient result reporting.

In majority of cases, two levels of QC are run every 24 hours at minimum.* This could 

be a positive and negative control, pathological and normal, or low and high control 

depending on the test in use. In laboratories that continue testing over extended 

workday (i.e., the lab runs two or three eight-hour shifts), QC testing once per shift is a 

common occurrence.

For Phadia™ Laboratory Systems, a suggested frequency of testing QC is proposed 

below. Note that if local regulations or laboratory processes specify a more frequent 

protocol, the more stringent requirement should be followed.

1.14: How often should QC be run
The frequency of QC testing is subject to multiple guidelines that will differ according to:

In majority of cases, 
two levels of QC are 
run every 24 hours  
at minimum.*

*CLIA regulation 493.1256(d)(3) states, “At least once each day patient specimens are assayed or examined perform the following for: 
(i) Each quantitative procedure, include two control materials of different concentrations; 
(ii) Each qualitative procedure, include a negative and positive control material.”

  ∆The Phadia 2500+ series comprises the following instruments: Phadia™ 2500, Phadia™ 2500E and Phadia ™ 2500EE.  
∆The Phadia 5000+ series comprises the following instruments: Phadia™ 5000, Phadia™ 5000E and Phadia™ 5000E+E.

Phadia™ 200 instrument  
Each control set in each assay run.

Phadia™ 250 instrument  
Each control set in the beginning of each analytical run and in the end of assay run. If an extensive assay run is performed, 

then also after every 100 tests.

Phadia™ 1000 instrument  
Each control set in the beginning of each analytical run and then after every 200 tests.

Phadia™ 2500+ series and Phadia 5000+ series∆  
Each control set in the beginning of each analytical run and then after every 200 tests.



7

1.15: What are the key attributes in a QC 

STABILITY

SUPPLY

MATRIX •	 Identical to patient sample
•	 Analyte levels covering analytical range

•	 No change in test levels over life of lot
•	 Room temperature or refrigerated storage
•	 Consistent reproducibility

•	 Low cost
•	 Provision in primary tubes
•	 Extended shelf life: manufacturer to hold stock

1.16: �What are the legal obligations of running QC

It is the responsibility 
of a laboratory and 
not the instrument or 
QC manufacturer to 
establish and maintain 
a quality system that 
adheres to the local 
country requirements. 

A perfect QC product would offer several attributes, all working in harmony to minimize issues for the laboratory. These might include 

(i) identical matrix to patient sample, (ii) analyte target levels covering the full assay range and also the critical decision-making level, 

(iii) unwavering stability—i.e., no change in analyte level when in storage or in-use, (iv) room-temperature or refrigerated storage, 

(v) provision in primary sample tubes, (vi) low cost of manufacture, (vii) extended shelf life, (viii) or reproducibility.

The reality however is quite challenging, and QC manufacturers must compromise when selecting the key attributes for a specific QC 

product. A balance is always required to focus on 2-3 of the primary attributes which are considered critical while impact of remaining 

attributes are optimized where possible.

This requirement to focus on key attributes is important to consider for a laboratory when selecting and using a QC product on  

routine basis. 

Each country typically will enforce local requirements for regular testing of QC as part 

of defined laboratory protocols. While running QC may not be a specific legal obligation 

in all countries, to obtain laboratory accreditation requires demonstration of a robust 

quality system in place. This includes but is not limited to use of daily QC, participation in 

external proficiency programs and internal documentation of quality actions.

It is the responsibility of a laboratory, not the instrument or QC manufacturer, to establish 

and maintain a quality system that adheres to the local country requirements. An 

instrument manufacturer may offer suggestions for frequency of QC testing, but local 

regulations should be the primary guidance even if deferring back to the instrument and 

test manufacturer.



8

1.17: External references

World Health Organization (WHO):	 	      					         LINK

Clinical Laboratory Improvement Amendments (CLIA) USA:				        LINK

Medical Laboratory Observer (MLO): 	      					         LINK

ISO 15189-2022 (chapter 7.3.7.2):	 	     					         LINK  

Westgard QC:				        					         LINK

Online resources are available that provide additional details on QC and quality 

management processes. Some recommended sites and documents are provided below:

https://extranet.who.int/lqsi/sites/default/files/attachedfiles/LQMS%206%207%208%20Quality%20Control.pdf
https://www.cms.gov/regulations-and-guidance/legislation/clia/downloads/cliabrochure12.pdf
https://www.mlo-online.com/home/article/13007888/quality-control-in-clinical-laboratory-samples
https://www.iso.org/standard/76677.html
https://www.westgard.com/
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QC on the Phadia Laboratory Systems should be considered in  

a similar manner as a wider clinical laboratory setting: there 

should not be any special treatment for QC when performed on 

Phadia™ instruments.

Two different quality control families are provided by  

Thermo Fisher Scientific for use with Phadia instruments. These  

are EliA™ controls for use with the EliA™ autoimmunity portfolio  

and ImmunoCAP™ controls for use with the ImmunoCAP™  

allergy portfolio.

Introduction to quality control  
on the Phadia Laboratory Systems

1.21: EliA and ImmunoCAP Calibrators and Curve Controls

Chapter 1.2

It is important not to confuse QC with EliA™ and ImmunoCAP™ Calibrators and Curve 

Controls. EliA and ImmunoCAP Calibrators and Curve Controls are solutions with 

specific concentrations. Calibrators are used to calibrate the method on an instrument 

and curve controls checks validity of the calibration to calculate the results from. 

They should not be used as QC since they are used to set the method on  

the instrument.
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EliA QC: 
If using EliA QC for autoimmunity on Phadia instruments, the acceptance 

ranges can be located on the control certificate that is shipped with 

each kit of QC. 

The acceptance ranges for each lot of QC can be found in the enclosed 

table: (example provided for EliA ANA Positive control)

ImmunoCAP QC:
If using ImmunoCAP QC for allergy on Phadia instruments, the 

published ranges can be located on the vial of QC itself* as indicated 

in the enclosed image.

In addition, ImmunoCAP QC ranges can be found on the certificates of 

analysis page: https://coa.phadia.com/  

*Specific IgE Negative QC range is located in the DFU https://dfu.phadia.com/

1.23: Published QC ranges vs.  
calculated QC mean and range

1.22: Where to locate ImmunoCAP and EliA QC ranges

The process of setting up a new QC lot with calculation of 

target mean value and ranges is a requirement that should be 

performed by all users of ImmunoCAP or EliA tests. Setting 

acceptable QC ranges with published data on the QC certificate 

is insufficient and can reduce overall lab quality while increasing 

time and effort spent managing laboratory QC.

Good Laboratory Practice (GLP) requires that a laboratory should 

establish individual target value and ranges for each test for 

each QC lot. The published ranges for EliA and ImmunoCAP QC 

products can be used as an initial guide by a laboratory when 

establishing target mean value and ranges for use within their 

facility. By using laboratory calculated target/range alongside the 

published QC ranges on control certificates, a Phadia instrument 

user can be assured of improved quality and reduced reporting of 

potentially incorrect patient results.

Example

https://coa.phadia.com/
https://dfu.phadia.com
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NOTE

1.24: Establishing laboratory acceptable 
targets and ranges
There are 3 options to collect QC data needed to calculate target values:

1—Pre-run the QC in different instrument runs before actively 

using the QC in production and calculate a target mean value  

and range.* After calculation, enter the ranges in the Phadia™ 

Prime software.

2—Initiate use of the QC in daily routine runs and use as a 

starting point for the QC ranges stated on the QC certificate (EliA) 

or on the QC vial / CoA certificate (ImmunoCAP). When sufficient 

QC results* from different runs have been collected, calculate a 

target mean value and range. After calculation, enter the ranges  

in the Phadia Prime software.

3—Start use of the new QC lot alongside the active QC  

product with a goal to establish a target mean value and range* 

for the new QC lot. While the new QC lot is being “run up,” all 

quality assessments and processes that support release of 

patient result reporting must be based upon the active (in use) 

QC product. Only when the new QC lot has sufficient results 

from different instrument runs can it be moved into routine use 

for checking of the Phadia instrument on a routine basis. After 

calculation, enter the ranges in the Phadia Prime software.

*According to industry standards, a minimum of 20 QC results per test, generated in different instrument runs with different reagent lot numbers, should be used to establish the initial target mean and range for the Phadia instrumentation. 
Once the new QC mean value and range is established, this should be entered into the Phadia Prime software for use.

† ImmunoCAP specific IgE Conjugate 100 directions for use (https://dfu.phadia.com/Data/Pdf/6242bc29dddcc4020d73b88a.pdf)

It is standard practice to establish a range using mean and standard deviation (SD) calculations. The output is a target range which 

is typically ±30%, ±3SD, or ±2SD. Please refer to DfU (https://dfu.phadia.com/) for further guidance.

It is important to understand that the target value calculated by the laboratory 
for each control lot should fall within the manufacturer published ranges 
provided for both EliA and ImmunoCAP controls. Based on this target value, 
the laboratory then should establish its own ranges (recommended range 
± 30% for ImmunoCAP controls) and these calculated ranges may shift and 
can fall outside of the manufacturer published EliA or ImmunoCAP certificate 
ranges.† The laboratory can maintain such a QC range if the established 
quality system indicates no decline in overall performance.

https://dfu.phadia.com/Data/Pdf/6242bc29dddcc4020d73b88a.pdf
https://dfu.phadia.com/
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1.25: QC targets and ranges  
in routine use
Setting a fixed mean and range and leaving this unchanged over the life of a QC lot can 

lead to an increased number of quality issues and flags as normal changes in the testing 

system are not tracked and false outliers may be generated. Additional troubleshooting 

may be needed which requires some form of investigation. 

Once a QC target mean and range is established and in routine use, it is highly 

recommended to revalidate the mean and range on regular basis to check for any 

shifts in QC values which may be expected in a normal testing environment. A Phadia 

instrument user may also see a shift in QC results when changing well lot number. It is 

recommended that QC targets are reestablished in such situations to ensure optimal 

system performance is maintained. 

This recalculation process can be completed in the Phadia Prime software or an 

alternative 3rd-party software program. It is recommended that a laboratory using 

Phadia instruments should review and update QC ranges based upon the  

following criteria:

(1) At least once every 3 
months (unless QC lot change 
has occurred during this period) 

(2) If shift in QC performance 
is detected: i.e., increased 
frequency of QC flags, identified 
shift in QC target mean or 
increased SD for defined test

OR
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Register QC data, add ImmunoCAP or 
EliA QC lot number and target range:

1.26: How to add QC and target value/ 
ranges in Phadia Prime software
The information and images in this chapter are examples to provide the reader with some guidance  

in combination with the User Manual. They are not connected to a specific Phadia Prime software version.

Example
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Adding QC acceptance range:

Adding calculated target mean value:

Example

Example
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Calculation of target value can be done 
by an alternative 3rd-party software 
program or extracted from Phadia  
Prime software:

Example

Example

The calculated target mean value for a 
specific QC lot number can be manually 
edited in Phadia Prime software:

For detailed information on how to add QC 
and ranges in Phadia Prime software, please 
refer to the following instrument manuals:

•	 PhadiaTM 200 User Manual

•	 PhadiaTM 250 User Manual

•	 PhadiaTM 1000 User Manual

•	 PhadiaTM 2500/5000 Series User Manual
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1.3: Glossary

Term or abbreviation Description

3rd-party QC
QC manufactured by an external provider, typically for use on multiple  

instrument types.

Analytical run A set of assays, within a method and lot number which include samples, calibration measurements, 
curve control measurements and quality control measurements.

Assay run All assay(s) performed from start to end on a sample(s). The assay run is divided into one or several 
analytical runs.

iQC Internal quality control. Referring to the QC product tested on routine  
(typically daily) basis.

QC Quality control.

System control A QC offered by the instrument provider that is specifically for use  
on one instrument model or family.
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