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Individualized Quality Control Plan (IQCP) Template
Laboratory: (laboratory name)
Quality Control Plan for (insert test system(s) name)
IQCP Effective date: (date of implementation)
Purpose: This Individual Quality Control Plan (IQCP) provides a record of potential risks and controls identified and evaluated for mitigation of risks associated with decreased frequency of external controls. Supporting laboratory data is in Appendix A. 
Scope: This plan applies to the associated procedures and forms listed in the table below:
	Document Title
	Document # and Revision

	
	

	
	

	
	



Step 1: Risk Assessment (Specify risks for each component: Specimen, Test System, Reagent, Environment, Testing Personnel. Ensure the risk assessment includes pre-analytic, analytic, and post-analytic phases. Based on your laboratories historical data, determine the frequency (weekly, monthly, quarterly, annually) and impact (low, med, high)) 

Laboratory Assessment ___________________________   Test System Name __________________________
	Risk Assessment Component
	Possible Sources of Error
	Frequency/ Impact
	Can the source of error be reduced?
	Mitigation Strategy

	Specimen - Analytic
	Insufficient quantity/quality of nucleic acid present in the specimen
	
	Yes
	Measure the quantity and quality of the extracted nucleic acid to determine acceptability before proceeding to fragmentation/size selection or library preparation

	Specimen – Pre-Analytic, Post-analytic
	Specimen identity not preserved through each step
	
	Yes
	Use four identifiers in the file name for data linked to the specimen: 1)unique sample identifier, 2)unique patient identifier, 3)unique run identifier, 4)laboratory location identifier

	Specimen - Analytic
	Specimen stored improperly in buffer that contains substances that interfere with sequencing chemistries
	
	Yes
	Establish accept/reject criteria for specimens including storage requirements. Provide guidance to submitting entities regarding acceptable specimen collection and storage

	Specimen – Pre-analytic
	Non-validated specimen type is submitted for testing

	
	Yes
	Establish accept/reject criteria for specimens including the acceptable specimen types. Provide guidance to submitting entities regarding acceptable specimen types.

	Specimen – Analytic, Post-analytic
	Specimen is contaminated
	
	Yes
	For isolate sequencing, use pure culture techniques and establish bioinformatics quality control metrics to ensure sequencing results are within expected range for a single organism. Monitor results for out of expected range values.

	Specimen - Analytic
	Contamination is introduced during the workflow
	
	Yes
	Establish a uni-directional workflow. Train employees on and ensure proper PPE and aseptic technique is used. Use index rotation and bleach washes between runs to prevent carry-over contamination.

	Test system - Analytic
	Fragment size is outside the optimal range potentially causing biased sequencing and poor assemblies.
	
	Yes
	Measure the median fragment size and distribution of fragment sizes to ensure proper size selection before proceeding to library preparation. Alternatively, optimize the size selection steps during assay development and confirm it is performing as expected at established intervals.

	Test system - Analytic
	Library concentration is suboptimal potentially causing unequal sequencing coverage
	
	Yes
	Use an internal positive control such as PhiX to confirm the number of reads generated by the positive control is within the expected range. Use bioinformatics tools to confirm the number of reads generated by each library is within the expected range and similar to the other libraries on the run.

	Test system - Analytic
	Equipment maintenance was not performed per equipment manufacturer’s recommendations
	
	Yes
	Document equipment maintenance and implement a quality assurance check of the equipment maintenance to confirm it has been successfully completed as scheduled

	Test system - Analytic
	Liquid handler quality metric(s) are out of acceptable range
	
	Yes
	Perform calibration verification throughout operational range at specified periodicity

	Test system - Analytic
	Incorrect version of the bioinformatics pipeline is used or incorrect parameter settings are used
	
	Yes
	Use version controlled bioinformatics pipelines and record the tools and parameter settings used for each run.

	Test system – Post-analytic
	Instrument software updates cause unexpected result
	
	Yes
	Perform an instrument software update risk analysis and confirm performance before running patient samples.

	Test system – Post-analytic
	Bioinformatic software update causes unexpected result
	
	Yes
	Confirm performance before running patient samples. Depending on the extent of the update a re-validation may be required.

	Test system – Post-analytic
	Infrastructure/network (e.g. LIMS/SCICOMP/AHB) is down
	
	Yes
	Confirm system is set up for a local run. Maintain a log of the local run and confirm transfer of the data when the infrastructure and network system is functional again. Confirm users and responsible parties are aware of the outage.

	Test system – Post-analytic
	Data file was not transferred to the correct location
	
	Yes
	Establish standardized naming conventions for data files and check for the correct naming convention in each step of the data analysis

	Test system – Post-analytic
	Data integrity compromised (e.g. lost) during transfer
	
	Yes
	Use hash values to verify data transfer is complete

	Test system – Post-analytic
	Test reports are complex and difficult to interpret 
	
	Yes
	Ensure CLIA clinical consultant review of test report language, comments and disclaimers.  Review and incorporate customer feedback.

	Reagent - Analytic
	Expired reagents are used for testing
	
	Yes
	Record reagent lot numbers and expirations dates in the run data. Implement an inventory control system to check for and dispose of expired reagents. 

	Reagent – Pre-analytic
	Reagents are received in a compromised package, outside the expected temperature conditions, or do not pass visual inspection
	
	Yes
	Establish reagent acceptance criteria and record the state of reagents upon receipt.

	Reagent – Analytic, Post-analytic
	Variation from lot to lot causes performance issues
	
	Yes
	Define critical reagents and run external controls with each new lot of critical reagent to confirm the results are within expected and acceptable ranges.

	Reagent - Analytic
	Recalled reagents are used for testing
	
	Yes
	Include a mechanism to identify and remove recalled reagents from the laboratory as part of the inventory control system. Notify impacted personnel.

	Reagent – Analytic, Post-analytic
	Reagent is contaminated
	
	Yes
	Implement quality check points. Perform visual check. Establish bioinformatics quality control metrics to ensure sequencing results are as expected.

	Environment - Analytic
	Ambient temperature or humidity is out of acceptable range during testing
	
	Yes
	Establish ambient temperature and humidity monitoring system to confirm ambient temperature and humidity are within acceptable range. Record the ambient temperature and humidity in the run file.

	Environment - Analytic
	Laboratory conditions (e.g., space, lighting, vibration, laboratory bench space) are outside the recommended conditions. 
	
	Yes
	Implement an instrument pre-acquisition checklist to confirm the laboratory space can support the equipment conditions needs. Document variances from the prescribed conditions and take remedial action as necessary.

	Environment – Analytic
	Power surges

	
	Yes
	Use surge protectors to protect equipment from power surges

	Environment - Analytic
	Laboratory workspace is dirty
	
	Yes
	Implement a laboratory cleaning schedule

	Testing personnel – Pre-analytic, analytic, Post-analytic
	Testing is performed by an untrained or not competent staff
	
	Yes
	Implement personnel training and yearly competency assessment. Store training and competency records in personnel files.

	Testing personnel - Analytic
	Testing personnel are absent or unavailable when testing is required
	
	Yes
	Cross train laboratory staff to ensure adequate numbers of staff are available and trained to perform the necessary testing.


 


Step 2: Quality Control Plan (Specify quality control for each component: Specimen, Test System, Reagent, Environment, Testing Personnel. Ensure the quality control includes pre-analytic, analytic, and post-analytic phases.)
Laboratory Assessment ___________________________   Test System Name __________________________
	Type of Quality Control
	Frequency
	Criteria for Acceptability (Range of Acceptable Values)

	Test System – Analytic - Positive and Negative Control Testing
	· Testing of appropriate positive and negative controls will be performed monthly.
· Testing of appropriate positive and negative controls will be performed after software upgrades before or concurrently with placing the equipment back into service.
· Testing of appropriate in silico positive and negative controls will be performed after bioinformatics pipeline upgrades before placing the pipeline into service.
	Provide reference for or list controls and expected values/results

	Test system – Analytic - Record and evaluate all quality control checkpoints as defined in (reference SOP, e.g., Illumina QC Workflow, Bioinformatics QC Workflow, MinION QC Workflow). 
	Values for each checkpoint are recorded and evaluated for each run.
	Any out of range result is immediately investigated and corrective action performed prior to releasing any patient results.

	Test system – Post-analytic – Results monitoring
	Bioinformatic quality control metric values are recorded and evaluated for:
· Each patient sample run
· Each software update
· Each bioinformatics pipeline update
	

	Test System- Post-analytic – Investigate Clinician or Submitter Feedback related to testing covered under the IQCP
	Upon receipt of feedback
	

	Testing personnel – Pre-analytic, Analytic, Post-analytic – Perform training and competency assessment.
	Training is performed before personnel begin testing. Competency assessment is performed twice in the first year of testing and annually thereafter.
	Testing personnel must demonstrate competence as defined in the (reference training/competency SOP here).

	Test system – Analytic - Perform equipment calibration and preventive maintenance
	Equipment is calibrated per the manufacturer’s instructions or yearly, whichever is more frequent. Equipment is maintained per manufacturer’s instructions.
	Equipment must meet manufacturer provided specifications.

	Specimen – Pre-analytic - Verify specimen acceptability upon receipt. 
	With each specimen.
	Provide reference for specimen acceptance criteria and record all rejected specimens on the specimen rejection log sheet.

	Reagent – Analytic - Run positive and negative controls to establish critical reagent acceptability before or concurrently with use for patient testing. 
	With receipt of each new critical reagent lot.
	Provide reference for or list controls and expected values/results

	Environment – Analytic - record room, refrigerator, and freezer temperatures.
	Temperatures are recorded daily, Mon-Fri.
	Refer to the temperature logs for acceptable ranges.






Step 3: Quality Assessment (Specify QA monitor for each component: Specimen, Test System, Reagent, Environment, Testing Personnel. Ensure the QA monitoring includes pre-analytic, analytic, and post-analytic phases.)
Laboratory Assessment ___________________________   Test System Name __________________________
	QA Activity (to monitor)
	Frequency
	Assessment of QA Activity (was there variation from established policy and procedures?)
	Corrective Action (When Indicated)

	Specimen – Pre-analytic, Analytic - Review specimen QC metrics and rejection rates
	Quarterly review
	
	

	Test System – Analytic - Review of equipment maintenance and calibration records.
	Monthly review of all equipment maintenance/calibration logs.
	
	

	Test System – Analytic - QC failures and PT/AA failures will be investigated and addressed as needed.
	Upon discovery of failure.
	
	

	Test System – Post-analytic - Patient reporting errors will be investigated and addressed as needed.
	Upon discovery of failure.
	
	

	Reagent – Analytic - Audit inventory control system
	Yearly review
	
	

	Environment – Analytic - Review temperature logs
	Quarterly review
	
	

	Testing Personnel – Pre-analytic, Analytic, Post-analytic - Training and competency assessment record review.
	Yearly review
	
	

	Test System – Post-analytic- Analysis pipeline and software update change management records review.
	Quarterly review
	
	

	Test System – Pre-analytical, Analytical, Post-analytical - Non-conforming events related to testing performed under this IQCP will be tracked and trended
	Quarterly review
	
	

	IQCP will be reviewed for potential new risks and adequacy of the QC plan. Additional control measures will be implemented, if necessary, as deemed by an updated risk assessment.
	Annually
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Appendix A (Include supporting laboratory data from the period of time when external controls were run with each patient sample prior to the IQCP being implemented. Include the Quality Control Plan results from this time period to show evidence of correlation between quality of testing results and quality control activities outlined in the plan.)
	Document #:
	
	Revision #:
	
	Effective Date:
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