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The Next Generation Sequencing Quality Initiative
The Next Generation Sequencing (NGS) Quality Initiative is a collaboration between the Centers for Disease Control and Prevention (CDC), the Association of Public Health Laboratories (APHL), and state and local public health laboratories (PHLs) to address the many challenges laboratories encounter when implementing NGS-based assays. The Initiative is developing an NGS-focused quality management system (QMS) to assure foundational quality during the development and implementation of sequencing-based tests by providing customizable, ready-to-implement tools and resources that laboratories can use to standardize and institute quality management practices and procedures. The NGS Quality Initiative has published additional tools and resources, including templates and procedures, that may be of assistance to laboratories throughout their NGS workflow(s). Please visit the following website to access these resources: https://www.cdc.gov/labquality/qms-tools-and-resources.html.
This document is intended to be used as a tool for implementing, improving, or maintaining an NGS QMS. Blue text provides examples for appropriate input and can be changed, deleted, or augmented as needed for the laboratory’s specific requirements. 
These documents and tools are not controlled files; format and content must be modified as needed to meet the document control, QMS, or regulatory requirements within your laboratory. It is the responsibility of your laboratory to take any necessary actions to ensure the information within these documents remains applicable.
Disclaimer:
[bookmark: _Hlk83494123]Use of trade names and commercial sources is for identification only and does not imply endorsement by the U.S. Centers for Disease Control and Prevention or by the U.S. Department of Health and Human Services.   




	Insert Laboratory Specific Name Here

	Root Cause Analysis Procedure
Standard Operating Procedure


1.0 Purpose
This document provides best practices for performing root cause analysis (RCA). The information provided in this document takes into consideration applicable federal laws and regulations as well as best practices put forth by various professional organizations.
2.0 Scope
The scope of this best practice is limited to performing RCA of nonconforming events (NCEs) and near misses occurring in the laboratory path of workflow. The guidance is applicable to laboratories performing Next Generation Sequencing (NGS) under CLIA as well as laboratories performing NGS for surveillance and research. 
3.0 Related Documents
	Title
	Document Control Number

	Corrective Action Preventive Action (CAPA) Procedure
	

	Nonconforming Event Types and Common Root Causes
	

	Identifying and Documenting Nonconforming Events
	



4.0 Responsibilities
	Position
	Responsibility

	[bookmark: _Hlk59530759]Laboratory professional
	· Participate in root cause analysis (RCA) as requested

	Supervisor, Branch Chief, Division Director, or designee
	· Ensure appropriate resources are available to adequately conduct analysis, take action, and document associated actions

	Quality Point of Contact (POC) (e.g., Quality Manager, Quality Specialist, CLIA Technical Supervisor) or designee
	· Review RCA completeness and applicability



5.0 Definitions
	Term
	Definition

	Nonconforming Event (NCE)
	An occurrence that does not conform to the laboratory’s a policies, processes, and/or procedures; does not conform with applicable regulatory or accreditation requirements; or has the potential to affect (or has affected) patient, donor, or employee safety.

	Root Cause
	The basic or causal factor(s) that underlies the nonconforming event.

	Root Cause Analysis (RCA)
	Structured process for identifying the basic or causal factor(s)
that underlies variation in performance, including the occurrence or possible occurrence of an NCE.




6.0 Flowchart- Nonconforming Event Management Process


7.0 Procedure
7.1 General Guidelines 
a. The level of analysis should align with the risk of the nonconformity or near miss.
b. Not all steps in this procedure will be required for every RCA; the goal is to identify the cause of the event within the limitations of time, effort, resources, and cost.
7.2 Identify the Problem
a. Review the previously gathered information concerning the event that warranted an RCA.
b. Write a problem statement to describe the cause of the event.
i. The statement should include the object, defect, and answer the question “What happened to what?” Refer to Appendix 1: Problem Statement Framework.
7.3 Define the Current Process
a. Collect and assess relevant data to aid in identifying, measuring, and analyzing the problem. Review and understand the process as IS, not what it should be.
b. Identify where in the process the nonconforming event occurred.
c. The following tools may be used to determine the frequency and scope of the event:
i. Checklist- lists events and their frequency
ii. Pareto Chart- identifies the defects that account for the majority of the events
iii. Histogram- graphically depicts the frequency of events
iv. Scatter Chart- used if there is a suspected causal relationship between two events
v. Control Chart- identifies special causes and the behavior of the process over time


7.4 Identify Probable Causes
a. Review the steps in the process leading to the event. Identify underlying reasons (causal factors) that may contribute to the event occurring.
b. Use tools such as brainstorming or cause-and-effect diagrams to hypothesize what may have caused the problem. Refer to Root Cause Analysis (RCA) Job Aid.
c. Record each of the proposed causes of the event.
d.  Identify one or more probable root causes by reviewing the data collected. Prioritize the cause(s) by the most significant.
e. Perform the Five Whys analysis for each of the most significant probable root causes to systematically rule out potential causes until the true root cause is identified. Refer to Root Cause Analysis (RCA) Job Aid.
f.  Determine if there are similar events with different pieces of equipment, products, lab disciplines, test procedures, etc.
g. Test the validity of the identified causes by determining if removing the cause will eliminate the problem.
i. If eliminating the identified root cause will not eliminate the problem, the root cause has not been identified.
ii. If eliminating the identified root cause will eliminate the problem, the root cause has most probably been identified.
7.5 Eliminate the Root Cause
a. Identified root cause is addressed through the Corrective Action Preventive Action procedure. Refer to the Corrective Action Preventive Action (CAPA) Procedure to develop the plan to eliminate the root cause.
8.0 Appendices 
8.1 Appendix 1— Problem Statement Framework
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Appendix 1: Problem Statement Framework
a. Answer all the questions below applying the following rules to develop the problem statement:
i. Assume nothing
ii. Independently verify the facts, if possible
iii. Do not state symptoms
iv. Do not direct the statement to be a personnel attack or be biased
	What exactly IS the problem? 
	· Find out what is happening beyond the raw symptoms. Attempt to verify the facts. 

	Who experiences the problem? 
	· It is important to know who experiences the problem so the circumstances can be examined. The people identified here are usually the ones to interview to gain a deeper understanding of the facts related to the problem. 

	Where does it occur? 
	· Location of problem will often indicate the causes and dictate how the problem must be solved. 

	When does problem occur? 
	· Timing of the problem is informative. Interviews and data analysis are often key to determining the timing of the problem. 

	How often does it happen? 
	· Frequency of occurrence helps clarify the scope and magnitude of a problem. Knowing the frequency helps identify the resources needed to resolve the problem. 

	Why does it matter? 
	· Determine what standards or requirements are violated by the problem. 
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