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INTRODUCTION 
This whitepaper is the result of a collaborative effort of the Medical Device Innovation Consortium (MDIC), the 

medical device industry, strategy consultants, and the Food and Drug Administration (FDA). It brings together their 
perspectives and cultural and procedural best practices across various industries to recast the Corrective and 
Preventive Action (CAPA) process as a continuous improvement process and to design a less burdensome process 
that drives higher product quality and improved patient safety. The paper summarizes the initial findings and 
recommendations developed by the joint team, including a proposed framework for risk-based improvement. We 
recommend that industry participants test the framework in a live pilot. This paper does not constitute advocacy or 
lobbying or present recommendations on policy or political matters. Moreover, although FDA representatives on the 
program team are supportive of the framework, this paper does not represent conclusions or policy changes by the 
agency. 

If you ask engineers in the medical device industry what they like most about their jobs, many will point to 
solving problems and driving product improvements. But what do they like least? Often, they will tell you that it’s 
the CAPA process.  

Today’s CAPA process has become highly focused on compliance. Moreover, manufacturers struggle to 
determine which issues require a more-structured CAPA process and which can be solved in alternative ways. So 
many manufacturers take a “one size fits all” approach and open up the formal, structured CAPA process for most of 
the issues. What’s worse, the fear of findings by regulatory bodies leads companies to spend a lot of time on 
paperwork, often slowing down efforts to address issues. The result: Today’s CAPA process consumes significant 
resources— case studies of participating organizations have indicated that it could be around 1% of a company’s 
revenues!  

In conducting quality system maturity appraisals as part of the Case for Quality (CfQ) program, we learned that 
organizations place a strong emphasis on manufacturing and assembling products to address functionality and 
quality characteristics. (See the box below for a description of the CfQ program.) However, organizations spend less 
time identifying opportunities to make improvements. As a result, they fail to ensure that they habitually and 
persistently improve their important processes.   

Additionally, feedback received from organizations enrolled in the CfQ pilot highlighted pervasive dissatisfaction 
with CAPA. For example:   

“Our staff dreads being assigned a CAPA.  It is burdensome and is seen as a 
punishment instead of an improvement opportunity” 

“Our CAPA system is bloated and is focused creating documents instead of 
resolving issues” 

Clearly, change in implementing a successful CAPA is needed. To explore ways to shift the emphasis from 
compliance to problem solving, organizations from around the world voluntarily joined a global team. The 25-
member team included MDIC members from 14 medical device organizations and representatives of consulting 
firms and the FDA. The team sought to identify cultural and procedural best practices across various industries and 
determine how the medical device industry can apply these to redefine the CAPA process. The objective was to 
make today’s CAPA process more effective, efficient, and user friendly—while still meeting the intent of the 
regulations.  
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To enable such a paradigm shift, the team applied a “design thinking” approach to redefine the CAPA process. 
Further, leveraging principles of agile development, the team rapidly refined and tested the proposed solution. The 
result is the Risk-Based Improvement Framework presented in this paper.  

For those accustomed to the one-size-fits-all approach, the framework may, at first glance, seem radical. 
However, MDIC views the framework as representing a return to the original intent of the CAPA process. If industry 
participants make the required procedural and cultural shifts, MDIC believes that the framework can deliver much 
better impact than today’s typical CAPA process. 

Simply put, the framework acknowledges that all issues are not created equal. As a result, an in-depth 
improvement process is not warranted for every issue, and some corrective actions can appropriately be handled 
quickly and compliantly through other quality system processes and identified governance controls. The framework 
outlines interconnected workflows that allow organizations to triage issues and improvement opportunities based 
on the risk to users:  
• External issues are those that have escaped into the market and have affected or could affect user or patient 

safety. The framework addresses these with a focused cross-functional effort that includes a fully documented 
root cause analysis and statistically valid effectiveness checks. [Figure 4 defines the level of documentation 
required for External and Internal issues] 
 

• Internal issues are those that remain in the company’s control (that is, have been effectively identified and 
prevented from escaping), have not affected users beyond expected levels (for example, known complaints are 
within acceptable limits), or do not show any alarming trends that internal controls may be unable to handle. 
These issues are assigned to one of two interconnected workflows depending on whether they have exceeded 
the trend threshold. The framework addresses these issues through the existing quality management systems, 
such as the non-conformance process, complaint management, or design and change control processes.  
The FDA guidance, The Least Burdensome Provisions: Concepts and Principles, defines “least burdensome” to 

be the minimum amount of information necessary to adequately address a relevant regulatory question or issue 
through the most efficient manner at the right time.  This concept applies to all products that meet the statutory 
definition of a device and throughout the product lifecycle. The framework gives greater emphasis to identifying and 
resolving high-risk issues that could potentially impact the patient or user. It is intended to enable organizations to 
make a greater number of improvements faster over time, which will favorably impact product quality in the field. It 
is not a proposal for new regulations, but rather a new paradigm for how to meet the current regulations.1 In short, 
the paradigm shift calls for regulators to acknowledge that there is a benefit in promoting a problem-solving culture, 
understanding that lower-risk issues may not be investigated in as much detail as higher-risk issues. The higher level 
of trust from regulators will allow organizations to shift resources from overly documenting to show compliance to 
solving issues. 

We hope that both industry participants and regulators will benefit from reading this paper and recognize the 
need for action: 

Members of the med-tech industry are encouraged to apply the good practices outlined in Appendix 2, in order 
to strengthen their organizational processes for taking corrective and preventive actions. 
• Industry participants. Readers in the medical device industry will most benefit from understanding the 

framework proposal (Chapter 3), the recommendations for next steps (Chapter 4), and good practices that can 
be implemented to support the framework (Appendix 2). Compliance specialists in the industry will also be 
interested in the regulatory context of the framework and terminology definitions (Appendix 1).  
 

 
1 The concept of a risk-based approach became explicit in the 2016 version of the International Organization for 

Standardization (ISO) 13485:2016 standard, and it is also implied in the US Quality System (QS) regulation, as 

indicated in the preamble, comment 159, of the regulation. 
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• Regulators. Readers in regulatory bodies should devote particular attention to the framework proposal (Chapter 
3) and the regulatory context and terminology definitions (Appendix 1).  
What needs to happen next? Inspection techniques and audit procedures need to be clarified to allow for issues 

to be documented and investigated commensurate with risk in order to drive a quicker problem-solving culture and 
assure industry participants that following the risk-based approach will not result in regulatory findings. Today, 
inspectional techniques, audit procedures, and inspection/audit tools lack the details required to implement the 
risk-based approach. In the meantime, industry participants can begin with implementing some of the good 
practices (outlined in Appendix 2) and fostering the required culture shift. They can also volunteer to participate in a 
formal pilot of the new framework. This pilot will allow participating organizations to implement the proposed 
framework.  During this pilot, lessons learned, and data will be actively collected by the team to evaluate and 
improve upon the proposed framework, as well as its ability to promote a problem-solving culture within pilot sites. 

We look forward to receiving feedback from all stakeholders in the industry and regulatory bodies and working 
with you to achieve the ultimate goal: a process that drives a problem-solving culture, higher product quality, and 
enhanced patient safety. 

 

About the CfQ Program and Quality Appraisals 

The FDA’s Center for Devices and Radiological Health (CDRH) launched the CfQ program to help the medical device 
manufacturing industry transition to a culture that prioritizes product quality. The CfQ program is led by MDIC. 
MDIC facilitates collaboration between the FDA and the industry as they partner to identify ways to improve 
product quality.  

As part of the CfQ program, MDIC, in collaboration with the FDA, introduced the voluntary medical device 
manufacturing and product quality pilot program. In this program, third-party teams certified by the Capability 
Maturity Model Integration (CMMI) Institute conduct quality system maturity appraisals using the model developed 
by the Institute. The goal of these appraisals is to drive continuous improvement and organizational excellence 
among participating medical device manufacturing sites.  
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HOW WE DEVELOPED THE PROPOSED FRAMEWORK 
 
To develop the proposed framework, we used a rigorous collaboration methodology (see figure 1).  

Workshop preparation. To understand and benchmark best practices, we interviewed 10 quality and operations 
experts from automotive, aerospace, high-tech, software, and financial services companies. These companies are 
considered to be among their industry’s leaders in quality. We used the structured interviews to identify common 
themes shared by each organization. Key insights emerged that shaped our thinking as we developed the proposed 
Risk-based Improvement framework. For example: 

• Don’t assign equal importance to all issues. When everything is important, nothing is. 
• Focus quality practices on protecting patients and customers. 
• Promote alignment among key stakeholders and senior leaders on what is important, in order to facilitate 

the assignment and prioritization of resources.  
• Apply a risk-based approach to problem solving.  All issues don’t warrant equal treatment. 
• Address internal issues at the lowest possible level at which they can be resolved in the fastest time 

without unnecessary burden and then escalated as needed commensurate with risk. Problem solving must 
be executed as close as possible to the related work.  

These insights resulted in a number of deliberately designed elements within the Framework.  From the 
benchmarking interviews we learned that CAPA is important and having a structured approach to problem solving is 
value add to the organization. Most important we also learned that having an agile system which would encourage a 
stronger problem-solving culture at all levels of the organization is important to shift the culture and drive 
improvements. The framework emphasizes the adoption of a risk-based approach to problem solving and the need 
of leadership engagement to allocate resources to solve those issues that are high risk, issues which are closest to 
and could impact the customer or patient. Similarly. streamlined CAPA requirements for internal issues is intended 
to enable and encourage organizations to utilize the other subsystems that they have established at their 
organization to capture the necessary information that is value add. Highlighting the importance of generating a 
consolidated view of the improvement activities throughout the organization.  

Figure 1	
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Returning our focus to the medical device industry, we surveyed users of the CAPA process at six companies. 
We received responses from more than 30 users, allowing us to collect more than 300 pain point responses and 
more than 400 idea responses for potential improvements. The top three pain points identified were: 
1. Lack of clarity regarding when to open a traditional CAPA  
2. Lack of clarity regarding the relationship with other systems (Non-conformance process, Continuous 

Improvement process), resulting in overlaps and duplication 
3. Lack of advanced planning for allocating resources to the traditional CAPA process  

These responses provided the fact base for our discussions during the design thinking workshop. The first 2 pain 
points helped guide discussions toward a risk-based approach that provided clear decision points around CAPA 
activities both within a stand-alone CAPA record and CAPA within the QMS feeder systems.  The 3rd pain point, as 
mentioned above, supported the need for strong focus and visibility on issues with the greatest potential for patient 
impact. 

Design thinking workshop. We conducted a two-day, in-person workshop with 15 participants, including 
process subject matter experts (SMEs), regulators, and design thinking experts. The goal was to develop a highly 
innovative, “outside-the-box” prototype solution. The solution would be based on user needs and initially not take 
into account regulatory constraints. 

Design thinking is a human-centered approach to innovation that integrates user needs, technological 
possibilities, and business requirements (see figure 1). In addition to being used to develop digital products and 
services, the approach can be applied to develop processes. We applied design thinking in combination with an agile 
methodology. Both methodologies rely on an iterative, user-needs-driven approach.  

Fast iteration and testing. To pressure test and refine the first iteration of the solution, we conducted three 
rapid design iterations. We tested the proposal through retrospective reviews with two of the companies 
participating in the project. The companies reviewed recently closed CAPAs to understand how the approach 
presented in the new framework compared with the actual approach they deployed. They found that more than 
70% of the CAPAs reviewed could follow a less onerous low-risk path and could be managed through existing quality 
systems. This is similar to what we saw in the benchmarking interviews.  Where a majority of the organizations’ 
issues were addressed by problem solving activities lead by those closest to doing the work, without the level of 
documentation expected within today’s CAPA process. These reviews also highlighted some of the “grey areas” in 
the framework, such as how to ensure a stronger focus on trends, which we addressed in the next iteration (See 
figure 2).  

During this phase, we also incorporated insights from interviews with six employees of the FDA Office of 
Regulatory Affairs (ORA) including investigators, compliance officers, and recall coordinators. These interviews 
provided insights into the common pain points shared by ORA.  

Proof of Concept. We tested the fourth iteration of the solution in a proof of concept activity.  This consisted of 
a real time review of actual quality events against the framework. This review confirmed that the proposed 
framework addressed key pain points in the CAPA process; namely it was clear when to open a CAPA, what CAPA 
actions to take, and how it interacted with the other QMS processes.  

However, team feedback from both the retrospective reviews and proof of concept activity identified the need 
to add a low-risk workstream specifically for trends.  This was to ensure increased visibility to trends, as they 
represent the potential for higher risk. (See figure 2).  

In parallel, the regulatory sub-team conducted discussions to align on terminology and aid in understanding the 
framework in the context of the current regulations. 



 

MDIC Case for Quality: CAPA Process Improvement 7 

 
Solution refinement workshop. We conducted a two-day, in-person meeting to review the pilot results and the 

regulatory considerations and terminology applicable to the framework. Based on the review, workshop participants 
refined and finalized the framework in two additional iterations. The sixth iteration is presented in this paper. 

 
  

Figure 2 
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PROPOSED RISK-BASED IMPROVEMENT FRAMEWORK 
 

 
The proposed framework comprises three interconnected flows (See Appendix 3 for an expanded image). The 

first flow (dark blue in the figure) addresses external, customer-facing issues, whether potential or actual.  This flow 
requires detailed documentation of the following: 
• Investigation of the issue 
• Analysis of the causes, including its underlying or root cause(s) 
• Proposed actions and the determination of their potential impact on the product and the Quality Management 

System (QMS)  
• Selection decision of which action to implement  
• Implementation of the actions and the verification or validation of their effectiveness.  

The second and third flows (light blue) address issues that are fully contained within the organization’s internal 
control. Organizations may leverage and utilize the existing QMS processes to manage and address issues identified 
internally. Specifically, the second flow addresses internal items that have become a trend, while the third flow 
addresses individual internal events and/or those that have not exceeded the established trend thresholds. This 
path must meet the regulatory requirements, but to an extent proportionate to the risks. 

The clear-cut distinction between external and internal flows is intended to enable organizations to consistently 
take advantage of the existing regulatory expectations for risk-based problem solving. This clear decision point also 
allows users at different experience levels and across many different functions to easily follow the process on a daily 

Figure 3 
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basis. To use the risk-based approach, a manufacturer adopting the framework would need to specify these decision 
points or criteria within its process(es).  Additionally, the risk-based approach uses such decision criteria for 
analyzing the issue and applying the criteria based on the risk of hazards and potential harms. 

 

The Options for a Risk-Based Process 

It is important to note that the framework is only one among many ways to define a risk-based quality management 
system. Typically, when designing a risk-based process, there are three main approaches: 

• Case-by-case approach: The process workflow is the same for all situations. The level of risk presented by a 
situation, as well as the detailed actions, are determined on a case-by-case basis,  

• Tiered approach: The process has parallel workflows whose applicability is determined by the situation. A 
typical example of a tiered process is the supplier evaluation process. The supplier is categorized considering 
the type of product or service it supplies. The category determines the applicable evaluation workflow.  

• Combination approach: This is the approach selected for the proposed framework. The two main CAPA 
workflows are primarily determined by the type of data source (a tiered approach), and the decision on 
whether to escalate to the high-risk workflow is made based on case-by-case determination of risk.  

Here’s an overview of each flow: 
 
External flow. External quality events are those that affect products outside an organization’s control.2 This 

distinction between external and internal ensures that all events occurring outside the organization that could 
potentially impact patients are addressed using the External CAPA process.   
• External quality data sources. This box represents the input of all quality events affecting products outside the 

organization’s control— any issues (including trends) arising from the feedback process(es), such as complaints 
that exceed the set threshold, and post-market surveillance processes, whether or not product related. (The 
team determined that off-label use is outside the scope of the proposed framework.)  

• Potential patient/user impact: The first issue to consider is whether the product, if used, would potentially harm 
the patient or user. Not all external quality data indicates impact on patient or user safety. This step in the 
process determines if the quality data suggests patient or user impact, whether actual or potential. If there is 
actual or potential impact, the external CAPA path applies. This is in contrast to the indirect impact typically 
inferred by QMS non-compliance. Issues that do not result in a patient or user safety issue are not considered 
high risk. The manufacturers should establish a least-burdensome approach for the assurance activities and 
appropriate records, such as is represented by the Fast track CAPA flow presented below.  

• Risk assessment. An organization assesses the risk of a given quality event by leveraging its existing risk 
management process and related documentation (aligned with ISO 13485 and 14971). This risk assessment 
considers hazard and hazardous situations and their potential harmful consequences, in combination with their 
occurrence rate. For those events having an unacceptable level of risk, the organization undertakes a corrective 
action in accordance with the external flow CAPA process. 

 
2 CFR 806 – “Report of corrections and removals” - identifies a product outside an organization’s control as one 

that is past the distribution center. Good practice would be to follow the external flow if a product is past final 

acceptance and release. 
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§ Acceptable risk versus unacceptable risk. Each organization applies its existing risk management process to 

determine which risks are acceptable versus unacceptable prior to mitigation, considering both benefit 
and risk. (For example, a known adverse event whose level of occurrence does not exceed the specified 
thresholds would be considered an acceptable risk.).   

 
If expected and acceptable, an event can continue to be tracked and trended (for example, within the 
noncompliance process or complaint handling process), without triggering the external CAPA process. If 
unacceptable, an event is escalated to the external CAPA process.   

 
§ Track and Trend: The organization uses its existing monitoring and measurement processes to assess 

quality data sources against acceptable limits. This assessment feeds back into the risk management 
process. (Note: In general, nothing prevents an organization from making a business decision to address 
acceptable risks within the fast-track CAPA process outlined below.)  

 
• External CAPA Process: This is the CAPA process most familiar to the med-tech industry—with fully documented 

cause analysis. It aims to apply more rigor in the critical thinking to identify the root cause (or underlying cause) 
of the non-conformity, implement investigation decisions, and verify or validate effectiveness. Organizations are 
encouraged to apply the good practices outlined in Appendix 2, in order to strengthen their organizational 
processes for CAPA. Note: There is an opportunity to clarify what activities are appropriate to ensure 
effectiveness of corrective actions across the risk spectrum which the team also tackled and provided 
recommendations below.    
 

Key Definitions 

Three definitions are essential to understand the workflow processes. The ISO 13485:2016 standard and 
21CFR820.100 require the organization to ensure that actions taken are effective and do not adversely affect the 
finished device. This can be achieved through the following:  

• Verification: Confirmation that specified requirements have been fulfilled. 
• Validation: Confirmation that the requirements for a specific intended use or application have been fulfilled. 
• Effectiveness Checks: Confirmation that a corrective action or a preventive action has eliminated the source of 

the actual or potential problem, or reduced the likelihood of occurrence of this problem to a more acceptable 
level.  

For detailed definitions within ISO 13485 and 21CFR820, please see the terminology section in Appendix 2. 
 
Internal flow #1: Trend events. This flow addresses internal items that have become a trend (See Figure 3). 
 

• Internal quality data sources (trends): This box represents the input of all quality events identified for products 
within the control of an organization—such as non-conformity, non-compliance, out of tolerance, out of 
calibration, and audit findings. Internal organizational procedures define trends and triggers for action. External 
data source trends are excluded from this flow and addressed by the external flow CAPA process outlined 
above.  
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• Has the product escaped?: This question identifies those events in which at least a portion of the affected 
product is no longer within an organization’s control. For products that have escaped, the organization should 
follow the external flow. 
 

• Assess risk when threshold is met or exceeded: Organizations should assess the risk of a given quality event by 
applying the existing process and risk documentation (controlled through ISO 13485 and ISO 14971) to identify 
the need for escalation. This documentation should include occurrence rate, harm level, and hazard level. For 
compliance or no-product events (that is, quality system events), repeated findings with direct patient impact 
issues are escalated to the external flow CAPA process. Low- or medium-risk items are addressed leveraging the 
existing Fast track CAPA process (discussed below). 
An organization should define criteria applicable to a trend that would represent a change of risk and a need for 

an improvement action.  
Example: In monitoring the capability of its processes, an organization observes a progressive worsening of the 

capability, which causes an increasing rate of rejects; however, post market data shows no issues. The organization 
decides to initiate an investigation to investigate the situation and identify its causes. It determines that the 
progressive worsening of the capability is a trend event that could be addressed as a Fast track CAPA, because no 
nonconforming product has escaped, and the process represents a medium to low risk. However, suppose instead 
that the organization determines that the situation represents a high-risk trend. This would be the case if, for 
example, the lower process capability, combined with the current monitoring and measurement processes, could 
lead to an undetected nonconforming medical device being released to the field, with significant potential for 
unacceptable patient impact. In such a case, the organization would escalate to the external flow CAPA process.   

It is encouraged that organizations pursue preventive action(s) (see below) when a change or shift is observed 
even if internal threshold criteria is not reached. This will promote a problem-solving culture and assuring 
improvements are continuously identified and addressed to prevent issues from occurring.  For example, some yield 
improvements can be considered preventive actions—a process that generates defects that are scrapped according 
to a documented process does not result in a non-conformance report. The yield improvements would be 
addressed as preventive action within the Fast track CAPA process.  

 
Internal flow #2: Non-trend events: This flow addresses individual internal events and/or those that have not 

exceeded the established trend thresholds (See figure 3).  
• Internal quality data sources (non-trend): This box represents the input of all quality events identified for 

products within the organization’s control—for example, confirmed product non-conformity, non-compliance 
to a documented process, out of tolerance, out of calibration, audit findings, and defects. Those that have not 
developed into a trend are considered in this flow. 
 

• Has the product escaped?: This question identifies those events in which at least a portion of the affected 
product is no longer within an organization’s control. For products that have escaped, the organization should 
follow the external flow. 
 

• Fast track CAPA Process: Internal quality data sources are addressed using what we refer to as the Fast track 
CAPA process.  This process includes a risk assessment of the quality data source. Internal issues with 
unacceptable risk, require action. Issues that identify what has already been established as acceptable risk 
within the organizations risk analysis processes would be addressed at the discretion of the organization. This 
process allows corrections and corrective actions to be embedded within the existing QMS processes (for 
example, leveraging the nonconforming product process, the document change process, or validation 
processes), rather than within a stand-alone CAPA. These actions will still meet the fundamental requirements 
of CAPA but the documentation and activities may not formally be done under “a CAPA.” This provides process 
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efficiencies by enabling the organization to solve problems quickly at the lowest level of the organization and 
consolidates all information about a specific issue within a single system. The focus is on resolving the issue, not 
deciding what system it is contained in. However, a word of caution: organizations will need to understand how 
to get a consolidated view of all corrective action and preventive actions being taken. The Fast track CAPA 
process entails levels of investigation, cause analysis documentation, decision points, and effectiveness checks 
commensurate with the low risk. (See Figure 4 below). It should be noted that an organization that uses 
multiple disconnected subsystems to process corrective and preventive actions will need to be deliberate about 
generating a consolidated view of the improvement activities throughout the organization.  See Best Practices 
Section in Appendix 2 for an example of Fast track CAPA documentation. 

 
 

Effectiveness checks should not be limited to those presented in Figure 4. There are multiple options available, 
depending on the issue being evaluated. Figure 5 presents a list of potential methods for effectiveness checks.  

Figure 4	
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• Preventive actions: Changes implemented to prevent the occurrence of a defect, even though a nonconformity 

has not yet occurred. These are part of the Fast track CAPA process. Considering that the problem has not 
manifested itself, effectiveness checks can be optional.  It is recommended that the organization utilize the 
established monitoring and controls systems to evaluate effectiveness. ISO 13485:2016 states that preventative 
action effectiveness should be conducted, as appropriate; however, the 21 CFR 820.100 does not make a 
distinction between the effectiveness of corrective actions and preventative actions.  The change control 
process can capture verifications, validations, training, reviews/approvals, or other aspects of approving 
changes to demonstrate that the proposed changes are appropriate. 
Examples:  
• If a potential for human error is identified, actions can be implemented to prevent its occurrence.  
• If process capability improvements and/or scrap reduction opportunities are identified, actions can be 

implemented to prevent defects—provided that the process is still within the expected scrap rate per 
validated state. 

Although the documentation and compliance requirements of the Fast track CAPA process are less rigorous, it is 
still focused on correcting or preventing issues while still meeting the fundamental requirements of CAPA. The goal 
is to prevent the issue from occurring or recurring and/or becoming a patient-impacting event. Low-risk 
improvements are not necessarily “small” or “simple.” A low-risk issue (non-patient affecting) could have a very 
complicated solution, while a major issue could have a very simple corrective action. However, an organization 
bears the burden of developing a strong problem-solving system to support root-cause identification. In the absence 
of a strong problem-solving system, the framework provides for escalation to the External CAPA process.  

The level of documentation should be commensurate with risk posed by the identified issues. By enabling 
organizations to apply a least burdensome method for documentation, the framework promotes a problem-solving 

Figure 5 Effectiveness Check Method Examples 
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culture.  The goal is to enable the organization to focus on the problem-solving activities themselves. However, 
there are instances (such as when issues have escaped from the organization) for which increased documentation, 
cross-functional-team oversight, and regulatory scrutiny are needed and add value.  

 

Case Study Q&A: Understanding the Framework 

• Case Study 1: Through routine servicing, the service team has identified a new issue that was not reported by 
users. Would this be considered an internal or external event? 

o Answer: Known and planned for service events and service trends could be internal.  However, in this case, it is 
a new issue, identified on medical devices outside the organizations control. Therefore, it would be handled via 
the external flow.   

 
• Case Study 2: A supplier of a patient-impacting component used in your product has announced a recall. The 

defect was not identified during incoming inspection; however, it identifies failures within the established 
quality system and should be addressed using an approach that is commensurate with the risk. The recalled 
components have neither left inventory nor been built into the top-level product. All recalled components were 
accounted for and under your organization’s control. Would this be classified as an external signal or internal 
signal?     

o Answer: This would be an internal signal, because the product is still within the organization’s control. However, 
if the problem itself represents a high-risk trend, then it would be escalated to be handled through the external 
CAPA process flow. 

 
• Case Study 3: While reviewing the adverse event data of your competitor’s device, you noticed a dramatic 

increase in their adverse event rate, which has resulted in a recall. Your device performs the same function. 
Although the adverse event rate for your device has unexpectedly trended upward, it is still within your 
acceptability range. Would this be classified as an external signal or internal signal?  Would this event fall into 
the Fast track or Exernal CAPA process?   

o Answer:  This would be classified as an external signal and fall within the External CAPA flow.   

Highlights of the Regulatory Context: 
 
Regulations—in the US and internationally—allow organizations to address issues using an approach that is 

commensurate with the risk. The framework prioritizes those issues with a greater risk of patient impact and 
proposes that not all issues must be solved within an External CAPA process flow.  Also, the framework proposes 
that the Fast track CAPA process can be further optimized by integrating it within other applicable QMS processes—
such as the non-conforming product, internal audit process or change management process.  

 
Our team completed a rigorous comparison of the framework and the relevant regulatory requirements (see 

Appendix 1 for a detailed discussion). In short, we found that the regulations support the use of the approach set 
out in the framework. The table below provides a high-level summary of the comparison. 
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Framework Elements Regulatory Context 

External issues, those that have escaped into the 

market and have affected or could affect user 

safety, or show high-risk internal trends, are 

addressed with a focused cross-functional effort 

that includes a fully documented root cause 

analysis and statistically valid effectiveness 

checks.   
Both ISO 13485 and 21CFR Part 820 allow for 

organizations to address potential issues using an 

approach that is commensurate with the risk. 
Internal issues (both trend and non-trend) that 

remain in the company’s control, have not 

affected users beyond expected levels, or do not 

show high-risk trends are addressed with less 

burdensome levels of documentation and 

effectiveness checks.   

Internal issues (both trend and non-trend) that 

remain in the company’s control are addressed 

within other QMS processes (e.g., non-

conformance, audit, change control etc.) 

Neither ISO 13485 nor 21 CFR Part 820 prevent issues 

from being addressed within other QMS processes, 

provided the requirements applicable to corrective 

actions or preventive actions are met 
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NEXT STEPS 
 

We encourage members of the med-tech industry to apply the good practices outlined in Appendix 2, in order 
to strengthen their organizational processes for taking corrective and preventive actions. Companies can implement 
these good practices immediately.  

 
However, because the proposed framework is not a commonly accepted process, organizations may choose to 

wait for regulatory guidance and a favorable interpretation by investigative/auditing authorities before 
implementing it. Otherwise, they risk regulatory findings related to differences in the interpretation of the 
regulatory requirements.    

 
To help advance the effort to gain approval for using the framework, we encourage companies to contact MDIC 

to discuss participating in a pilot of the framework under the CfQ umbrella. The pilot program will be designed to 
pressure test and validate the proposed framework.  
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APPENDIX I – REGULATORY CONTEXT OF THE PROPOSED 

FRAMEWORK AND TERMINOLOGY DEFINITIONS 
 

 

This appendix provides the regulatory context required to understand the intent of the proposed Risk-Based 

Improvement Framework. A risk-based process for improvement is documented within various regulations 

and requirements. We discuss both US QS regulations and the standards set out by ISO. Consideration of ISO 

13485 standard is warranted because of its broad recognition by international medical device regulatory 

authorities. Additionally, the FDA’s recently announced its intent to move toward adoption of ISO 13485   

 

US Regulatory Context: The FDA’s Quality System Regulation and Its Preamble (21 CFR Part 820) 

 

In the US, the interpretation of the quality system regulation has been driven by the Part 820 “Quality System 

Regulation” of the Code of Federal Regulations and its Preamble.  

 

Sec. 820.100 Corrective and preventive action states:  

(a) Each manufacturer shall establish and maintain procedures for implementing corrective and preventive 
action. The procedures shall include requirements for:  
(1) Analyzing processes, work operations, concessions, quality audit reports, quality records, service records, 
complaints, returned product, and other sources of quality data to identify existing and potential causes of 
nonconforming product, or other quality problems. Appropriate statistical methodology shall be employed 
where necessary to detect recurring quality problems;  
(2) Investigating the cause of nonconformities relating to product, processes, and the quality system;  
(3) Identifying the action(s) needed to correct and prevent recurrence of nonconforming product and other 
quality problems;  
(4) Verifying or validating the corrective and preventive action to ensure that such action is effective and does 
not adversely affect the finished device;  
(5) Implementing and recording changes in methods and procedures needed to correct and prevent identified 
quality problems;  
(6) Ensuring that information related to quality problems or nonconforming product is disseminated to those 
directly responsible for assuring the quality of such product or the prevention of such problems; and  
(7) Submitting relevant information on identified quality problems, as well as corrective and preventive 
actions, for management review.  
(b) All activities required under this section, and their results, shall be documented.  
 

   

The preamble comment 159 further describes “the degree of corrective and preventive action taken to 
eliminate or minimize actual or potential nonconformities must be appropriate to the magnitude of the 
problem and commensurate with the risks encountered. FDA cannot dictate in a regulation the degree of 
action that should be taken because each circumstance will be different, but FDA does expect the 
manufacturer to develop procedures for assessing the risk, the actions that need to be taken for different 
levels of risk, and how to correct or prevent the problem from recurring, depending on that risk assessment.”  
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Further, comment 161 of the preamble states: “At times a very in-depth investigation will be necessary, while 
at other times a simple investigation, followed by trend analysis or other appropriate tools will be 
acceptable.” Similarly, Quality System Inspection Technique (QSIT) objective 6 states: “Determine if the 
degree to which a quality problem or nonconforming product is investigated is commensurate with the 
significance and risk of the nonconformity. Determine if failure investigations are conducted to determine root 
cause (where possible). Verify that there is control for preventing distribution of nonconforming product.”  
 

These regulations are enforced by ORA, which utilizes the QSIT, established in 1999. The QSIT uses a process 

approach built around several “systems” and “subsystems,” one of which is the “CAPA system.” The QSIT 

includes many references to risks, but only one is about whether the controls are commensurate with the 

risks. The 6th task relative to the “CAPA System” requires the investigator to “determine if the degree to which 
a quality problem or nonconforming product is investigated is commensurate with the significance and risk of 
the nonconformity.”   
 

The framework presented in this paper proposes that corrective actions or preventive actions, as well as the 

CAPA process, be commensurate with risk. The framework also introduces the concept that the CAPA process 

does not have to be established as a standalone process. Integrating processes can yield benefits. Indeed, the 

framework proposes that manufacturers initiate and document the activities of the CAPA process within the 

system where issues have been identified. Although the regulation defines requirements, it allows each 

manufacturer to define the process that effectively meets the requirements. Considering that one size does 
not fit all for QMS, integrating processes can be a way to optimize resources.  

 
As noted above, this proposed approach aligns with the intent of the regulations, but it is not how 

manufacturers implement the CAPA system today. Today’s process is thus more burdensome than it needs to 

be without adding a corresponding level of value, as observed through FDA inspections and CMMI appraisals.    

 

 

International Regulatory Context and the International Standard: ISO 13485:2016 

 

Because the medical device industry is international in scope, it needs to satisfy the regulatory requirements 

of many countries. Therefore, the risk-based improvement system we present must also be consistent with 

international requirements.   

 

The international standard, “ISO 13485 – Medical devices – Quality management system requirements for 

regulatory purpose” – is recognized by, or harmonized with, the regulations of most international 

jurisdictions. The ISO’s requirements for quality management systems are considered to be more current and 

state of the art than those in 21 CFR 820. Indeed, in 2018, the FDA published its intent to harmonize and 

modernize the QS regulation for medical devices by supplanting the existing requirements with the 

specifications of an international consensus standard for medical device manufacture, ISO 13485:2016. 

 

While ISO 13485:2016 does not specifically say that a risk-based approach can apply to the CAPA process, it 

states in section 4.1.3 that “the organization shall…(b) apply a risk-based approach to the control of the 
appropriate processes needed for the quality management system”. This blanket statement therefore can 

apply to the CAPA process. It can be noted that in ISO 13485, this is an explicit requirement, whereas in the 
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US regulation, it comes as an interpretation through its preamble. However, ISO 13485 does not offer 

additional language to clarify what “risk-based approach” precisely means. 

 

Organizations participating in the international Medical Device Single Audit Program (MDSAP) are audited by 

third party auditing organizations. The audit follows the strategy set in the MDSAP Audit Model (MDSAP AU 

P0002). This auditing strategy is similar in many ways to the FDA QSIT. The audit model defines expected 

outcomes relative to the audit of the Measurement, Analysis and Improvement process in those terms: 

“Objective evidence will show whether the organization has…(D) Implemented appropriate corrective action … 
or preventive action … commensurate with the risks associated with the nonconformities … encountered.”  
 

Regulatory Context for Key Concepts Supporting the Proposed Framework 

 

1. CAPA vs. Improvement. The acronym CAPA used in the QSIT has been a source of misunderstanding by the 

FDA and the industry alike. The acronym stands for “Corrective Action and Preventive Action.” However, 

common usage in the industry tends to encompass the actions and decisions related to nonconforming 

products and the trending of information generated by measurement and monitoring activities. 

 

In 2010, the Global Harmonization Task Force (GHTF) issued a document on corrective action and preventive 

action to clarify the scope of a formal CAPA. The practical guide published by ISO/TC 210 (which developed 

ISO 13485:2016) replicates in large part the GHTF document and expands on its interpretation.  

 

While the requirements set out in 21 CFR 820 and ISO 13485:2016 are essentially equivalent, the ISO 

standard – written more recently – presents the requirements in a more logical sequence of distinct steps: 

• measurement and monitoring of the product (including post-market surveillance), processes 

• handling of nonconforming products (including after delivery, such as recalls) 

• analysis of quality data, including the decision whether any improvement actions are needed 

• improvement (that is, corrective actions and preventive actions) 

 

It is important to keep in mind that not every nonconformity requires a corrective action or preventive 

action. Further, there are two levels of data analysis to consider. The first aims to determine when 

improvement is needed by analyzing multiple sources of data to determine whether your QMS is suitable for 

your organization, adequate for the operations being conducted, and operates effectively (ISO 13485:2016 – 

8.4: analysis of data). The second seeks to identify the cause of the issue, in order to determine the 

improvement actions required to prevent the issue from occurring (8.5.3: preventive action) or recurring 

(8.5.2: corrective action). 

 

2. Improvement Actions vs. Change Control. Regulatory requirements primarily associated with problem 

solving are set out in 21 CFR 820.100. It indicates that issue resolution should focus on introducing changes to 

a QMS, process, method, or specification, in order to improve the current situation.  

• Although requirements for corrective and preventive actions are documented in 21 CFR 820.100, 

organizations may utilize the systems where the issue was identified to carry out the corrections, 

corrective actions, or preventive actions as identified in the internal framework flow. For example, 

purely preventive actions (product enhancements or quality system improvements) and some very 

simple corrective actions could be fully addressed, to the extent commensurate to the risk, through 
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document change control or engineering change order while still meeting the fundamental 

requirements of CAPA.   

 

The table below lists the requirements that manufacturers should consider when dealing with changes and 

actions taken to correct a specific issue. However, the table is not intended to map the 21 CFR 820 

regulations with ISO 13485 clauses.  For a comprehensive comparison of the US QS regulation and ISO 13485, 

refer to the Association for the Advancement of Medical Instrumentation’s Technical Information Report 102 

(AAMI TIR 102).  

 

 

Change Control Component US QS Regulation ISO 13485 

Quality planning and Change 

control (general) 

820.20(c),(d) 5.4.2 (maintain integrity of the QMS) 

5.6 (management review: 

opportunities for improvement and 

need for change)  

Document changes 820.40(b) 4.2.4 (document) 

Review of requirements related 

to product 

 7.2.2 (change to product 

requirements, contract or order) 

Design and development change 820.30(i) 7.3.9  

Purchasing data 820.50(b) 7.4.2 (purchasing information) 

7.4.3 (changes to the purchased 

product) 

Production and process changes 820.70(b) 4.1.4 (impact analysis) 

Process and software validation 

(validation of changes) 

820.70(i) 

820.75(c) 

7.5.6 (approval of changes to a 

validated production process or 

software) 

7.5.7 (specifics to processes for 

sterilization and sterile barrier 

systems) 



 

MDIC Case for Quality: CAPA Process Improvement 6 

4.1.6 (software used in the QMS) 

7.6 (software for the control of 

monitoring and measuring 

equipment) 

Data analysis, including statistical 

techniques  

 

820.250(b) 8.4 (data analysis) 

8.1 (use of statistical techniques in 

measurement and data analysis) 

Corrective action and preventive 

action 

820.100 8.5 Improvement 

 

 

3. Risk-based Approach. Risk management (also designated as “risk analysis” in the quality system 

regulation) has been a requirement for medical device manufacturers for over 20 years. ISO 14971 elaborates 

on this requirement by specifying explicit requirements to control the safety of medical devices. It is 

therefore clear what risk management means. However, the meaning of risk-based approach is less clear. The 

concept of a risk-based approach became explicit in the 2016 version of the ISO standard, although it was 

implicit in previous versions. It was also implied in the US QS regulation, as indicated in the preamble of the 

regulation. 

 

ISO 13485:2016, clause 4.1.2, states: “The organization shall: … b) apply a risk-based approach to the control 
of the appropriate processes needed for the quality management system.” In the context of improving the 

QMS, that means the extent of effort should be commensurate or proportionate to the issue to resolve. 

 

An example of a process applying a risk-based approach is purchasing, which commonly defines different 

levels of control applied to each risk stratified tier of suppliers. For example: supplier of finished medical 

device, parts, or raw material; supplier of processing material; service provider with direct impact on the 

quality or performance of the device; and other service providers and consultants. 

 

There are many ways in which a risk-based approach differs from risk management. A risk-based approach:  

 

• applies across the QMS, whereas risk management focuses specifically on controls of the safety and 

performance of the medical devices.  

 

• does not require formal risk assessment, or an explicit record of risk. 

 

• may be utilized to justify the prioritization of decisions and actions or the extent of effort necessary, 

including the level of controls applied to the improvement process (but may not be used as a justification 

to disregard requirements). 
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• should leverage risk management outcomes (where available) when the issue being resolved affects, or 

could affect, the safety or performance of a medical device. 

 

When invoking a risk-based approach, the level of risk can be influenced by whether the issue under 

consideration: 

 

• has the potential to enable the release of nonconforming medical devices for distribution, and if so, what 

the impact would be on device safety and performance; or 

 

• is characterized as potential (not occurring yet), isolated (single or rare instance), recurring (multiple 

occurrence identified for a single product or process), or systemic (cause is likely to apply across multiple 

products, processes, or facilities).  

 

The GHTF strongly encouraged manufacturers to integrate the risk management process or processes with 

other QMS processes, so that the latter could apply the former (see document GHTF/SG3/N15). The 

measurement, analysis, and improvement activities and processes throughout the QMS are essential to meet 

the risk management requirements for production and post-production. It is, therefore, consistent to apply a 

risk-based approach to the measurement, analysis, and improvement activities and processes. 

 

Terminology  

 

In presenting the new framework, we have used the popular acronym CAPA despite the fact that it is not 

understood uniformly by all stakeholders. 

In this document the acronym is either used stand alone as a short substitute for “corrective and preventive 

action”, or in the term “CAPA process” to include all the activities required by 21 CFR 820.100 or ISO 

13485:2016 8.5.2 and 8.5.3. In the chart illustrating the Risk-Based Improvement Framework, the two boxes 

identified as “Fast track CAPA” and “External CAPA” jointly consist of the organization’s CAPA process. 

In defining this Risk-based Improvement Framework, we applied the following common understanding of 

critical terms:    

 

Correction: An action to eliminate a detected nonconformity [ISO 9000 3.12.3]. A correction – including, as 

applicable, recall and its advisory notice – is not an improvement action.  

 

Corrective Action: An action to eliminate the cause of a nonconformity and to prevent recurrence [ISO 9000 

3.12.2]. 

 

Note on Correction vs. Corrective Action: Both corrections and corrective actions are discussed in this paper. 

Although corrections are not a part of CAPA, we recognize that there is a lack of agreement and 

understanding regarding the meaning of correction versus corrective action. We are not proposing that 

corrections be included in CAPA.  A correction fixes an issue as it is found, but does not make it better for the 

future.   

Improvement Action: Either a corrective or a preventive action. 

 

Medical device: See ISO 13485 3.11 and section 201(h) of the Food, Drug, and Cosmetic Act (FD&C) Act.    
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Nonconformity: Non-fulfilment of a requirement [ISO 9000 3.6.9]. Also defined under 21 CFR 820.3(q) 

“Nonconformity means the nonfulfillment of a specified requirement.” 

o Nonconformance is not a defined term, but is understood as a nonconformity (with the potential 

of) affecting a medical device’s performance or safety.  

o Noncompliance is not a defined term, but is understood as a nonconformity to a regulatory 

requirement that does not necessarily affect the safety or performance of a medical device. 

 

Preventive Action: An action to eliminate the cause of a potential nonconformity or other potential 

undesirable situation [ISO 9.000 3.12.1] 

 

Product: Result of a process [ISO 13485 3.15]. Also defined under 21 CFR 820.3(r) “Product means 

components, manufacturing materials, in-process devices, finished devices, and returned devices.” 

 

Trend: This term is neither defined in the US QS regulation nor in ISO 13485:2016. The term is generally 

defined in dictionaries as the general direction in which something is developing or changing; the general 

movement over time of a statistically detectable change. 

The team found that stakeholders in the medical-device industry and the FDA are not well aligned on a 

definition of the term “trend.” In discussing the framework, we did not propose changes to the current 

method that organizations use to identify a trend. However, we aligned the following general understanding 

of a trend:  

§ A trend can be favorable (for example, a progressive decrease of the airborne contamination overtime) 

or unfavorable (for example, an increase of contamination).  

§ Even an unfavorable trend does not necessarily equate to a nonconformity. For example, the monitoring 

of a cleanroom includes the periodic measurement of the airborne particulate contamination, to which 

alert and action limits can be defined. The detection of a progressive increase of the contamination 

shows a trend, but a nonconformity occurs only if the action limit is reached.  

§ Responding to an unfavorable trend that has not led to a nonconformity is a preventive action. 

§ The detection of a trend is the sign of an active cause influencing the monitored information. Therefore, 

totally independent and unrelated incidents should not be seen as a trend. However, a change in 

frequency of apparently independent and unrelated events is a trend.  

§  An organization should define criteria for determining whether a trend represents a change of risk and a 

need for an improvement action. For examples of criteria to determine whether a process is out of 

control, an organization can consider “Nelson Rules” (mostly applicable to Statistical Process Control 

(SPC); see http://leansixsigmadefinition.com/glossary/nelson-rules/). 

 

Validation: Confirmation, through the provision of objective evidence (3.8.3), that the requirements (3.6.4) 

for a specific intended use or application have been fulfilled. [ISO 13485 3.8.13] 

• The objective evidence needed for a validation is the result of a test (3.11.8) or other form of 

determination (3.11.1) such as performing alternative calculations or reviewing documents (3.8.5). 

• The term “validated” is used to designate the corresponding status. 

• The use conditions for validation can be real or simulated. 
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The definition in the QS regulation is considered equivalent: Validation means confirmation by examination 

and provision of objective evidence that the particular requirements for a specific intended use can be 

consistently fulfilled [820.3(z)].  

 

Verification: Confirmation, through the provision of objective evidence, that specified requirements have 

been fulfilled. [ISO 9000 3.8.12] 

• The objective evidence needed for a verification can be the result of an inspection or other forms of 

determination, such as performing alternative calculations or reviewing documents. 

• The activities carried out for verification are sometimes called a “qualification process”. 

• The term “verified” is used to designate the corresponding status.  

The definition in the QS regulation is considered equivalent: Verification means confirmation by examination 

and provision of objective evidence that specified requirements have been fulfilled [820.3(aa)]. 
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APPENDIX II – GOOD PRACTICES TO STRENGTHEN THE CAPA PROCESS 
In the course of developing the new framework, the team identified a set of good practices applied by 

leading organizations in medtech and other industries studied. Medtech companies can implement these 

practices to strengthen the current CAPA process or to support the new framework.   

1. CAPA Executive Summary 

Create an Executive Summary, including a CAPA traceability matrix, that covers the process from the issue 

statement through the effectiveness check. This one- or two-page document can be provided to a variety of 

reviewers—including internal or external auditors/investigators, CAPA review boards, or management—to 

show a high-level summary of the CAPA. The elements of the summary are a statement of the issue, how the 

issue was contained, the root causes and solutions (plans or results as appropriate), and how effectiveness 

was or will be demonstrated. Details or evidence relating to the topics covered in the summary are provided 

to the reviewer only upon request.  

The summary requires minimal effort to create and maintain. Most of the information can be copied and 

pasted from the CAPA files. Once created, the document can be easily updated by adding a summary of each 

phase as it closes or the status changes. 

2. CAPA Traceability Matrix 

The CAPA traceability matrix is a table that shows the process used to resolve an issue, from issue description 

and issue statement through root cause analysis, solutions, and measurement of effectiveness. By aligning 

the original issue and each root cause with the solutions and effectiveness check, the matrix demonstrates 

that the issues have been addressed. The matrix can be customized so that each CAPA can be accurately 

represented. It can be initiated during the investigation phase and updated throughout the life of the CAPA. 

The table below presents an example of a configuration. 

 

Initial 

Nonconfor-

mance 

Root 

Cause(s) 

Planned 

Corrective 

Actions 

Verification/ 

Validation 

Plan 

Verification

/ Validation 

Results 

Verification 

of Effective-

ness (VOE) 

Criteria 

VOE 

Results 

       

 

    

 
Here are tips for conducting the  CAPA effectively—today and when the new framework is implemented: 

3. CAPA Process Management, Practices, and Documentation 

• Start with a specific and detailed statement of the issue and its scope. 

• Consider the effectiveness path in parallel with developing the issue statement and scope and root cause 

analysis. This helps to ensure that root causes are actionable and have a measurable outcome. It also 

helps to establish the goal and intent of the CAPA early in the process and to demonstrate what “good” 

looks like. 
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• In the root cause analysis, consider how the issue happened as well as why it escaped (for example, the 

work cell or department responsible). Multiple root causes are acceptable, if supported by adequate 

evidence of a thorough root cause analysis.   

• Develop a robust and detailed plan for corrective actions. Issues to consider include the required 

timelines, resources, approvals, and submissions, as well as the need for buy-in from the functions 

involved in completing the plan. 

• To pressure test the solution and get buy-in, conduct two technical reviews or SME panels. Conduct the 

first after the root cause analysis, to ensure that the method of analysis was effectively documented and 

that the appropriate root causes were selected. Conduct the second after determining the solutions, but 

before implementation. This review confirms that the appropriate solutions were selected and helps to 

ensure buy-in from the individuals and functions responsible for completing the implementation 

activities. 

• Codify knowledge and implement an easily searchable knowledge-sharing system to leverage for 

investigations, increase speed and efficiency, and eliminate duplication of work. 

• Identify when an interim governance control is needed to ensure process control while the CAPA is 

initiated and corrective actions are put into place for both Fast track and External CAPA’s.  

• The proposed Fast track CAPA flow has reduced root cause documentation requirements. This is not 

intended to imply reduced problem-solving activities should occur.  Companies should ensure that 

employees at all levels of their organization are trained at structured problem solving, such as DMAIC, 

PDCA etc. It is the output of these activities that is then documented within the QMS. (For Example: Non-
conforming, damaged parts were identified on the manufacturing line. In response, the line lead followed 
the DMAIC process and identified root cause to be a screw that had fallen out of a holding fixture as the 
result of equipment vibration.  The identified corrective action was to re-design the holding fixture to be 
one piece with the equipment; thus, eliminating the need for the screw and preventing a recurrence.  An 
effectiveness check of an in-line quality check inspection for damaged parts was identified to ensure no 
recurrence. The line lead would then capture this root cause, corrective action and effectiveness check 
within the appropriate QMS. The DMAIC thought process and methodology would not need to be 
captured.)   

4. Proactive Capacity Allocation and Guidance  

• If possible, designate “protected resources” in various functions to support CAPA. These resources 

include CAPA team members as well as mentors or coaches who provide guidance and support to 

inexperienced CAPA owners.  

• Utilize multi-disciplinary teams as appropriate, engaging front-line personnel and SMEs closest to the 

issue early on.  

• Give people guidance on the level of effort expected for each activity (for example, “this should take no 

longer than 30 minutes”). 

5. Trending and Monitoring System  

• Establish a globally accessible trending and monitoring system for CAPA input sources and the CAPA 

process itself. Although local trending requirements can be established, they should be accessible 

globally as needed. 

• Develop meaningful metrics to demonstrate that the CAPA process is in good health and effective in 

identifying issues and appropriate risk-based solutions. Determine clear metric alert limits based on the 

actions that need to be taken if an alert occurs or limits are exceeded. 
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• Set and communicate alert and action thresholds, where relevant and considering risks, to ensure that 

problematic trends are acted upon in a timely manner. 

• Monitor Critical to Quality (CtQ) control data for trends that may identify an emerging issue and for 

special cause variation. An individual CtQ can be understood as the control that ensures that a critical 

feature or characteristic is constantly achieved in order for the device to be safe and effective. (See the 

box for more information on CtQ.) 

• Conduct an ongoing assessment of the feeder system for all CAPA input sources. The intent is to 

continuously monitor each feeder system (for example, complaints and manufacturing or supplier 

quality) to ensure that they are in control and to assess if any issues need to be escalated to CAPA and/or 

management review. 

 

Delving Deeper into the Meaning of CtQ 

The term CtQ is neither defined in the US quality system regulation, nor in ISO 13485:2016. However, it been 

defined in many different publications, such as:  

§ “Implementing Quality: A Practical Guide to Tools and Techniques,” by Ron Basu. The author defines 

CtQ as “the key output characteristic of a process. An example may be an element of a design or an 

attribute of a service that is critical in the eyes of the customer.” 

§ “Six Sigma Best Practices,” by Dhirendra Kumar. The author describes a CtQ as “a product or service 

characteristic that must be met to satisfy a specification or requirement.”  

§ “The Certified Six Sigma Handbook,” by T.M. Kubiak and Donald W. Benbow. The authors state that 

CtQ’s “purpose is to start the high-level strategic goal of customer satisfaction and determine how this 

goal ‘flows down’ into measurement goals.” 

 

The term is also generally defined in FDA guidance[1] associated with the pharmaceutical device industry. 

However, in discussing best practices for the CAPA process, we aligned on the following general definition of 

a CtQ control: 

§ It begins with understanding the critical characteristics of the device. Six Sigma defines a critical 

characteristic as a product characteristic or product feature that is comprehensively defined by both 

internal and external customers. A critical characteristic is a feature or characteristic of the device that 

is most likely to impact its safety and effectiveness. These are the aspects of the device that fulfill the 

 
[1] Guidance for Industry, Q8, Q9, & Q10 Questions and Answers; 

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/q8-q9-q10-

questions-and-answers-appendix-qas-training-sessions-q8-q9-q10-points-

consider#II._A._Considerations, accessed August 30, 2019. 
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user’s needs. A critical attribute may be the Essential Design Outputs (EDOs). A company uses design 

control and quality risk management (QRM) processes used to reach a conclusion on what are EDOs.  

§ Critical characteristics or attributes of a device are transferred to a production environment in the form 

of controls associated with what are deemed to be critical quality attributes (CQAs) of a component, 

subassembly and/or finished good, and critical process parameters (CPPs) for a given product and 

process. 

§ CtQ control measurement and analysis activity should occur in conjunction with the measurement and 

analysis of the residual risk of the associated product within the market. The objective is to identify an 

emerging issue and/or negative shifts in residual risk, indicating a potential increase in patient harm.  

 
6. Foster a Problem-Solving Culture   

• Ensure that the top level of management is actively engaged. 

• Train a wide range of employees in root-cause problem solving.  

• Identify and solve issues at the lowest acceptable level of the organization. 

• Empower people to solve issues, give them tools (for example, a robust problem-solving process such as 

“Plan, Do, Check, and Act” (PDCA) or “Define, Measure, Analyze, Improve and Control” (DMAIC)), and 

trust them to find solutions. Mindsets should shift from taking “zero risk” to taking appropriate risk. 

• Reward strong problem-solving skills. For example, a strong skill set in root-cause analysis could be a 

requirement for promotion.  

• Incentivize people to become CAPA advocates and trainers.  

• Track and broadly communicate the impact of the changes and ongoing success.  

• Include recognition of continuous-improvement efforts in the reward system for employees.   

 

7. Avoid Common Mistakes 

• Don’t create a separate Project Management Office (PMO) or other oversight processes to manage 

CAPAs. Enable CAPA records to be managed within the existing QMS. 

• A one-size-fits all solution can slow implementation and increase burden whereas a scalable framework 

can increase the speed of improvement.  Even within an External CAPA flow there can differentiation 

based on risk, such as for approvals.   

• Don’t use the External CAPA process to manage business issues.   
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APPENDIX III – PROPOSED RISK BASED CAPA FRAMEWORK FLOWCHART 
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APPENDIX IV – REFERENCES AND CONTRIBUTORS 
Contributor Title Organization 

Abdiel Alvarez Senior Director, WW Quality Systems Strategy & Compliance Johnson & Johnson 

Daniel Buehner Director Quality Edwards Lifesciences 

Joseph Canavan Quality Director Medtronic Inc. 

Stephanie 
Christopher 

Program Director MDIC 

Kristen Dennany Sr. CAPA Specialist Stryker 

Jennifer Gaulden CAPA Program Leader W.L. Gore & Associates 

David Gustafson Director of Business Operations - Restorative Therapies Group 
Quality 

Medtronic Inc. 

Angel J. Iglesias Senior Quality Manager Boston Scientific 

Mahesh Iyer Associate Director (Quality – CAPA & NC’s) Illumina 

Larry Mager Principal Mgmt-Ctrl, Inc. 

Evgeniya 
Makarova 

Partner McKinsey Company 

Kathryn Merrill Quality/Regulatory Program Director Medtronic Inc. 

Mark M. Miller Prin. Quality Systems Engineer Boston Scientific 

Ravi Nabar Sr. Director Quality, Head of Global QMS & Compliance Illumina 

Denise Nazario Senior Manager Quality Systems – Global Process Owner – CAPA Stryker 

Luann Pendy Senior VP Chief Quality/RA Officer Medtronic Inc. 

Tahir Rizvi Consultant McKinsey Company 

Omoleye Roberts Senior Associate Grant Thornton, LLP 

Rex Rosario Senior Manager, Quality Systems, Quality Event Management Johnson & Johnson 
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Holly Seppanen Quality Director Zimmer Biomet 

Amritha Srinivasan Sr. Director, Quality Compliance Edwards Lifesciences 

Jennifer Kelly Chemist FDA, Center for Devices 
and Radiological Health 
(CDRH) 

Bleta Vuniqi Biomedical Engineer FDA, Center for Devices 
and Radiological Health 
(CDRH) 
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