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Lessons Learned / Summary

Lessons Learned:

• An appropriate and validated link to existing data systems is important

• Determining appropriate and meaningful metrics/KPI can be difficult and may 

take time to ensure sufficient data is available

• Program/tool considerations – visualization/dashboarding/data analysis

• It can be challenging to ascertain categories are being applied correctly by 

many users to ensure accuracy

Benefits/Summary:

• Incorporating CCS lifecycle management requirements as part of standard 

processes/workflows brings CCS “to life”

• CCS effectiveness monitoring data accessibility and visualization

• Use of automated analysis: timeliness = “real time”

• Integrated quality systems/common data source (e.g., Quality Management 

System, electronic database) and ideally, globally-accessible tools/dashboard 

support a successful global CCS lifecycle management and effectiveness 

monitoring program

Establishing a Contamination Control Strategy (CCS) is a requirement per EU Annex 1 

(Aug 2022).  Once a CCS is established, the challenge becomes; “how do I ensure 

appropriate lifecycle management and effectiveness monitoring for my CCS?”  This 

poster presents regulatory requirements and industry guidance for CCS lifecycle as 

well as examples of integrating CCS review into existing quality management system 

processes to ensure CCS remains updated and accurate.  Additionally, the use of tools 

to automate and digitize monitoring of the effectiveness of CCS are presented.  The 

goal is to ensure sustainable CCS lifecycle management, which enables appropriate 

prevention, detection, and remediation, complying with regulatory requirements and 

ensuring safe products for patients.  

Introduction Industry Guidance CCS Lifecycle Management

                            
                     

Available industry guidance provides good practices for performance/trend/data 

review for CCS.

CCS Effectiveness Monitoring and Continuous Improvement

CCS Effectiveness Monitoring Continuous Improvement

It is important to monitor the overall effectiveness of the CCS.  The measurement and visualization tool/metric must be appropriate and 

accurate. Below is a case study summary showing the evolution of global CCS effectiveness monitoring using product testing and financial data.
Use of Quality System (QS) or Laboratory 

Management System (LMS) as source data 

enables direct association with actual 

deviations and contamination events or raw 

data.

In this case study, there have been several 

iterations over the years as technology 

became available and global systems 

integrated.  Ideally, for a global 

organization: 

• Single validated electronic database 

(source)

• Automated, real time data visualization 

and analysis

• Dashboard accessibility for reporting to 

site and global leadership

• Data entry is accurate

PDA Technical Report No. 90, Contamination Control Strategy Development in 

Pharmaceutical Manufacturing (2023):

PHSS Contamination Control Strategy Guidance Explanation Document (2023):

Once a CCS and corresponding risk assessments (RAs) have been developed, it is 

critical to ensure the CCS/RAs remain current and accurate.  The CCS should be 

reviewed both proactively (scheduled frequency) and reactively (in response to 

data or as required by Quality System (QS) records).  A trend or contamination-

related event/deviation should trigger review of the CCS/RAs and the CCS/RAs 

should be updated as an outcome of QS such as CAPAs, to accurately reflect the 

current status of the controls. In the current case study, this feedback loop for CCS 

review/update was built directly into the QS deviation workflow as part of the 

investigation plan template and into the Documentation Management System for 

periodic review.

Periodic 
Review:

Planned/scheduled 
at specified 
frequency

Quality System:

- Planned, proactive (Change 
Control, CAPA)

- Unplanned, reactive 
(Events/Deviations)

Trending:

- Environmental 
and utilities 
monitoring data

- Raw material, 
excipient, and 
product testing 
data

Regulatory Requirements
Regulations require periodic review, effectiveness assessment, and continuous 
improvement of CCS. 

EU Annex 1 (2022):

PDA Technical Report No. 69, Bioburden and Biofilm Management in 
Pharmaceutical Manufacturing Operations (2015)

Figure 1 – CCS Lifecycle Management Overview

Microbial Control Rate (# action level 
results/total # of tests)

• Manual data entry by SME into spreadsheet

• Minitab® data analysis initially, then 
transitioned to automated Microsoft Power 
BI data visualization 

Financial Loss due to microbial 
contamination (amount in USD)

• Automated data pull - events from QS

• Manual categorization by finance 
personnel

• Automated Qlik Sense® data 
visualization

CCS Events (# of deviations 
due to microbial 
contamination)

• Automated data pull from QS -
predefined list of values for 
deviation categories related to 
microbial events

• Automated data visualization in 
Microsoft Power BI

Future Efficiencies Using Artificial Intelligence (AI)

• Fully automated, predictive

• Holistic evaluation of multiple data types (detection 
controls such as EM/utility trends, product testing)

Figure 2 – Case Study: Journey of Global CCS Effectiveness Monitoring
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Figure 4 – CCS Events Example

Figure 3 – CCS Microbial Control Rate Example
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