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    Abstract
A statistically robust set of rules is proposed for trending excursions in environmental monitoring data. These rules were designed to minimize false alarms when the process is in control, but signal quickly when the process goes out of control. An adverse trend is an early warning that the system is drifting from normal operating conditions. Prompt action may prevent further deterioration and avoid costly out-of-specification events. Adverse trends are defined as an alert level excursion rate of >2.5% and an action level excursion rate of >0.15%. These definitions were derived from setting action levels at the 99.85th percentile and alert levels at the 97.5th percentile. These percentiles were chosen because they are functional equivalents of control limits and warning limits used in statistical process control charting, which are set at three and two standard deviations above the mean, respectively. In addition, the U.S. Pharmacopeial recommended microbial recovery rates should also be implemented as trend metrics for microbial environmental monitoring of aseptic processing facilities. Occasional isolated alert level excursions may occur even if the process remains in a state of control. However, repeated alert level excursions occurring at a rate >2.5% indicate the process is changing and the system is drifting from normal operating conditions. An adverse trend of alert level excursions should be investigated for root cause. It is critical to determine if an alert level excursion, at its onset, indicates an adverse trend. A total of 24 rules at various sample sizes were tested for their ability to detect an adverse trend at the onset of an excursion using data obtained over a period of 1 year. The rationale for choosing these rules is described.

	Adverse trends
	Alert levels
	Action levels
	Alert level excursion rates
	Microbial recovery rates
	Operational characteristics curves
	Environmental monitoring
	Bioburden tests
	Nonparametric methods
	Average run length
	false positives
	false negatives

	© PDA, Inc. 2021



View Full Text
  


  
  



  
      
  
  
    
  
      
  
    PDA members receive access to all articles published in the current year and previous volume year. Institutional subscribers received access to all content. Log in below to receive access to this article if you are either of these.  


If you are neither or you are a PDA member trying to access an article outside of your membership license, then you must purchase access to this article (below). If you do not have a username or password for JPST, you will be required to create an account prior to purchasing. 


Full issue PDFs are for PDA members only.

  




  


  
  



  
      
  
  
    
	  
		
		
			
			  
  
        Note to pda.org users

    
  
  
    
  
      
  
    The PDA and PDA bookstore websites (www.pda.org and www.pda.org/bookstore) are separate websites from the PDA JPST website. When you first join PDA, your initial UserID and Password are sent to HighWirePress to create your PDA JPST account. Subsequent UserrID and Password changes required at the PDA websites will not pass on to PDA JPST and vice versa. If you forget your PDA JPST UserID and/or Password, you can request help to retrieve UserID and reset Password below.

  




  


  
  



			

		

	
	
 	
	  
  
		
		
			
			  
  
      
  
  
    Log in using your username and password

  Username *
 



  Password *
 





Forgot your user name or password?




Log in through your institution

You may be able to gain access using your login credentials for your institution. Contact your library if you do not have a username and password.


If your organization uses OpenAthens, you can log in using your OpenAthens username and password.  To check if your institution is supported, please see this list. Contact your library for more details.


Purchase access
You may purchase access to this article. This will require you to create an account if you don't already have one.

  


  
  



  
        patientACCESS

    
  
  
    patientACCESS - Patients desiring access to articles  


  
  



			

		

	
	
 	
	
		
		
		
			
			  
  
      
  
  
    
  
      
  
    NOTE: The JPST Shopping Cart is now working again. We apologize for any inconvenience. 


Full issue PDFs are for PDA members only. You can join PDA at www.pda.org. 

  




  


  
  



			

		

	
	
 	
	


  


  
  



  





  


  
  



  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
        In This Issue

    
  
  
    
  
    
  
      
  
  
    
    
      [image: PDA Journal of Pharmaceutical Science and Technology: 75 (5)]

  
  
      
      
          PDA Journal of Pharmaceutical Science and Technology      
      
        	Vol. 75, Issue 5 September/October 2021 


      
      
        		Table of Contents
	Index by Author
	Complete Issue (PDF)




      




  


  
  



  



  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Print  


  
  


  
      
  
  
     Download PDF  


  
  


  
      
  
  
     Article Alerts

  
    
  
      
  
  
    
  User Name *
 



  Password *
 


Sign In to Email Alerts with your Email Address

  Email *
 








  


  
  



  





  


  
  


  
      
  
  
     Email Article

  
    
  
      
  
  
    
 Thank you for your interest in spreading the word on PDA Journal of Pharmaceutical Science and Technology.
NOTE: We only request your email address so that the person you are recommending the page to knows that you wanted them to see it, and that it is not junk mail. We do not capture any email address.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 Statistical Method for Trending of Excursions in Clean Room Microbiological Monitoring Data



  Message Subject 
 (Your Name) has sent you a message from PDA Journal of Pharmaceutical Science and Technology



  Message Body 
 (Your Name) thought you would like to see the PDA Journal of Pharmaceutical Science and Technology web site.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.



  Math question *
 12 + 3 =  
Solve this simple math problem and enter the result. E.g. for 1+3, enter 4.









  


  
  



  





  


  
  


  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      
  
  
  
  
      Statistical Method for Trending of Excursions in Clean Room Microbiological Monitoring Data
  
    	K. Rao Gurijala, Andrew Barnett

  
    	PDA Journal of Pharmaceutical Science and Technology Sep 2021, 75 (5) 407-424; DOI: 10.5731/pdajpst.2020.011791 

  
  
  



  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
  
  
      Statistical Method for Trending of Excursions in Clean Room Microbiological Monitoring Data
  
    	K. Rao Gurijala, Andrew Barnett

  
    	PDA Journal of Pharmaceutical Science and Technology Sep 2021, 75 (5) 407-424; DOI: 10.5731/pdajpst.2020.011791 

  
  
  



  


  
  



  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: Mendeley logo]
  


  
  



  



  


  
  


  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



          

        

	
 	
	
	


  


  
  



  
        Jump to section

    
  
  
    	Article	Abstract
	Introduction
	Determination of Action and Alert Levels Based on Historical Data
	Rationale for Using Percentile Method to Determine Action and Alert Levels
	Definition of Adverse Trends
	Determination of Adverse Trends in Quarterly and Annual Trend Analyses
	Determination of Adverse Trends at the Onset of an Excursion Result
	Type I and Type II Errors
	Trend Rules Based on Binomial Probability
	Ongoing Processes
	Mature Processes
	Intermediate Processes
	New Processes
	Handling of Adverse Trends
	Case Study
	Recommendations for Implementation
	Sample Trend Charts
	Discussion
	Conclusion
	Conflict of Interest Declaration
	References



	Figures & Data
	References
	Info & Metrics
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles
	No related articles found.



	PubMed
	Google Scholar




 Cited By...
	No citing articles found.



	Google Scholar



 More in this TOC Section
	
  
  
  
  
      Challenges Associated with Biological Safety Assessments for Drug-Device Combination Products  
  
  
  
  




	
  
  
  
  
      Best Practices to Quantify and Identify Particulate Matter on the Interior Surfaces of Single-Use Systems  
  
  
  
  




	
  
  
  
  
      Identification of Burkholderia cepacia Complex by PCR: A Simple Way  
  
  
  
  






Show more Technology/Application

 Similar Articles






  



  


  
  



  
        Keywords

    
  
  
    	Adverse trends
	Alert levels
	Action levels
	Alert level excursion rates
	Microbial recovery rates
	Operational characteristics curves
	environmental monitoring
	Bioburden tests
	Nonparametric methods
	Average run length
	false positives
	false negatives


  


  
  



  
      
  
  
    
  
      
  
    

[image: i]



  




  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
      
    
  
    
  
    
  
                
    
      
  
    
  
        Readers

    
  
  
    	About
	Table of Content Alerts/Other Alerts
	Subscriptions
	Terms of Use
	Contact Editors

  


  
  



  

  
    
  
        Author/Reviewer Information

    
  
  
    	Author Resources
	Submit Manuscript
	Reviewers
	Contact Editors

  


  
  



  

  
    
  
        Parenteral Drug Association, Inc.

    
  
  
    	About
	Advertising/Sponsorships
	Events
	PDA Bookstore
	Press Releases

  


  
  



  

  
    

  


    

  


  


  

  
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    [image: ]  


  
  



  
        Footer Copyright Text

    
  
  
    
  
      
  
    © 2024 PDA Journal of Pharmaceutical Science and Technology ISSN: 1948-2124
  




  


  
  



  
      
  
  
    [image: Powered by HighWire]  


  
  



  



    

  


  


  

  
    
  
      







  