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Sterile Peritonitis

• Sterile Peritonitis account for 12 to 30% of 
Peritonitis in different reports.

• The cause of it includes a list of different 
conditions .

• Among versatile causes “Chemical Peritonitis” 
could occur especially with Bio-incompatible 
PD solutions.



Sterile Peritonitis Dx

•



How differentiate Chemical Peritonitis

• Negative effluent Culture 
• Clustering of Peritonitis in multiple Center
• Clustering with some special Batches
• Disappearing of symptoms and signs with 

change of PD fluid batch.
• Relying on negative culture is not reliable. 

Epidemiologic point of view and notice to 
clustering in 1 or some batches and recovery 
with batch change are good clues.



Historical Examples of Chemical 
Peritonitis

The Largest outbreak of Chemical Peritonitis in USA,  260 pts . Investigation of case 
Revealed pre-sterilization colony count as causative factor.



Historical Examples of Chemical 
Peritonitis

Epidemics of 48 episodes of peritonitis in 28 patients in a 4 week period.



Historical Examples of Chemical 
Peritonitis

224 ESRD patients experienced Peritonitis, investigation showed multiple times normal 
Acetaldehyde in PD Fluid (10x). Authors suggested use of multi-chamber bag or improve
Heat sterilization process.



Historical Examples of Chemical 
Peritonitis

21 cases of culture negative peritonitis observed, investigation showed Acetaldehyde as
Causative factor in the range of 3-4X seen normally in PD fluids. The concentration in PD 
Fluid batches suspect was around 17 PPM ( Normally less than 6 PPM)



Historical Examples of Chemical 
Peritonitis

A decline in the prevalence of Ico-Dextrin-induced sterile Peritonitis was observed
After implementation of safety precaution , solution being checked for Peptidoglycan
Levels.



Historical Examples of Chemical 
Peritonitis

Ico-Dextrin Associated Sterile Peritonitis, outbreak in Turkey, Ankara October 2010. 7 CAPD
Patients  using Ico-Dextrin admitted to hospital because of peritonitis signs and symptoms.
Negative culture with same batch led to suspicion of Chemical Peritonitis. Investigation of 
Case revealed higher Endotoxin than permitted level (0.25 EU/ml) due to incomplete of 
Biofilm. 



Historical Examples of Chemical 
Peritonitis

20 CAPD Patients showed signs of Peritonitis , negative culture and clustering with some 
Batches Of PD fluid. Patients show recovery with PD fluid batch change. The same had 
occurred in 2000 which caused many patients dropped from therapeutic regimen. 



ROOT CAUSE ANALYSIS of
Chemical Peritonitis

• As we are investigating the presence of some 
chemicals in PD fluid, it seems having a Process 
Oriented approach like Fish Bone or Swiss Cheese 
Analysis could be good choices.

• Strong adherence to norms and standards 
obligatory like USP, BP and EP are a must and 
strictly implemented.

• QA measures and QC measures are essential to 
assure a product ( PD fluid is manufactured 
according to GMP guidelines).



ROOT CAUSE ANALYSIS of
Chemical Peritonitis

• As International companies playing in field like 
Baxter and Fresenius has enormous 
experience, have been able to develop 
comprehensive in-depth standards and norms 
which seems more restrict than 
Pharmacopeias ( Like Baxter Patents on 
Screening for Peptidoglycan).





BP Regulations

• PH :5 to 6.5
• HMF: not more than 10 ug for 25mg Glucose.
• Bacterial Endotoxin: Less than 0.05 IU/ml
• (is it really Possible?) seems some debate exist 

as EP expresses :



More Strict Regulations

• Researchers at Gambro Regulatory Affairs 
believe the normal ranges approved for 5 HMF 
may be need to be revised and are out of 
date.



Strict Regulations-Corrective Action of 2009 Chemical 
Peritonitis in IRAN by MOH Reference Lab



Product vs. Process Oriented Approach

• We can consider a product or the process of 
production of a product when see a defect or 
a NOT OK product.

• The Corrective Actions regarding a NOT OK 
product shall focus on finding the Probable 
Faults in Production lines . Then rank them 
and then correct them. So this is our Case.



A Process Look at NOT OK PD Fluid

• When we say NOT OK fluid there could be 
different criteria and standards in 
consideration, however the final user (Patient) 
can judge it in fact. 

• If a patient is going happily with Tx modality 
then complains or drops this means 
something has happened ?

• What could be the result of this happening?



Sterile peritonitis Risk Assessment in CAPD patients

Clinical risks:
Other medication
False negative culture

Product analysis:
Specification (according BP)
Glucose degradation products
Endotoxin

Risks 
associated 

with the ADE

In Processes risks:
Water treatment process
Filtration
Pharmaceutical Ingredients
Primary packaging materials
Production line



In-Depth Look
In Processes risks:
Water treatment process
Filtration
Pharmaceutical Ingredients
Primary packaging materials
Production line

How Water Treatment Could affect our line ? Deadlegs
How Pharmaceutical Ingredients could affect our line? 
Impurities  
Packaging Material ? Different Materials have different 
Properties , Oxygen Permeability could affect GDP formation.
Production Line ? Sterilization Process is one of the most critical 
Steps. It could affect GDP production.
Level of Technology could affect too. Single chamber vs Multi
Chmaber .



In-Depth Look
Product Specifications:
Specification (according BP)
Glucose degradation products
Endotoxin

As mentioned earlier seems pioneers in this industry are keeping more strict
Regulations and may we need to revise measures and implement more strict
Regulations  for product control and release.
GDPs are numerous and our goal is to reduce production in process as much 
As possible so more attention to Sterilization process (most GDPs are produced
During sterilization) and most sophisticated online control of it is a must.
Let have a detailed look at sterilization and probable failure modes.



In-Depth Look (Sterilization)



In-Depth Look (Sterilization)



In-Depth Look
(PD Solution Sterilization)



In-Depth Look
(PD Solution Sterilization)



Sterilization 
Critical Parameters of Process

• Temp
• Pressure
• Timing
• Assuring Uniformity of Temp & Pressure in 

different locations of Chamber (If not uniform 
different batches could have different 
characteristics).

• Some indicator could be used to show what 
has gone with product.



Indicators 
(Our eyes to understand process in Chamber)



Indicators 
(Process Monitoring Indicators)



GDP Soup



Serial Monitoring of a PD Fluid Batch



Conclusion

• PD solutions are delivered to patients for their 
use. So they shall be monitored and controlled 
before exiting factory ( QC measures like 
measurement of 5HMF , Acetaldehyde, Color, 
….) and also patients shall be trained how to 
store them ? Where to store them and how to 
control visually and avoid NOT OK ones.



Conclusion

• Seems Samen Co. could exchange more 
information with Baxter and ask them about 
how to improve or up-regulate the control 
processes of production of PD fluids. This 
could help buy time .

• May upgrade to multi-chamber PD solutions 
could help to eliminate this complication.


