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Regional	citrate	anticoagulation The	three	different	algorithms
To replace the manual sampling and measuring of iCa we developed three 
different algorithms for calculation of post-filter iCa.
All versions of the algorithms used data from the Prismaflex dialysis machine 
and patient data from the electronic medical record.  

The algorithms:
• The first algorithm used patient data only from the BGA (iCa, pH, 

bicarbonate etc.) to calculate systemic total calcium used in the model.
• The second used patient data from the laboratory (systemic total 

calcium).
• The third modeled citrate concentration in the patient. The patient data 

used could be from the BGA or laboratory. 

Method	and	Results
Data was retrospectively collected from the Intensive Care Unit at the Skåne
University Hospital in Lund, Sweden. Clinical and machine parameters were 
collected from the electronic medical record between 2010-2017. 

We compared the predicted post-filter iCa concentration derived from these 
three algorithms to the measured values from the BGA:
• For the third algorithm (most accurate), that modeled citrate 

concentration, the average difference between the predicted and 
measured values of post-filter iCa concentration was -0.013 mmol/l with a 
standard deviation of 0.019 mmol/l. 

• For the first algorithm using only patient data from the BGA and for the 
second algorithm that used data from the laboratory, the average 
difference between predicted and measured values of post-filter iCa
concentration was in the range -0.1 to 0.075 mmol/l. 

Benefits
• Eliminate the need for post-filter calcium measurements 
• Reduce the workload for healthcare staff
• Reduced the number of lab tests needed
• Improved accuracy, BGA are not validated for the low iCa values and high 

citrate concentration in the sample 

• Regional citrate anticoagulation (RCA) is increasingly used in the 
extracorporeal blood circuit during continuous renal replacement therapy 
(CRRT). 

• To control the efficiency of the anticoagulation and to secure that the 
patient is not at risk for hypocalcemia, post-filter ionized calcium (iCa) is 
measured frequently using blood gas analyzers (BGA). 

• Today several different protocols for RCA exist. They provide 
recommendations on changes in citrate dose and calcium infusion, 
depending on the systemic calcium and post-filter calcium levels.

• Example: Skåne University Hospital, Lund, checks the patients’ 
systemic and post-filter iCa levels >4 times/day. Total systemic 
calcium is checked once per day to detect citrate accumulation. 
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The aim of this study was to compare three different algorithms based on 
available data to replace the manual measurement of post-filter ionized 
calcium.

Aim

Workflow: 
- Input: Already available patient data, i.e. lab tests (e.g. systemic total 
calcium), settings on the PrismaFlex, solutions used, filters
- Analysis: Using input data + dialysis model 
- Output: Post-filter iCa 

Conclusion
The algorithm which seems to  provide post-filter iCa concentration values 
closest to those from the BGA was the third algorithm (modeled systemic 
citrate concentration). The difference between predicted and measured 
values was low and actually lower than the standard deviation of a BGA. The 
third algorithm shows great potential in replacing the BGA measurement 
thereby leading to reduced workload by significantly reducing the number of 
blood samples needed, including a safer treatment for the patient due to 
more frequent (even continuous) monitoring of post-filter iCa.  

Drawbacks
- Time consuming
- Blood sampling needed 
- Blood-gas analyzer (BGA) is not validated for the post-filter iCa levels (i.e. 
<0.3 mM) or the high citrate concentrations seen in the samples.


