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•The University of Michigan Health System (UMHS) is 

a high-volume Continuous Renal Replacement 

Therapy (CRRT) center, performing >2000 CRRT 

treatment days annually 

 

• Lean thinking is a practice which looks at each 

resource used in a process with the intent to eliminate 

any resource that is not adding value to the final 

product. The “final product” for our purpose is the 

administration of CRRT1 

 

• A significant amount of waste (time and product 

waste) in the CRRT “current state”. 

 

 

In a culture of continuous improvement, 

unnecessary steps in processes can be 

eliminated so only value-adding steps are left. 

Using Lean thinking helps to create this culture, 

identify value-added steps in processes and 

ensure interventions are institution-specific, 

adjusted to meet the needs of each stakeholder in 

the process.  

 

•An interdisciplinary team, led by the project 

investigator, established a Value Stream Map and an 

A3 which were tools used to identify areas of waste in 

the CRRT process 

 

• The Value Stream Map and A3 aided the team in 

identification of waste in the CRRT process. An 

intervention focused on reducing this waste was 

created and implemented by the team. 

 

• The intervention developed by the team focused on 

changing the way CRRT solution bags were ordered, 

prepared, and delivered by pharmacy.  

 

• Pharmacy determined when a bag would be 

delivered, aiming for a window of 1 – 2 hours before a 

new bag would be needed. In aiming for this window, a 

“just-in-time” delivery state was created with the 

intervention. 

 

• Ordering data about dispensed CRRT solution bags 

and patient flow rates were collected over 17 months 

and analyzed using a t-test. 
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Process developed by the interdisciplinary team to identify  

waste in the current state 

Figure 1: Value Stream Map 

Difference considered significant at p<0.05 

Figure 2: Comparing pre- versus post-intervention data 
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Figure 3: Satisfaction scores pre- versus post-intervention 

• Creation of a “just-in-time” delivery system 

resulted in a statistically significant decrease 

in CRRT solution bags found when 

comparing the pre- and post-intervention 

states. This is a decrease in product, and a 

decrease in wasted time for stakeholders in 

the process. 

 

• The stakeholders were found to be more 

satisfied with the process after the 

intervention than before, as is apparent with 

the survey results. As the process is 

changed in the future, it is essential to 

incorporate all stakeholders to keep this 

high satisfaction. 

 

• An estimated savings of $50,000 over the 

next fiscal year is projected from 

intervention established through Lean 

thinking.  
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