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Importance of Fluid Stewardship
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Four Rights
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Study Purpose

• To compare pharmacist fluid stewardship recommendations in 
critically ill patients with and without COVID-19

• Primary Outcome: number of fluid stewardship 
recommendations per patient day

• Secondary Outcomes: number of recommendations related to 
each phase of ROSE Model and each of Four Rights

See how recommendations were classified here: doi: 10.1093/ajhp/zxab453 



Our Sample

12-bed medical ICU and 25-bed COVID-19 ICU
450-bed community teaching hospital

Inclusion:

• ≥ 18 years of age

• Admitted to ICU for ≥ 72 hrs

• June 2016 to June 2019 for non-
COVID-19 patients

• May 2020 to September 2020 for 
COVID-19 patients

• Followed by academic pharmacy 
team

Exclusion:

• No documentation of pharmacy 
services

79 COVID-19 patients and 420 patient days

350 non-COVID-19 patients and 895 patient days

3,900 total recommendations



Results
Recommendations Related to the ROSE Model



Results
Recommendations Related to the Four Rights



Conclusion
• Fewer recommendations in COVID-19 group

– Except Rescue phase

– Varied for stages of ROSE Model and Four Rights

• Possibly explained by differences between the two ICUs
– Disease-specific ICU

– Prolonged ICU length of stay in COVID-19

– Entry into patient rooms

• Limitations/Future direction:
– Recommendations vs. interventions

– Patient outcomes
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