
Figure 1: MIMIC Data

Patterns of Diuretic Use in the Intensive Care Unit

Ian McCoy, MD, Glenn Chertow, MD MPH, Tara Chang, MD MS 

Stanford Hospital and Clinics, Department of Internal Medicine, Division of Nephrology, 

Stanford, CA

• We performed a descriptive study of data from the Medical 
Information Mart for Intensive Care (MIMIC-III) database 
v1.4.

• We analyzed 46,037 adult ICU admissions without ICD-9 
code indications of end stage renal disease at an urban, 
academic medical center. 

• Odds ratios were adjusted for age, sex, race, comorbidities 
(hypertension, heart failure, chronic kidney disease, 
diabetes, liver disease), admission type, ICU type, 
mechanical ventilation, and admission serum creatinine 
concentration.

• We categorized diuretics as follows: loop diuretics 
(bumetanide, ethycrinic acid/ethycrinate sodium, 
furosemide, torsemide), thiazides/thiazide-type diuretics 
(chlorthalidone, chlorothiazide, hydrochlorothiazide, 
indapamide, metolazone), mineralocorticoid receptor 
antagonists (MRAs) (eplerenone, spironolactone), carbonic 
anhydrase inhibitors (CAIs) (acetazolamide), and epithelial 
sodium channel blockers (amiloride, triamterene). 

Materials and Methods

• Diuretics are frequently used in the intensive care unit 
(ICU), despite clinical risks including acute kidney injury 
(AKI).

• What diuretic types, doses, and routes of administration are 
being used in ICUs?

• Do these vary by ICU type?
• Are initial diuretic doses adjusted for impaired kidney 

function?
• Are continuous diuretic infusions given with an initial bolus?

Purpose
• Diuretics were employed in nearly half (22,569/46,037, 49%) of 

ICU admissions. 
• Furosemide was by far the most common diuretic given (94.4% of 

ICU stays with diuretic administration).
• The occurrence of any diuretic use varied among different ICU 

types: 39.4% in medical ICUs, 38.1% in surgical ICUs, 88.7% in 
post-cardiac surgical ICUs, 54.9% in cardiac ICUs, and 34.6% in 
trauma ICUs.

• Mechanical ventilation and a history of heart failure were 
associated higher odds of diuretic use (adjusted OR 4.21, 95% CI 
4.02-4.42; and 5.09, 95% CI 4.80-5.38, respectively).

• Severely impaired kidney function at admission was associated 
with lower odds of diuretic use (adjusted OR 0.63, 95% CI 0.51-
0.77, for admission serum creatinine > 5.0 compared to ≤ 1.0 
mg/dL).

• For the initial IV furosemide dosage, 91% of patients received one 
of three doses: 58% received 20 mg, 17% received 40 mg, and 
16% received 10 mg.

• Among the 14% of patients treated with a continuous infusion, 
30% never received a bolus on the day of infusion initiation. 

• Loop diuretics were used alone in 77.9% of ICU admissions with 
any diuretic use.

Results

• Patterns of diuretic use varied by patient-specific factors and ICU 
type.

• Combining diuretic classes is uncommon.
• Renal function is rarely considered for initial furosemide dosing.
• Continuous furosemide infusions are often begun without a bolus. 

Conclusions

Figure 2: Diuretic Use By ICU Type
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MRA: mineralocorticoid receptor antagonist; CAI: carbonic anhydrase inhibitor

https://querybuilder-lcp.mit.edu/

