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OBJECTIVE: To review the literature regarding the pharmacokinetic profiles, 
comparative safety and efficacy, and comparative costs of loop diuretics to evaluate the 
current clinical usefulness of furosemide. 

DATA SOURCES: A search of MEDLINE (1966–June 2009) was conducted using the terms furosemide, 
torsemide, bumetanide, ethacrynic acid, and loop diuretics. Articles were limited to those written in English. 

STUDY SELECTION AND DATA EXTRACTION: All English-language articles identified from the data 
sources were reviewed. Studies were eligible if they encompassed pharmacokinetics, comparative safety 
and efficacy, or comparative costs of the loop diuretics. 

DATA SYNTHESIS: In patients with heart failure (HF), torsemide demonstrated decreased mortality 
compared with furosemide in 1 study (2.2% vs 4.5% in the furosemide group; p < 0.05), 
decreased hospitalizations in 1 study (23 in the torsemide group vs 61 in the furosemide group; p < 0.01), 
and improved New York Heart Association functional classifications in 2 studies. In the first, 45.8% with 
torsemide versus 37.2% with furosemide demonstrated improvement in at least one functional class (p = 
0.00017). In the second, 40.2% with torsemide and 30.7% with furosemide demonstrated improvement in at 
least one functional class (p = 0.014). In 2 of 3 studies of patients with cirrhosis, torsemide increased 
natriuresis and total volume diuresed compared with furosemide in patients with cirrhosis; however, no 
significant difference between the agents with respect to plasma renin and aldosterone concentrations 

was demonstrated. In patients with pulmonary hypertension, central venous pressure, capillary wedge 
pressure, and stroke volume significantly improved from baseline among patients who received torsemide, but 
not in those who received furosemide, although the intergroup analysis failed to reach statistical 
significance. Among patients with chronic kidney disease, no significant differences were noted with respect 
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to natriuresis and blood pressure control between the 2 agents; however, in patients with acute kidney 
injury, patients who received furosemide had a significant improvement in urine output versus the torsemide 
group. Additionally, 2 trials comparing bumetanide with furosemide were identified, although the results 
were conflicting. In patients with nephrotic syndrome, bumetanide significantly improved weight loss in the first 
4 weeks and in week 20, compared with furosemide. In patients with HF, significant improvement in dyspnea 
at rest and on exertion was exhibited in the bumetanide group, but not in the furosemide group; no 

significant difference was noted between the 2 groups when evaluating global assessment. 

CONCLUSIONS: Growing evidence demonstrates more favorable pharmacokinetic profiles of torsemide 
and bumetanide compared with furosemide. Furthermore, torsemide may be more efficacious and safer 
than furosemide in patients with HF. A trial comparing all 3 drugs would be required to confirm torsemide as 
the primary loop diuretic in patients with HF, but based upon limited current evidence, we recommend 
torsemide over furosemide. Currently, little evidence exists to support either torsemide or bumetanide as first-
line treatment over furosemide in patients with other edematous disease states. 
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