
PULSE: Hypertonic Saline in Diuretic Resistance 

Title: Not Just for Neurology: The Use of Hypertonic Saline for Diuretic Resistance in 

Decompensated Heart Failure 

Objectives: 

1. Define the criteria needed for diagnosis of diuretic resistance. 

2. Describe the proposed mechanisms of diuretic resistance and current management 

options. 

3. Discuss current literature that assesses the use of hypertonic saline in diuretic resistance. 

Abstract: (300 words) 

Heart failure is a chronic condition that involves the heart’s inability to supply 

oxygenated blood to meet body requirements due to worsened function. This can lead to fluid 

overload, dyspnea, and decrease in functional status, all worsening a patient’s quality of life. The 

2022 American College of Cardiology (ACC) and American Heart Association (AHA) 

guidelines for management of heart failure discuss recommendations regarding fluid overload. In 

the guidelines, the preferred diuretic in the heart failure patient population is loop diuretics. If an 

inadequate response is noted with loop diuretics alone, the guidelines do suggest the addition of 

thiazide diuretics to augment diuresis.  

Diuretic resistance is a complication in patients with heart failure on chronic loop diuretic 

therapy with inadequate response. If left unaddressed, this can increase patients' risk for 

readmissions due to fluid overload, worsening renal dysfunction, and even death. Per AHA, 

diuretic resistance is diagnosed one of two ways: failure to increase urine sodium excretion by at 

least 90 mmol over 3 days despite furosemide equivalent doses of 160 mg twice daily, or a urine 

sodium output of less than 50 mmol based on a spot urine sample 1-2 hours after dose of 

diuretic.  

There are several proposed mechanisms that facilitate diuretic resistance. Some of these 

include the pharmacokinetics of loop diuretics, a sodium intake that exceeds the amount of 

sodium lost to natriuresis, and enhanced reabsorption downstream of the loop of Henle. 

Hypertonic saline has been proposed as an agent to combat diuretic resistance. The rationale 

behind utilizing this hypertonic fluid is that it can provide chloride repletion which when low, 

sodium retention is increased. Additionally, the use of hypertonic saline is thought to pull 

volume from intravascular spaces without depleting intravascular volume to help combat diuretic 

resistance. The purpose of this presentation is to review current literature regarding the use of 

hypertonic saline for diuretic resistance and assess possible clinical applications for use. 
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Knowledge Check Questions: 

1. Which part of the nephron is NOT considered to have a role in the proposed mechanisms 

for diuretic resistance due to enhanced reabsorption? 

a. Proximal convoluted tubule 

b. Loop of Henle 

c. Distal convoluted tubule 

d. Collecting duct 

2. The use of HSS with concomitant loop diuretics has been shown in literature to improve 

which outcomes? Select all that apply. 

a. Respiratory status 

b. Improvement to renal function 

c. Fluid and weight loss 

d. Functional status 

e. Readmission rate due to heart failure 

3. Which patient would it be most appropriate to utilize HSS in for diuretic resistance? 

a. A 32-year-old female with an EF of 62%, SCr of 0.9, and serum Na+ of 139 

mEq/L with no edema. 

b. A 56-year-old male with an EF of 50%, SCr of 2.5, and serum Na+ 126 mEq/L 

with 3+ pitting edema. 

c. A 60-year-old female with an EF of 40%, SCr of 1.1, and serum Na+ of 141 

mEq/L with 2+ pitting edema. 

d. A 64-year-old male with an EF of 33%, SCr of 1.8, and serum Na+ of 129 mEq/L 

with 3+ pitting edema. 

e. A 71-year-old male with an EF of 27%, SCr of 1.3, and serum Na+ of 137 mEq/L 

with 1+ pitting edema. 


