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ABSTRACT 

Objective: Comparing diuretic efficacy between high dose furosemide as a 

continuous infusion and bolus injections in children with congenital left to 

right shunts presenting with decompensated chronic heart failure. 

Outcome measures: Diuretic efficacy of furosemide therapy assessed by 

net fluid output /40mg furosemide, change in Na/K ratio and change in 

body weight/40 mg furosemide in children with acute on top of chronic 

heart failure.  

Patients and methods: The study  included twenty six (26) patients, 

median age 0.75 years (range 0.42-1.2 years) with congenital left to right 

shunts presenting with normal ejection fraction heart failure. Two urine 

samples were collected from patients on admission and at day 3 of 

admission for immediate assay of urinaryNa and K.  

Results: Thirteen patients (50%) were on continuous furosemide infusion 

versus thirteen (50%) that were kept on furosemide bolus injections. 

Patients on Furosemide infusion had significantly prolonged Capillary 

refill time and worse ROSS classification on admission and on follow up. 

On assessment of the diuretic response in the two groups we have found 

that patients on furosemide infusion had decreased Na/K ratio (P=0.017), 

increased furosemide dose (P=0.018), had less change in body 

weight(P=0.000) in relation to the diuretic dose and less fluid output 

(p=0.081). 

Conclusion: Augmentation of furosemide therapy in the form of infusion 

rather than interval dosing in patients with heart failure is not always 

associated with an equivalent increase in diuresis and may not benefit the 

patient. 

Key wards: Pediatric, heart failure, diuretic resistance, furosemide 

infusion 

Abbreviations: ADHF: Acute Decompensated Heart Failure, CHF: 

Chronic Heart Failure, CTR: Cardiothoracic Ratio, CXR: Chest x ray, HF: 

Heart Failure, K: Potassium, Na: Sodium, NYHA: New York Heart 

Association, SSPS: Statistical package for social science, UOP: Urine 

output. 
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INTRODUCTION 

eart failure (HF) is a major clinical issue, which imposes 

a heavy social and economic burden on health care 

systems. In fact, it directly causes approximately 1 million 

hospital admissions every year in Adults in the United States 

(Roger et al., 2013). 

Fluid overload, clinically evident as systemic and/or 

pulmonary congestion, represents the most frequent cause of 

hospitalization in this clinical setting, plays a central role in the 

progression of HF and has a major negative prognostic impact 

(Dupont et al., 2011). 

Adequate control of systemic congestion along with 

maintenance and improvement of renal function represents a 

key target of patient management in HF (Greene et al., 2013). 

On these grounds, current guidelines suggest that decongestion 

should be attempted through diuretic therapy. Diuretics, 

essentially loop diuretics, are utilized in more than 90% of 

patients with HF to obtain an increase in urinary output, 

dyspnea relief and weight loss (Ponikowski et al., 2016). 

Diuretic treatment of systemic and pulmonary congestion 

can be ineffective in some patients with HF – a condition 

commonly referred to as diuretic resistance or refractoriness. 

However, the lack of an operational definition makes it difficult 

to define the exact incidence of this problem. It is thought that 

H 
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about one third of patients with HF, especially in the phase of 

acute decompensation, may present with apparent diuretic 

refractoriness (Voors et al., 2014). 

Lower chloride (CL) levels are linked to reduced loop 

diuretic response. Hypochloremic patients have a greater 

relative wasting of chloride compared with sodium(Na), 

whereas renal free water clearance does not seem to be 

impaired, suggesting that depletion rather than dilution may be 

the responsible mechanism (Hanberg et al., 2016). 

Adult studies have demonstrated that hypochloremia is 

associated with neurohormonal activation and diuretic 

resistance with chloride depletion as a candidate mechanism. 

Sodium-free chloride supplementation can be associated with 

increases in serum chloride and changes in several cardiorenal 

parameters as aminoterminal pro B-type natriuretic peptide 

which decreases with chloride supplementation and the blood 

urea nitrogen to creatinine ratio which increases with chloride 

supplementation (Hanberg et al., 2016). 

 

 

 

 

 

 


