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Introduction
Acute kidney injury in post cardiac surgical patients is still 

considered a high mortality cause in this population. It is most important 
to identify kidney injury in these patients from the beginning, being 
a decisive factor for treatment. However, many of the kidney injury 
classifications are focused on creatinine clearance and serum levels so 
they are considered late markers for its identification.

The early use of kidney replacement has proven to be an important 
component in order to modify mortality, intensive care stay, decrease 
in fluid overload, days of mechanical ventilation and time spent in 
hospital. 

The objective of this study was to evaluate the early use of 
furosemide with the development of kidney injury and the need for 
peritoneal dialysis in post cardiac surgical patients. Our hypothesis 
suggests that diuresis initiated 2hours after the first dose of furosemide 
relates to the stage of kidney injury and the start of peritoneal dialysis 
in a patient in whom cardiac surgery was performed.

Materials and methods
Case control study performed from October 1st, 2016 to August 

31st, 2018 in the Pediatric Intensive Care Unit (PICU) of the 
University Hospital “Dr. Jose Eleuterio Gonzalez” in Monterrey, 
Mexico. Inclusion criteria were: ages 0 to 18years old and post 
cardiac congenital surgery; exclusion criteria were acute or chronic 

kidney injury prior to surgery, dialysis performed before surgery and 
congenital kidney pathology.

Acute kidney injury was classified according to the Kidney 
Disease Improving Global Outcome 2016. “Early response to 
furosemide” was defined as the first dose of furosemide initiated in 
the first 24hours upon arrival in the PICU, measuring dose in mg/kg/
dose and measurement of diuresis (mL/kg/dose) in the first 2hours 
after medication was started. 

The demographic variables and the early response variables in 
both groups will be expressed in mean and standard deviation. After 
documenting the normal distribution through the Kolmogorov-
Smirnov Test and proving the equality in variances with the Levene 
Test, the T-student and ANOVA or the U Mann-Whitney and Kruskal-
Wallis Test will be used depending on the case. A value of p<0,05 
was considered to have statistical significance. The entire statistical 
analysis was performed with the program SPPS v.18 for Windows 
10.1‒6 

Results
A total of 74 surgeries were considered however seven patients 

were excluded ( 6 incomplete files and 1 patient with kidney injury 
prior to surgery). Furosemide was used during the first 24hours post 
operation in 49 patients, in which 13 received peritoneal dialysis and 
36 did not. 
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Abstract

Introduction: The objective of this study is to evaluate the early use of furosemide 
with the development of kidney injury and the need for peritoneal dialysis in patients 
who were submitted to cardiac surgeries. Our hypothesis suggests that diuresis 
initiated 2hours after the first dose of furosemide relates to kidney injury and the start 
of peritoneal dialysis in a patient in whom cardiac surgery was performed.

Material and methods: A case-control study from October 1st, 2016 to August 
31st, 2018 in the Pediatric Intensive Care Unit (PICU) of the University Hospital 
in Monterrey, Mexico. Inclusion criteria: ages 0 to 18years old and postcardiac 
congenital surgery; exclusion criteria were acute or chronic kidney injury prior to 
surgery, dialysis performed before surgery and congenital kidney pathology. 

Results: 67 patients were included, furosemide was used in 49 of them, 13 patients 
received peritoneal dialysis and 36 did not. An early response to furosemide with the 
development of kidney injury was found with a diuresis (2.1mL/kg/hour[±2.57]) after 
2hours of furosemide at a dose of 1mg/kg/hour[±0.45] and a p value of 0.001.The 
statistical analysis of the need for peritoneal dialysis and early response to furosemide 
(3.28 [±2.51] vs 2.0 [±2.60]mL/kg/hour) has a p value of 0.051.

Discussion and/or conclusion: The early response to furosemide in post cardiac 
surgical pediatric patients can predict the presence of an acute kindey injury however 
it does not predict the need for peritoneal dialysis.
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Patients who did not receive dialysis were older (766 [±1,492] vs 
77 [±114]days) and weighed more (9.8 [±14.4] vs 3.72 [±1.33] kg). 
The association of early response to furosemide with the development 
of kidney injury was studied and a diuresis upon 2hours (2.1mL/kg/
hour[± 2.57]) of the furosemide dose (1mg/kg/hour[± 0.45]) presented 

a statistical significance with a p value of 0.001. When performing 
the statistical analysis regarding the association between the need for 
peritoneal dialysis and early response to furosemide (3.28 [± 2.51] vs 
2.0 [±2.60]mL/kg/hour) there was no statistical significance observed, 
finding a p value of 0.051 (Figure 1) ( Table 1,2 & 3) .

Figure 1 Flow chart of patient distribution.

Table 1 Clinical characteristics of patients postoperated from cardiac surgery who were included in the early response protocol with furosemide

  Without peritoneal dialysis N=36 With peritoneal dialysis N=13

Age (Days) 766 (±1,492) 77 (±114)

Gender

Male 21 (58.33%) 6 (46.15%)

Female 15 (41.67%) 7 (53.85%)

Weight (Kg) 9.8 (±14.4) 3.72 (±1.33)

Total body surface 0.40 (±0.37) 0.23 (±0.05)

Nutritional status

Eutrophic 23 (63.88%) 6 (46.15%)

Malnutrition 13 (36.11%) 7 (53.84%)

Overweight-Obese 0 0
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Table 2 Relation of early response to furosemide with kidney injury

  Total patients N=49 p

Furosemide dose (mg/kg/hour) 1 (±0.45)

Diuresis at 2hours (mL/kg/hour) 2.1 (±2.57) 0.001

Acute kidney injury

Stage I 12 (24.48%)

Stage II 6 (12.24%)

Stage III 17 (34.69%)

No injury 14 (28.57%)

Table 3 Early response to furosemide related with kidney injury

  Without peritoneal dialysis N=36 With peritoneal dialysis N=13

Dose of furosemide (mg/kg/hour). 0.84 (±0.44) 1.08 (±0.44)

Diuresis at 2hours (mL/kg/hour). 3.28 (±2.51)* 2.0 (±2.60)*

Deaths    

*p=0.051

Discussion and/or conclusion
A direct association between the development of kidney injury 

and an early response in the pediatric postcardic surgical patients was 
found; this was proven previously by Kakajiwala et al.7

In our study, there was no relation between the early response 
to furosemide and the need for peritoneal dialysis. The criteria for 
the initiation of peritoneal dialysis was based on the judgment of the 
patient´s physician as well as on the few criteria established for the 
start of dialysis in this population. It is necessary to perform other 
studies to rule out the relation between those and define the indications 
for starting kidney replacement therapy. 

In conclusion, the early response to furosemide in pediatric post 
cardiac surgical patients may predict the presence of acute kidney 
injury however not the need for initiating peritoneal dialysis.8‒14
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