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Prophylactic low dose furosemide infusion effect on cardiac surgery pa-
tients with renal dysfunction: A randomized controlled trial
Prieta Adriane’, Jefferson Hidayat', Adhrie Sugiarto’, April Retno Susilo’

Abstract

Objectives: Preoperative renal dysfunction in-
creases the risk of postoperative renal failure
and mortality in cardiac surgery patients. Stud-
ies investigating the protective effect of furo-
semide in cardiac surgery were mostly con-
ducted in patients with normal renal function.
This study aimed to evaluate the effect of
prophylactic low-dose furosemide in cardiac sur-
gery patients with mild to moderate renal dys-
function.

Design: Double-blind randomized controlled
trial.

Setting: This study was conducted at a cardiovas-
cular surgery center.

Patients and participants: Eighty-seven patients
of elective cardiac surgery with mild to moderate
renal dysfunction (estimated glomerular filtra-
tion rate [eGFR] 30-89 ml/min/1.73 m?).
Interventions: Prophylactic furosemide infusion
(2 mg/h) or 0.9% NaCl infusion (2 ml/h) was ad-
ministered and continued for a total of 12 hours.
Measurement and results: We examined blood

samples at 12, 24, 48, and 120 hours after infu-
sion started to measure the change in eGFR. A
decrease in eGFR 220% was considered a wors-
ening of renal function, while >20% increase in
eGFR was recovering of renal function. We com-
pared the requirement for therapeutic furo-
semide infusion and renal replacement therapy
in both groups.

The incidence of decreasing eGFR at the 12th,
24th, and 48th-hour was higher in the control
compared to the furosemide group. Increasing
eGFR at the 120th-hour was the same in both
groups. Subjects in the furosemide group re-
quired less administration of therapeutic furo-
semide infusion than the control group. Renal re-
placement therapy was needed more in the furo-
semide group than in the control group.
Conclusions: Low-dose furosemide infusion can
reduce the incidence of worsening renal function,
and the need for therapeutic furosemide infu-
sion, but does not prevent the usage of renal re-
placement therapy.
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Introduction

Renal dysfunction increases the risk of mortality in
patients undergoing cardiac surgery, which is asso-
ciated with the degree of preoperative renal func-
tion. The degree of decreased renal function is de-
scribed by the glomerular filtration rate (GFR) ac-
cording to the definition of Kidney Disease: Im-
proving Global Outcome (KDIGO). Estimated glo-
merular filtration rate (¢GFR) of 30-89 ml/min/1.73
m? is classified as mild-moderate renal dysfunction.
Cardiac surgery patients with pre-existing renal
dysfunction are at risk for deterioration in renal
function or may even progress to acute or chronic
renal failure. These risks are higher in surgeries that

253



require the use of cardiopulmonary bypass (CPB),
due to extreme physiological conditions that lead to
hemodynamic instability and inflammatory stimula-
tion. (1-4)

Diuretics are widely used in post-cardiac surgery as
a treatment strategy for postoperative acute kidney
injury (AKI) to prevent anuria. Theoretically, furo-
semide has the protective effect of blocking the
K/Na/Cl cotransporter process in ascending limb of
the loop of Henle, hence decreasing energy demand
in the renal. Fakhari et al. reported that prophylactic
furosemide infusion has a renal protective effect in
adult cardiac surgery patients with normal renal
function. Other studies have assessed the effects of
furosemide as a renal protection strategy, but none
were specifically implemented in patients with pre-
existing renal dysfunction. (5-7)

This study aimed to evaluate the effect of prophy-
lactic low-dose furosemide infusion in patients with
mild-moderate renal dysfunction (eGFR 30-89
ml/min/1.73 m?) who underwent elective cardiac
surgery with CPB.

Methods and materials

This study was conducted from May to December
2021 after receiving approval from the Ethics Com-
mittee. The protocol for this double-blind random-
ized controlled study was registered on clinical trial
gov (ID: NCT04919564). Patients were provided
with a full explanation of the study and signed a
written consent form to participate. The patients
were allowed to leave the study at any point. Inclu-
sion criteria were patients aged 18-65 years with left
ventricle ejection fraction (LVEF) >40%, mild to
moderate renal dysfunction (eGFR 30-89
ml/min/1.73 m?) who underwent elective cardiac
surgery with CPB. Exclusion criteria were patients
with stage 4-5 chronic renal failure, history of renal
replacement therapy, LVEF<40%, undergoing
emergency or repeated surgery, complex heart dis-
ease, congenital heart disease, aortic vascular sur-
gery, massive bleeding, sepsis, or currently partici-
pating in another research. Drop-out criteria were
hemodynamically unstable (with persistent hypo-
tension, supported with >2 inotropic drugs or >2
vasoactive drugs, on intra-aortic balloon pump
[IABP], or on extracorporecal membrane
oxygenation [ECMO]), cardiogenic shock, pro-
longed CPB time, crisis or severe pulmonary hyper-
tension, redo surgery for any reason, postoperative
bleeding, and anaphylactic shock.

Regarding the high prevalence of deteriorating renal
function after on-pump cardiac surgery (15-60%),
we aimed for a 30% reduction, statistical power of
80%, and a significance level of 5%, the sample size
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was calculated as 41 patients for each group. Antic-
ipating a 10% loss of follow-up, we assigned a total
of 90 patients to the furosemide (n=45) and control
(n=45) groups.

Patients were randomized to receive either a control
group (0.9% NaCl 2 ml/h) or a treatment group (50
mg furosemide in 50 ml NaCl 0.9%, 2 ml/h) accord-
ing to a list that was prepared by the assigned re-
search center staff (who was not involved in the
conduction of the study), using randomization soft-
ware at 1:1 ratio. Those who participated in con-
ducting the study interventions were blinded to
treatment solutions. eGFR was calculated using the
Chronic Kidney Disease Epidemiology
Collaboration (CKD-EPI) formula.

In the operating room, patients were set up with a
monitoring device and provided a premedication
with midazolam 0.1 mg/kg of body weight (kg BW)
followed by the induction of anesthesia with fenta-
nyl (5-10 mcg/kg BW), propofol (1-2 mg/kg BW),
and rocuronium (1-2 mg/kg BW), intravenously.
All monitoring and procedures, including anesthe-
sia, CPB, and surgery, were conducted according to
standard operational procedures and routine treat-
ments were done as indicated. After induction, we
started the treatment solution at the rate of 2 ml/h
and continued in the intensive care unit (ICU) for a
total of 12 hours. The treatment solution contained
50 mg furosemide in 50 ml of NaCl 0.9% in the fu-
rosemide group or NaCl 0.9% in the control group.
In the management of CPB, all patients were given
furosemide 20 mg and mannitol 2.5 ml’kg BW
added to the priming fluid, and then the patient was
given mannitol 2.5 ml/’kg BW during rewarming or
infusion during CPB. The priming fluid used was
Ringerfundin, 0.9% NacCl, gelatin, and/or 20% albu-
min. The cardioplegic fluid used a routine solution
with antegrade administration. Anesthesia mainte-
nance was continued according to the anesthesiolo-
gists. Continuous ultrafiltration was done while
CPB was running. Hemodynamic targets during
CPB were mean arterial pressure (MAP) >50
mmHg and hemoglobin >9 g/dl. The indication of
vasopressor use during CPB was when the MAP<50
mmHg.

After surgery, all patients were transferred to the
ICU, intubated, sedated, and monitored as in the op-
erating room. After 12 hours, treatment infusion
was terminated, and then the first blood sample was
drawn to measure blood urea nitrogen (BUN) con-
centration, serum creatinine, and eGFR. Sampling
was repeated on the 24th, 48th, and 120th hour.
Blood sampling can be done in another ward after
the patient has been transferred from the ICU. The
criteria for transfer were assessed according to pro-
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cedures and indications.

If the patient's diuresis was less than 0.5 mlkg
BW/h for 6 hours, continuous furosemide 20 mg
was given intravenously followed by infusion start-
ing from 10 mg/h, which can be increased to a max-
imum of 40 mg/h. If the patient has renal failure or
severe worsening of renal function as indicated by
serum creatinine values >4 mg/dl, eGFR<30
ml/min/1.73 m?% diuresis <0.3 ml/kg BW/h for 24
hours, or anuria for 12 hours, or refractory electro-
lyte imbalance, the patient was indicated for either
continuous renal replacement therapy (CRRT) or
intermittent hemodialysis according to the standard
procedures.

The collected data were as follows: demographics,
intra-, and postoperative characteristics and outputs,
and primary variables which were alteration in
GFRs, the need for furosemide infusion therapy,
and renal replacement therapy. Secondary variables
such as length of stay in ICU, hospital, and in-hos-
pital mortality were also included.

The data obtained were analyzed using the SPSS
25.0 software program (SPSS Inc., Chicago, IL,
USA). Statistical analyses included descriptive
analysis to assess the size of the distribution (inci-
dence) of the variable characteristics of the research
subjects, and differential analysis using the chi-
square test (if n>5) or the Fisher exact test (if n<5).
The normality of the data distribution was tested by
the Kolmogorov-Smirnov test. If the data distribu-
tion was normal, the analysis was done through two
independent-sample t-tests. If the data distribution
was not normal, the analysis was done through the
Mann-Whitney test. p-values less than 0.05 were
considered statistically significant.

Results

Of a total of 90 patients, 3 patients were excluded (1
patient with incomplete data and 2 patients who un-
derwent TABP intraoperative installation); hence,
there were 87 patients who met the requirements: 43
subjects in the furosemide group and 44 subjects in
the control group (Figure 1).

Table 1 shows the demographic and characteristics
of the patients studied. The distribution of average
age, gender, weight, height, and LVEF between the
two groups was not significantly different. Compar-
ing type of operation, comorbid score, history of an-
giotensin-converting enzyme inhibitor (ACEi)/an-
giotensin receptor blocker (ARB) medication, his-
tory of diuretic therapy, and renal dysfunction pre-
operative category between the two study groups
did not show any significant differences.

Table 2 shows the perioperative characteristics and
outcomes of the study, all surgeries were performed
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with an aortic clamp procedure, mannitol admin-
istration, and ultrafiltration procedure. The duration
of the aortic clamp, CPB procedure, and the dura-
tion of surgery were not significantly different be-
tween groups. Inotropic requirements during sur-
gery and administration of fresh frozen plasma
(FFP) were not significantly different in the two
groups. Intraoperative packed red cell (PRC) trans-
fusion in the furosemide group was significantly
different compared to the control group (27 vs 15
patients, p-value 0.007).

In the ICU, inotropic use, PRC, and FFP transfusion
were not significantly different between the two
groups. However, vasopressor use was significantly
different between the furosemide group and the con-
trol group (19 vs 11 patients, p-value 0.049). Alt-
hough the duration of mechanical ventilation, serum
lactate values, and the incidence of postoperative
complications in the two groups were not signifi-
cantly different, the duration of ventilator use was
longer in the furosemide group. The lactate value
and incidence of postoperative complications were
lower in the furosemide group (2.6 mmol/l and
20.9%) compared to the control group (2.8 mmol/l
and 25%). The urine output in the pre-pump period
was significantly different in the furosemide group
compared to the control group (p-value 0.002),
whereas in the on-pump, post-pump, 24h, and 48h
periods were not significant. Preoperative serum
creatinine and BUN in the furosemide group were
higher than in the control group, while the preoper-
ative GFR was lower. However, in comparison of
12h, 24h, 48h, and 120h, the serum creatinine,
BUN, and eGFR values of the two groups did not
differ and the data analysis did not show significant
differences. Comparisons of the postoperative renal
dysfunction category between the two groups are
shown in Table 2 and Figure 2. In the furosemide
group, there were fewer patients with severe renal
dysfunction compared to the control group (5 vs 9
patients).

As primary variables, we compared alterations in
eGFR values, the need for therapeutic furosemide
infusion, and renal replacement therapy (RRT) us-
age postoperatively in Table 3. The furosemide
group had a lower proportion of patients experienc-
ing a decline of eGFR in 12h, 24h, and 48h than the
control group, and the difference was significant in
the 48h sample (27 vs 48 patients, p-value 0.047).
The highest proportion of patients who suffered a
worsening GFR was in the 24h of the furosemide
group, while in the control group it was in the 48h
samples. Although the comparison of increased
eGFR in 120h samples between the two groups was
not significantly different, the proportion in furo-

255



semide groups was higher. The furosemide group
had a significantly lower proportion of patients who
needed therapeutic furosemide infusion (10-40
mg/h) than the control group (10 vs 23 patients, p-
value 0.005). Although the comparison of RRT re-
quirements between the two groups was not signifi-
cantly different, there were more patients with RRT
usage in the furosemide group than in the control
group.

Table 4 shows the comparison of the length of hos-
pital stay in the furosemide group with the control
group, and it was significantly different (8 vs 6 days,
p-value 0.02). Meanwhile, the in-hospital mortality
incidence was the same between the two groups.

Discussion

Extracorporeal circulation, the complexity of car-
diac surgery, and uneventful hemodynamic changes
in the perioperative period affect renal vascular bed
and oxygenation in renal structures. All of these
processes lead to a decline in postoperative renal
function and this incidence will be higher in patients
with preoperative renal dysfunction. It is important
to maintain renal function perioperatively to prevent
an irreversible decline in renal function. In addition
to maintaining stable hemodynamic conditions and
reduced CPB time, several supportive medical
agents have also been introduced to reduce the inci-
dence of declining renal function in cardiac surgery.
(6,8)

Determining the degree of renal dysfunction is very
important for predicting the outcome of cardiac sur-
gery patients. Although serum creatinine is rou-
tinely used in clinical practice to determine renal
function, it can be affected by several factors such
as sex, age, ethnicity, diet, and muscle mass. In pa-
tients with a GFR reduction of up to 50%, serum
creatinine can remain within the normal limit. In
this study, we measured eGFR as a parameter for
renal function alteration. GFR is reported as a better
parameter in detecting, evaluating renal dysfunc-
tion, and predicting postoperative outcomes com-
pared to creatinine. (7,9)

Furosemide is hypothesized to possess a renal pro-
tective effect in cardiac surgery. Furosemide inhib-
its the Na-K-2Cl transporter in the ascending part of
the loop of Henle, thus reducing oxygen demand
and consumption. Nevertheless, it shows various re-
sponses in different patients in concordance with
baseline renal function. Therefore, it will be ineffec-
tive in oliguric acute renal injury. (9-12)

A previous study that assessed furosemide’s pro-
tecting and rescuing properties in cardiac surgery-
associated acute kidney injury have not shown con-
vincing evidence. Even though furosemide is capa-
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ble of establishing a polyuria state, it did not im-
prove renal function, the requirement of dialysis, or
the long-term outcome. Lassnigg even suggested an
increased risk for renal impairment in patients re-
ceiving furosemide. Different methods and doses
were applied in the trials, to obtain better applica-
tions of furosemide as a renal protective agent. A
study conducted by Fakhari et al. supports the find-
ing that furosemide infusion has renal protective ef-
fects during on-pump cardiac surgery in patients
with normal renal function, as shown by normal di-
uresis, eGFR, and serum creatinine. In contrast, Ma-
hesh and colleagues failed to demonstrate those
benefits. (7,13,14)

In this randomized controlled trial, we found that
patients receiving furosemide have higher diuresis
during the intraoperative period up until 24 hours
since the drug was initially administered, and it per-
sisted for several hours after the drug was discontin-
ued. Furosemide-induced diuresis may be consid-
ered a method of decreasing renal oxygen demand
and consumption, which protects the kidneys from
ischemia. Although baseline serum creatinine was
higher and baseline eGFR was lower in the furo-
semide group, values in the next samples were com-
parable between the furosemide and control groups.
We applied a 20% change in eGFR as a threshold
value to determine whether subjects experienced
decreasing or increasing renal function based on
several works of literature and previous classifica-
tions (Acute Kidney Injury Network [AKIN] and
Risk, Injury, Failure, Loss of kidney function, and
End-stage kidney disease [RIFLE]), which used
25% as the low threshold. We monitored that 61%
of the subjects (53 patients) in both groups, involv-
ing 22 patients in the furosemide group and 31 pa-
tients in the control group, experienced a GFR de-
crease in the first sample, and then this incremented
until the third sample. A significant difference oc-
curred in the third sample, where 27 patients in the
furosemide group and 36 patients in the control
group experienced a >20% decrease in eGFR com-
pared to the baseline value. In the fourth sample, 22
patients in the furosemide group and 23 in the con-
trol group, who had a decreased GFR, sustained a
>20% increase in GFR compared to the third sam-
ple. Enhancement of renal function occurred proba-
bly as a response to glomerular structure autoregu-
lation to decrease GFR in order to limit volume de-
pletion. This response may still occur even after the
insult was resolved, which leads to fluid retention,
thereby macular edema and worsening renal func-
tion. Furosemide will ameliorate fluid retention by
enhancing diuresis but is unable to decrease any re-
nal injury that has happened, nor decrease creatinine
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levels. Some studies have considered that furo-
semide could be harmful because its usage is en-
couraging a significant delay in RRT. (5,10,15,16)
Worsening renal dysfunction is characterized by a
decrease in GFR, and manifests as a decrease in di-
uresis. The degree of oliguria correlates with the oc-
curring renal injury. Aiming at volume status con-
trol, physicians will try to use diuretics to convert
the oliguric to a non-oliguric condition which is as-
sociated with lower mortality rates. The study con-
ducted by Hamishehkar et al. showed furosemide
has no harmful effects on renal function in patients
with AKI; thus, it might be suggested as one of the
treatment modalities in these patients with AKI. In-
travenous diuretic administration is often employed
to augment urine output in oliguric patients with
AKI prior to initiation of RRT. However, the dose
applied for this purpose is remarkably high, ranging
from 10 to 40 mg/h, and cumulatively totals 960
mg/day, continuously. In this study, the requirement
for therapeutic furosemide infusion was more sig-
nificant in the control group than in the furosemide
group. The prophylactic low dose furosemide infu-
sion for 12 hours in the furosemide group was able
to help in maintaining a continuous smooth postop-
erative diuresis in most patients which decreased the
requirement of therapeutic furosemide infusion in
this group. (10,15)

In patients with renal failure, furosemide has been
proven to be ineffective. We found that the inci-
dence of acute kidney failure requiring dialysis was
5.7% (5 of 87 patients), and the outcome of postop-
erative renal function was different from patients
with normal kidney function. This outcome
strengthens the claim that preoperative renal dys-
function is a strong independent factor in the occur-
rence of AKI to postoperative acute renal failure
(ARF). In this study, the prophylactic low-dose fu-
rosemide did not prevent the requirement of RRT.
Although the difference was not statistically signif-
icant, more patients in the furosemide group re-
quired RRT than in the control group. This result
might be because the condition in which patients in
the furosemide group did not respond well to thera-
peutic furosemide infusion that needed to be inter-
vened with RRT or could be related to the theory
that furosemide did not directly improve ARF in
terms of creatinine or other substances clearance,
mainly in the severely injured kidney. (7,12,14,16-
19)

The systematic review by Ahmed and colleagues
concluded that furosemide treatment did not prevent
mortality, need for dialysis, and length of hospital
stay. In our study, there was a significant difference
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in the length of hospital stay. Length of stay in ICU
was also longer in the furosemide group although it
was not significant. The incidence of in-hospital
mortality in both groups was the same. (7,18,20)
Several limitations are identified in this study. First,
we included patients with mild to moderate renal
dysfunction, where the range of eGFR values was
large from >30-89 ml/min/1.73 m?. However, since
the random distribution of these categories into both
groups was comparable, the results were accounta-
ble. Then, the decisions of giving the therapeutic
dose of furosemide infusion and the use of renal re-
placement therapy were given to the consultant on
duty, although there were specific indications deter-
mined in the research protocol, we considered that
the decision from the consultant of that day was the
best decision at that time. Essentially, delaying ther-
apy is not an option that can be tolerated by the re-
search subjects.

Conclusions

This study did not demonstrate a convincing protec-
tive effect of prophylactic low-dose furosemide in-
fusion for cardiac surgery patients with preoperative
mild-moderate renal dysfunction. Even though low-
dose furosemide could reduce the incidence of
worsening renal function and the need for a high
therapeutic dose of furosemide infusion, it did not
prevent the requirement for renal replacement ther-

apy.
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Table 1. Patients' demographic and preoperative characteristics

Variable Group p-value
Furosemide (n=43) |Control (n=44)

Age (years), meantSD 5947 5748 0.251

Weight (kg), mean+SD 68.4+10.7 67£15.6 0.640

Height (cm), mean+SD 161.9£8.1 160.6£7.5 0.465

Gender

- Male, n (%) 36 (83.7) 32 (72.7) 0.215

- Female, n (%) 7(16.3) 12 (27.2)

Type of operation

- CABG, n (%) 35(81.4) 29 (65.9) 0.102

- Valve, n (%) 8 (18.6) 15 (34.1)

LVEF (%), mean+SD 57.449.3 55.149.7 0.262

Comorbid

- Score 1-2, n (%) 39 (90.7) 41 (93.2) 0.998

- Score 3-4, n (%) 3(7.0) 3(6.8) 0.953

- Score >4, n (%) 1(2.3) 0(0) 1.000

History of ACEi/ARB

- Yes, n (%) 28 (65.1) 31 (70.5) 0.594

- No, n (%) 15 (34.9) 13 (29.5)

History of diuretics

- Yes, n (%) 18 (41.9) 24 (54.5) 0.236

- No, n (%) 25 (58.1) 20 (45.5)

Renal dysfunction

- Mild (eGFR 60-89 ml/min/1.73 m?), n (%) 20 (46.5) 22 (50.0) 0.745

- Moderate (¢eGFR 30-59 ml/min/1.73 m?), n (%) 23 (53.5) 22 (50.0)

Legend: SD=standard deviation; CABG=coronary artery bypass graft; LVEF=left ventricle ejection fraction;
ACEi=angiotensin converting enzyme inhibitor; ARB=angiotensin receptor blocker; eGFR, estimated glomerular
filtration rate.
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Table 2. Perioperative characteristics and outcomes of patients in furosemide and control groups

ml/min/1.73 m%)

Variables Group p-value
Furosemide Control
Aortic cross-clamp, n (%) 43 (100) 44 (100) N/A
Aortic cross-clamp time (minutes), median 51 (25-263) 49 (25-268) 0.855
(min-max)
CPB duration (minutes), median (min-max) 97 (49-283) 95.5 (53-294) 0.622
Surgical duration (minutes), median (min-max) | 265 (124-616) 268.5 (105-510) 0.835
Use intraoperative inotropic, n (%) 26 (60.5) 28 (63.6) 0.761
Use intraoperative vasopressor, n (%) 3(7.0 0 (0) 0.116
Use intraoperative mannitol, n (%) 42 (97.7) 44 (100) 0.494
Ultrafiltration during CPB, n (%) 43 (100) 44 (100) N/A
Use intraoperative PRC, n (%) 27 (62.8) 15(34.1) 0.007
Use intraoperative FFP, n (%) 16 (37.2) 18 (40.9) 0.724
Use inotropic in ICU, n (%) 31 (72.1) 28 (65.1) 0.486
Use vasopressor in ICU, n (%) 19 (45.2) 11 (25.0) 0.049
Use PRC in ICU, n (%) 20 (46.5) 23 (52.3) 0.591
Use FFP in ICU, n (%) 5(11.6) 5(11.5) 1.000
MYV time (hours), median (min-max) 13.58 (2.25-152) 11.33 (2.42-44) 0.517
Postoperative serum lactate (mg/dl), median  |2.6 (0.9-13) 2.8 (0.8-15) 0.936
(min-max)
Postoperative complication(s), n (%) 9(20.9) 11 (25.0) 0.652
Urinary output Pre-pump 100 (0-1500) 50 (0-700) 0.002
(ml), median (min- | On-pump 400 (0-2500) 400 (50-2300) 0.643
max) Post-pump 500 (50-2100) 500 (200-2020) 0.519
Intraoperative 1000 (340-5000) 1000 (360-4500) 0.819
24h 2450 (111-4990) 2100 (475-3860) 0.035
48h 2500 (1400-5160) 2460 (265-4335) 0.481
Creatinine (mg/dl), | Preoperative 1.29 (0.86-1.14) 1.15(0.09-1.91) 0.080
median (min-max) | 12h 1.55 (0.96-3.49) 1.47 (0.75-3.32) 0.447
24h 1.69 (0.91-3.09) 1.54 (1.02-5.57) 0.832
48h 1.59 (0.84-4.08) 1.56 (0.84-6.67) 0.855
120h 1.43 (0.70-3.01) 1.40 (0.71-4.09) 0.610
BUN (mg/dl), me- |Preoperative 17 (9-36) 16.5 (9-32) 0.862
dian (min-max) 12h 22 (0.96-70) 22 (12-43) 0.715
24h 27 (14-65) 29.5 (15-91) 0.521
48h 31 (11-75) 34 (16-87) 0.077
120h 29 (14-136) 25 (12-110) 0.842
eGFR Preoperative 56 (30-88) 67.5 (35-89) 0.442
(ml/min/1.73 m?), |12h 45 (14-84) 46 (19-99) 0.983
median (min-max) |24h 39 (21-87) 39.5 (10-73) 0.668
48h 41 (15-89) 41.5 (9-84) 0.581
120h 49 (22-103) 50 (15-98) 0.640
Postoperative renal | mild (eGFR 60-89 16 (37.2) 16 (36.4) 0.516
dysfunction, n (%) |ml/min/1.73 m?)
moderate (¢GFR 30-59 22 (51.2) 19 (43.2) 0.756
ml/min/1.73 m?)
severe (eGFR<30 5(11.6) 9 (20.5) 0.343

Legend: CPB=cardiopulmonary bypass; PRC= packed red cell; FFP=fresh frozen plasma; ICU=intensive care
unit; MV=mechanical ventilation; BUN=blood urea nitrogen; eGFR=estimated glomerular filtration rate;

N/A=not available.
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Table 3. Primary variables outcomes

Variables Groups p-value
Furosemide Control

Decreased eGFR values at:

- 12h, n (%) 22 (51.2) 31(70.5) 0.065

- 24h, n (%) 28 (65.1) 35(79.5) 0132

- 48h, n (%) 27 (62.8) 36 (81.8) 0.047
Increased eGFR at >120h, n (%) 22 (51.2) 23 (52.3) 0.918
Therapeutic dose furosemide infusion, n (%) 10 (23.3) 23 (52.3) 0.005
Use renal replacement therapy, n (%) 4(9.3) 1(2.3) 0.202

Legend: eGFR=estimated glomerular filtration rate.

Table 4. Secondary variable outcomes

Variables Groups p-value
Furosemide Control

ICU stay (hours), median (min-max) 27 (13-340) 24 (9-384) 0.104

Hospital stay (days), median (min-max) 8 (4-30) 6 (4-18) 0.020

In-hospital mortality, n (%) 1(2.3) 1(2.3) N/A

Legend: ICU=intensive care unit; N/A=not available.
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Figure 1. Consort flow diagram
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