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Abstract

Background: Salt and water accumulation leading to fluid overload is associated with

increased mortality in intensive care unit (ICU) patients, but diuretics' effects on

patient outcomes are uncertain. In this first version of the GODIF trial, we aimed to

assess the effects of goal-directed fluid removal with furosemide versus placebo in

adult ICU patients with fluid overload.

Methods: We conducted a multicentre, randomised, stratified, parallel-group,

blinded, placebo-controlled trial in clinically stable, adult ICU patients with at

least 5% fluid overload. Participants were randomised to furosemide versus pla-

cebo infusion aiming at achieving neutral cumulative fluid balance as soon as pos-

sible. The primary outcome was the number of days alive and out of the hospital

at 90 days.

Results: The trial was terminated after the enrolment of 41 of 1000 participants

because clinicians had difficulties using cumulative fluid balance as the only estimate

of fluid status (32% of participants had their initially registered cumulative fluid bal-

ance adjusted and 29% experienced one or more protocol violations). The baseline

cumulative fluid balance was 6956 ml in the furosemide group and 6036 ml in the

placebo group; on day three, the cumulative fluid balances were 1927 ml and

5139 ml. The median number of days alive and out of hospital at day 90 was 50 days

in the furosemide group versus 45 days in the placebo group (mean difference 1 day,

95% CI -19 to 21, p-value .94).

Conclusions: The use of cumulative fluid balance as the only estimate of fluid status

appeared too difficult to use in clinical practice. We were unable to provide precise

estimates for any outcomes as only 4.1% of the planned sample size was randomised.
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Editorial Comment

The authors report the findings of the first version of the GODIF trial, comparing protocolised

de-resuscitation with furosemide versus placebo for stable patients with fluid overload in the

ICU. It was observed that clinicians frequently identified a discrepancy between listed cumula-

tive balance and clinical examination and opted to readjust the cumulative fluid balance, render-

ing this measurement unreliable as the sole parameter for fluid balance. This led to the early

termination of the study and a subsequent relaunch of a second version of the study using a

more thorough fluid assessment tool.

1 | INTRODUCTION

Patients with critical illness admitted to intensive care units (ICU) are

often treated with life-supportive interventions, administration of

multiple medicines, intravenous fluid, and nutrition. This often leads

to the accumulation of salt and water to the extent that many patients

develop fluid overload of 5% or more. Fluid overload is a well-known

risk factor for mortality in critically ill patients.1 Fluid overload in this

population is often treated with loop diuretics,2–5 but the evidence

for this clinical practice is sparse.6,7 Clinical guidelines in this field are

lacking.

We, therefore, designed the first version of the GODIF trial to

assess the effects of fluid removal with furosemide versus placebo

and hypothesised that furosemide would increase the number of days

alive and out of the hospital after 90 days in adult ICU patients with

fluid overload.

2 | METHODS

2.1 | Trial design

The GODIF trial was an investigator-initiated, randomised, stratified,

parallel-group, blinded clinical trial investigating furosemide versus

placebo in adult ICU patients with fluid overload.

The trial was initiated on 17 August 2020 and paused on

12 February 2021. We planned to randomise 1000 patients, but

due to difficulties with trial design, we paused inclusion after

41 participants had been enrolled at three Danish ICUs. The trial

was terminated on 10 May 2021 after the 90-day follow-up was

completed for the 41 participants; 1-year follow-up was not

performed.

We learned that the use of cumulative fluid balance as the sole

parameter to assess fluid overload and neutral fluid balance was not

ideal. Clinicians had the option to adjust the cumulated fluid balance

on the fluid chart, but this appeared to be imprecise and impractical in

daily clinical practice. Substantial protocol changes were therefore

needed, which resulted in the early termination of this first version of

the trial.

In this paper, we present why the trial was terminated and the full

trial report of the 41 enrolled participants from the first version of the

GODIF trial.

2.2 | Trial conduct

The GODIF trial was conducted following the Helsinki Declaration,8

the International Council on Harmonisation on Good-Clinical-Practice

(GCP) guideline,9 and Danish laws including the General Data Protec-

tion Regulation. The results were reported following the Consolidated

Standards of Reporting Trials (CONSORT) (Data S1).10 The trial was

approved by the Committees of Health Research Ethics in the Capital

Region of Denmark: H-19080597, the Danish Medicine Agency:

2019121067, and The Capital Region Knowledge Centre for Data

Compliance: P-2020-170. It was registered on ClinicalTrials.gov

(NCT04180397) and EudraCT: 2019–004292-40. This first version of

the GODIF trial was based on protocol version 2.4 and 2.5 which can

be accessed at http://www.cric.nu/godif-protocol/. The trial was

externally monitored.

2.3 | Randomisation, allocation concealment, and
blinding

The Copenhagen Trial Unit conducted central web-based randomisa-

tion with a computer-generated allocation sequence stratified by

acute kidney injury (AKI),11 simplified mortality score for the intensive

care unit (SMS-ICU),12 and trial site with varying block sizes unknown

to the investigators. The patients were randomised in a 1:1 ratio to

furosemide versus placebo. The allocation list was exclusively known

by the data manager.

Clinical staff, patients, investigators, outcome assessors, and stat-

isticians were all blinded to the allocation group. The trial drug was

furosemide 10 mg/mL or placebo (0.9% saline) produced by the Capi-

tal Region Pharmacy (Herlev, Denmark) in identical 50 ml vials.

2.4 | Inclusion and exclusion criteria

We screened patients for inclusion who (1) were acutely admitted to

the ICU; (2) were aged 18 years or above; (3) had fluid overload

defined as a positive cumulative fluid balance corresponding to mini-

mum of 5% of ideal body weight; and (4) were clinical stable as

assessed by the treating clinician. The criteria for clinical stability were

mean arterial pressure above 50 mmHg and maximum infusion nor-

adrenaline of 0.20 μ/kg/min and lactate below 4.0 mmol/L.
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Exclusion criteria are described in Data S2.

2.5 | Trial interventions

Initially, an intravenous bolus of 0.5–4.0 ml (equal to 5–40 mg furose-

mide) of the trial drug was administered according to the treating phy-

sician's discretion followed by continuous intravenous infusion of the

trial drug starting at 2 ml/h (equal to 20 mg/h). The trial drug was

titrated to effect and to achieve the goal for the daily negative fluid

balance defined as a minimum of 1 ml/kg ideal body weight/h. The

allowed infusion rate was 0.0–4.0 ml/h. The intervention continued

until a neutral fluid balance was met (defined as ±750 ml in cumulative

fluid balance). A neutral cumulative fluid balance should be maintained

for the rest of the ICU stay to a maximum of 90 days. If the patient

was readmitted to the ICU within 90 days, the trial intervention con-

tinued if the participant still had fluid overload according to the cumu-

lative fluid balance.

Escape use of open-label furosemide could be administered in

case of hyperkalaemia (plasma potassium >6.0 mmol/L), pulmonary

oedema, or respiratory failure (PaO2/FiO2 < 26 kPa (200 mmHg)) due

to fluid overload as assessed by the treating physician.

Renal replacement therapy could be commenced if one of the

above-mentioned escape criteria were present or in case of AKI lead-

ing to severe metabolic acidosis (pH below 7.2 and standard base

excess less than �10 mmol/L) or persistent AKI for more than 72 h

(defined as oliguria/anuria or serum creatinine not declined to 50%

from peak value).

If patients were treated with diuretics before admission to hospi-

tal the treatment was allowed to be continued at the physician's dis-

cretion. In case of development of hypernatremia thiazides or

aldosterone antagonists could be added as treatment for the high

sodium level.

In case of signs of hypoperfusion with lactate ≥4.0 or mean

arterial pressure below 50 mmHg resistant to vasopressor/inotropes

or mottling beyond the edge of the kneecaps, the trial drug had to

be paused and careful resuscitation with judicious fluid boluses

could be performed. The trial drug should be resumed in a 25%

reduced dose when all four criteria had been resolved for a minimum

of 1 h.

If a patient had clinical signs of fluid overload despite a neutral

cumulative fluid balance or was clinically dehydrated before achieving

a neutral cumulative fluid balance, the clinicians could estimate a more

precise cumulative fluid balance and continue the trial intervention

with this adjusted cumulative fluid balance. This adjustment was

allowed for safety reasons.

2.6 | Outcomes

2.6.1 | Primary outcome

Days alive and out of hospital at day 90 after randomisation.

2.6.2 | Secondary outcomes

All-cause mortality at day 90 after randomisation; days alive without

life support (vasopressors/inotropes, mechanical ventilation, or renal

replacement therapy) at day 90; the number of patients with one or

more serious adverse events (SAE) and serious adverse reactions

(SAR) to furosemide.

2.7 | Statistical analyses

We estimated that 1000 participants were needed to detect an

improvement of 8% in the number of days alive and out of hospital

with a power of 90% at an alpha level of 5%. Due to the early termi-

nation of the trial, we were not able to achieve the desired sample

size and power. The accrued sample size of only 41 participants

necessitated changes from our statistical analysis plan described in

our protocol (http://www.cric.nu/godif-protocol/).

Baseline data were reported as medians with interquartile ranges

(IQRs) for continuous variables and numbers and percentages for cat-

egorical variables.

The primary analyses were based on the intention-to-treat popu-

lation, defined as all randomised patients with consent to use their

data. Due to the small sample size, we did not perform secondary ana-

lyses based on the per-protocol population.

An unadjusted linear regression was used for the primary

outcome–days alive and out of the hospital at day 90. A linear regres-

sion adjusted for the stratification variables (AKI, SMS-ICU score, site)

was also performed and supplemented with a Wilcoxon rank sum test.

A confidence interval (CI) not including 0.0 or a p-value of less than

.05 were considered statistically significant for the primary outcome.

Binary secondary outcomes were analysed using an unadjusted

generalised linear model with log link and binominal error distribution

and with the same adjustment strategy as the primary outcome and

supplemented with Fischer's exact test. Continuous secondary out-

comes were analysed using an unadjusted linear regression supple-

mented with the same adjustment strategy as the primary outcome

and a Wilcoxon rank sum test. A CI interval not including 1.0 [for rela-

tive risk ratio (RR)] or 0.0 [for mean difference (MD)] or p-values less

than .01 were considered statistically significant for the secondary

outcomes.

An unadjusted Kaplan–Meier plot was used to illustrate all course

mortality at day 90 according to time.

Subgroup analyses were not performed due to the small sample

size but the primary outcome according to subgroups is presented.

We had no missing outcome data but missing data on body weight;

imputation was not performed.

3 | RESULTS

A total of 41 participants were included: 20 randomised to furose-

mide versus 21 to placebo. The intervention was discontinued in

472 WICHMANN ET AL.
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five participants in both groups, but data registration was contin-

ued for all participants. Follow-up at day 90 was completed for all

participants (Figure 1). Baseline characteristics are described in

Table 1.

The median fluid removal on days 3, 5, and 90 was 5029 ml,

5405 ml, and 6087 ml for the furosemide group versus 897 ml,

1468 ml, and 2904 ml for the placebo group. A neutral cumulative

fluid balance during ICU stay was achieved by 9 (45%) of participants

in the furosemide group versus 7 (33%) in the placebo group. Escape

use of open-label furosemide was administered in 3 (15%) and

11 (52%) of the participants, respectively.

Clinicians frequently experienced a discrepancy between the

listed cumulative fluid balance and the clinical examination to a degree

that they used the option to adjust the cumulative fluid balance in the

fluid chart in 8 (40%) participants in the furosemide group versus

5 (24%) participants in the placebo group. For some of these partici-

pants, an adjustment of the cumulative fluid balance was made more

than once. This made it difficult to register the cumulative fluid bal-

ance in a meaningful manner. All the reported fluid balances are the

original fluid balances, and the manual adjustments of the cumulative

fluid balance are only reported as events in Table 2.

Detailed results for cumulative fluid balance, trial drug adminis-

tration, and protocol violations are presented in Table 2 and in

Data S3.

3.1 | Outcomes

At 90 days, the median number of days alive and out of the hospital

in the furosemide group was 50 days in the furosemide group versus

45 days in the placebo group, MD 1 day, 95% CI -19 to 21, p-value

.94 (Tables 3 and 4). Mortality at 90 days in the furosemide group

was 8 participants (40%) in the furosemide group versus six partici-

pants (29%) in the placebo group (Table 3 and Figure 2). Median

days alive without life support at day 90 after randomisation were

72 days in the furosemide group versus 76 days in the placebo

group (Table 3). The number of patients with one or more SAR or

events in the furosemide group was 5 (25%) versus 3 (14%) in the

placebo group (Table 3). Detailed reports of SAE and reactions are

presented in Data S4.

4 | DISCUSSION

We are unable to provide any exact estimates on the benefits or

harms of furosemide versus placebo in adult ICU patients with fluid

overload for any of the outcomes because only 4.1% of the planned

sample size was enrolled at the time of termination of this first ver-

sion of the GODIF trial. We used the cumulative fluid balance as

the only parameter to define both fluid overload and neutral fluid

Fulfilled inclusion criteria (n = 73) 

Excluded (n = 32) 
– 16 Renal replacement therapy 
– 9 Anuria for > 6 h 
– 9 Chronic kidney disease 
– 5 Enrolled in another trial 

without co-enrolment 
– 3 Consent not obtainable  
– 3 Acute burn injury involving 

> 10% of the body surface area 
– 1 Severe dysnatraemia 
– 2 Severe hepatic failure 
– 2 life-threatening bleeding 
– 1 Under forced treatment 

Randomised (n = 41) 

Furosemide (n = 20) 
Received allocated intervention (n = 20) 

Lost to follow-up (n = 0) 
Discontinued intervention (n = 5) 
– 3 Consent not given or withdrawn 
– 2 Clinical decisions 

Analysed (n = 20)
 Excluded from analysis (n = 0)  

Lost to follow-up (n = 0) 
Discontinued intervention (n = 5) 
– 2 Consent not given or withdrawn 
– 3 Clinical decisions 

Analysed (n = 21)
Excluded from analysis (n = 0) 

Placebo (n = 21) 
Received allocated intervention (n = 21) 

F IGURE 1 Screening, randomisation, and
follow-up in the first version of the GODIF trial.
Eleven patients had more than one exclusion
criteria

WICHMANN ET AL. 473
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balance. This was often perceived to be unacceptably imprecise by

the treating physicians who frequently used the protocolised possi-

bility to adjust the cumulative fluid balance according to their best

clinical judgements. Fluid charts are prone to registration errors and

particularly during longer stays in the ICU there is a widening gap

between charted fluid balance and body weight.13 Furthermore,

fluid status prior to hospitalisation and/or admittance to the ICU is

inherently difficult to assess. The frequent adjustments in the

cumulative fluid balance were a huge challenge for the trial, and it

made meaningful data registration difficult or impossible. These

problems probably also affected the dosing of the trial drug. Proto-

col violations were common in the placebo group (43% of the par-

ticipants) which might reflect that the standard of care for this

group of patients often includes diuretics.

This first version of the GODIF trial became a very small trial and

results cannot be generalised, but the 90-day mortality rates were

TABLE 1 Baseline characteristics of the first version of the GODIF trial

Characteristic Furosemide N = 20 Placebo N = 21

Age in years – median (IQR) 74 (67–77) 70 (62–75)

Sex—n (%)

Female 12 (60%) 11 (52%)

Male 8 (40%) 10 (48%)

Type of admission—n (%)

Medical 9 (45%) 10 (48%)

Surgical 11 (55%) 11 (52%)

Ischaemic heart disease or heart failure—n (%) 4 (20%) 1 (4.8%)

Chronic obstructive pulmonary disease—n (%) 4 (20%) 3 (14%)

Diabetes mellitus—n (%) 4 (20%) 2 (9.5%)

Stroke or neurodegenerative illness—n (%) 5 (25%) 1 (4.8%)

Treatment with diuretics before hospital admittance—n (%) 3 (15%) 7 (33%)

Admitted to the ICU from the following locations—n (%)

Emergency department 9 (45%) 2 (9.5%)

Hospital ward 4 (20%) 10 (48%)

Operating room 7 (35%) 8 (38%)

Another ICU 0 (0%) 1 (4.8%)

Septic shock prior to enrolment—n (%) 8 (40%) 9 (43%)

SARS-CoV-2 infection—n (%) 0 (0%) 2 (9.5%)

Height in cm—median (IQR) 170 (162–181) 170 (161–178)

Weight in kg—median (IQR) 72 (61–83) 77 (66–89)

Ideal body weight in kg—median (IQR) 63 (58–72) 64 (57–70)

Cumulative fluid balance in ml—median (IQR) 6956 (5025–9890) 6036 (4100–7682)

Fluid overload in percentage of ideal body weight—median (IQR) 11.2 (7.4–13.0) 8.1 (6.5–13.6)

Respiratory support—n (%) 16 (80%) 17 (81%)

Vasopressors/inotropes—n (%) 12 (60%) 16 (76%)

Diuresis the last 24 h—median (IQR) 2145 (1415–2425) 2120 (1675–2540)

Creatinine in μmol/L—median (IQR)a 78 (53–168) 92 (65–144)

Acute kidney injury—n (%) 7 (35%) 5 (24%)

Grade AKI according to KDIGO—n (%)b

0 13 (65%) 16 (76%)

1 1 (5.0%) 1 (4.8%)

2 4 (20%) 2 (9.5%)

3 2 (10%) 2 (9.5%)

Predicted 90-day mortality in %—median (IQR)c 30 (20–43) 40 (25–47)

aThe highest measured plasma creatinine within the 24 h before enrolment.
bGrade of acute kidney injury defined by kidney disease: Improving Global Outcomes (KDIGO).11

cThe predicted mortality was calculated from the simplified mortality score for the ICU and represents the risk of death at day 90 in percentage.12
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relatively high as in septic shock trials14–16 and might be explained by

the GODIF participants' advanced age and severe disease.

In our limited data, the development in fluid balance was not

in line with the development in body weight. At day 90, the body

weight had declined 4.0 kg in the furosemide group versus 4.2 kg

in the placebo group compared to a decline in cumulative fluid bal-

ance of 6087 ml versus 2904 ml. In theory, the body weight is

expected to decline more than the cumulative fluid balance due to

the loss of muscle mass caused by immobilisation in the ICU.17,18

This was only evident for the placebo group. Explanations could

TABLE 2 Cumulative fluid balances, trial drug administration, and protocol violations in the first version of the GODIF trial

Furosemide N = 20 Placebo N = 21

Urine output in mL per day in ICU—median (IQR) 2698 (2322–3161) 1758 (1315–2172)

Cumulative fluid balance at day 3—median (IQR) 1927 (654–4146) 5139 (3198–9042)

Cumulative fluid balance at day 5—median (IQR) 1551 (�247 to 3299) 4568 (2345–6277)

Cumulative fluid balance at day 90—median (IQR)a 868 (�678 to 3027) 3132 (690–5114)

Achievement of neutral fluid balance within 90 days—n (%)b 9 (45%) 7 (33%)

Days until neutral fluid balance—median (IQR)c 3.0 (2.0–4.0) 5.0 (4.0–10.5)

Patients with at least one adjustment of the cumulative fluid balance—n (%)d 8 (40%) 5 (24%)

Trial drug in mL in ICU within 90 days—median (IQR) 45 (25–90) 342 (151–666)

Number of patients who received escape open-label furosemide—n (%) 3 (15%) 11 (52%)

Dose of escape open-label furosemide in mg—median (IQR) 40 (30–55) 280 (100–375)

Escape use of RRT—n (%) 0 (0%) 1 (4.8%)

Change in body weight from baseline to ICU discharge in kg—median (IQR)e �4.0 (�5.9 to 1.3) �4.2 (�5.4 to �0.5)

Missing—n 12 10

Total number of protocol violations—n 16 69

Number of participants with one or more protocol violations—n (%)f 3 (15%) 9 (43%)

aThe latest registered cumulative fluid balance from the ICU within 90 days.
bNeutral fluid balance is defined as ±750 ml on the cumulative fluid balance.
cCalculated for participants achieving neutral fluid balance in the ICU within 90 days.
dIf a clinician found that the cumulative fluid balance was significantly different from the fluid status assessed by clinical examination, the clinician could

choose to adjust the cumulative fluid balance in the patient record to match the clinical findings and continue the intervention from this new assessment.

This was due to safety and the aim of obtaining a true neutral fluid balance.
eCalculated based on the body weight from the last day of the latest ICU discharge within 90 days.
fDetailed description of protocol violations in Supplementary Information.

TABLE 3 Primary and secondary outcomes of the first version of the GODIF trial

Furosemide N = 20 Placebo N = 21
Absolute mean difference
or relative risk p-value

Primary outcome (95% CI)

Days alive and out of hospital at day 90, median (IQR) 50 (0–66) 45 (0–62) 1 (�19 to 21) 0.94a

Secondary outcomes (99% CI)

90-day mortality, n (%) 8 (40%) 6 (29%) 1.40 (0.39–7.35) 0.44b

Days alive without life support at day 90, median (IQR) 72 (0–87) 76 (0–83) �5 (�37 to 28) 0.72c

Number of patients with one or more serious adverse

reactions or events in ICU—n (%)

5 (25%) 3 (14%) 1.38 (0.25–7.53) 0.40d

Abbreviations: CI, confidence interval, IQR, interquartile range.
aAnalysed using unadjusted linear regression. Supplemented by a linear regression adjusted for site, acute kidney injury, and SMS-ICU score >25 (p = .75),

and by Wilcoxon rank sum test (p = .90).
bAnalysed using an unadjusted generalised linear model with log link and binomial error distribution. Supplemented by a generalised linear model with log

link and binomial error distribution adjusted for site, acute kidney injury and SMS-ICU score >25 (p = .23), and by Fisher's exact test (p = .52).
cAnalysed using unadjusted linear regression. Supplemented by a linear regression adjusted for site, acute kidney injury, and SMS-ICU score >25 (p = .72),

and by Wilcoxon rank sum test (p = .69).
dAnalysed using an unadjusted generalised linear model with log link and binomial error distribution. Supplemented by a generalised linear model with log

link and binomial error distribution adjusted for site, acute kidney injury and SMS-ICU score >25 (p = .30), and Fisher's exact test (p = .45).
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partly be missing data on body weight, but impreciseness of fluid

balances cannot be ruled out. A systematic review found the corre-

lation between fluid balance and body weight to be poor—

suggesting that the two parameters combined should be used in

estimating fluid balance.13

At present there is no gold standard for measuring fluid status. In

clinical practice of ICU physicians, parameters such as fluid balance,

body weight, and clinical examination are most frequently used as sur-

rogate measures of fluid status.3,5,19 A combination of the three

parameters might be more precise compared to one parameter alone.

We therefore updated the GODIF protocol accordingly and now

recruit into the second version of the GODIF trial.20 Until

22 November 2022, 182 participants have been included at 15 active

trial sites in Denmark, Norway, and Finland.

4.1 | Strengths

The first version of the GODIF trial was a randomised blinded,

placebo-controlled, multicentre clinical trial. It was planned according

to the SPIRIT statement for trials,21 monitored by external staff, and

reported in accordance with the CONSORT statement.10 The experi-

mental intervention with furosemide appeared to result in separation

in cumulative fluid balance between the two intervention groups.

4.2 | Limitations

Early termination after only 4.1% of the planned participants were

enrolled resulted in very uncertain results upon which we can make

no conclusions. We decided to terminate the trial as 32% of the par-

ticipants had one or several adjustments of the cumulative fluid bal-

ance during the trial. We experienced a high number of protocol

violations and found cumulative fluid balance as a single measurement

of fluid status too imprecise. We wanted to ensure that only partici-

pants with a minimum of 5% of fluid overload were included and that

the intervention continued until a clinical neutral fluid balance was

met. This required substantial changes in the protocol why the trial

was terminated. Due to the reduced sample size, we made some post

hoc adjustments to our statistical analysis plan.

4.3 | Perspectives

The protocol for the GODIF trial was revised and on 1 June 2021 the

second version of the GODIF trial was launched according to our

TABLE 4 The primary outcome in subgroups of participants in the first version of the GODIF trial

Subgroups Furosemide Placebo

Acute kidney injurya KDIGO 0-1

N = 14

KDIGO 2-3

N = 6

KDIGO 0-1

N = 17

KDIGO 2-3

N = 4

Days alive and out of hospital—median (IQR) 50 (0–65) 26 (0–64) 45 (0–59) 31 (0–67)

SMS-ICU scoreb SMS-ICU ≤ 25

N = 17

SMS-ICU > 25

N = 3

SMS-ICU ≤ 25

N = 18

SMS-ICU > 25

N = 3

Days alive and out of hospital—median (IQR) 48 (0–66) 60 (30–64) 45 (0–66) 41 (20–50)

COVID-19 No, N = 20 Yes, N = 0 No, N = 19 Yes, N = 2

Days alive and out of hospital—median (IQR) 50 (0–66) NA (NA–NA) 46 (0–65) 0 (0–0)

Septic shock prior to enrolment No, N = 12 Yes, N = 8 No, N = 12 Yes, N = 9

Days alive and out of hospital—median (IQR) 50 (0–67) 26 (0–62) 49 (24–61) 0 (0–62)

Abbreviation: IQR, interquartile range.
aAcute kidney injury is presented according to KDIGO stages.11

bSimplified mortality score for the ICU. The score range is 0–42 and corresponds to predicted 90-day mortality of 3.3%–91%.12

F IGURE 2 Survival curve at day 90 of the first version of the
GODIF trial
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adjusted protocol.20 For this protocol, we developed a more pragmatic

way of assessing fluid overload and neutral fluid balance. The clinicians

must assess the fluid status of the participants according to the triad of

fluid balances, changes in body weight, and clinical examination of signs

of fluid accumulation. Fluid removal will continue until the participants

are assessed to be in a neutral fluid balance by the same parameters.

The changes are expected to provide more valid data and to better

reflect current clinical practice. The intervention with the trial drug is,

however, unchanged. We expect that the changes also will diminish the

number of protocol violations.

5 | CONCLUSIONS

We were unable to provide precise estimates of the benefits and harms

of furosemide versus placebo in adult ICU patients with fluid overload

because only 4.1% of the planned sample size was enrolled due to our

early termination of the trial. We learned very important lessons which

have resulted in changes in trial design, so the GODIF trial is now

enrolling under an updated, second version of the protocol.20
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