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Restrictive fluid management with early de-escalation versus usual care in critically ill patients

(REDUCE trial): a feasibility randomized controlled trial
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Table S1 Mean daily fluid balance during the first 7 days after randomization

Day

Standard arm
(n =50)

Intervention arm
(n =50)

p value

Fluid balance on day 1

Fluid balance on day 2
Fluid balance on day 3
Fluid balance on day 4
Fluid balance on day 5
Fluid balance on day 6

Fluid balance on day 7

409.00 (~108.00, 1143.75)
275.00 (~203.25, 721.00)
226.00 (—337.75, 680.25)
351.00 (—400.00, 792.00)
105.50 (-616.25, 615.75)

~115.00 (~630.00, 459.00)

-172.50 (-683.00, 593.50)

~765.50 (—1560.75, 34.75)
~752.50 (~1656.25, —270.50)
—772.50 (-1359.75, —43.75)
~645.00 (~1290.00, 72.00)
—242 .50 (-772.75, 404.50)
~125.00 (~759.75, 490.00)

—150.00 (-585.00, 536.50)

<0.001

<0.001

<0.001

<0.001

0.186

0.940

0.927




Table S2 Sources of fluid administration during the first 3 days after randomization

Variables Standfrd arm Interverltion arm p value
(n = 50) (n=50)

Resuscitation fluid, ml* 71.40 + 264.42 0.00 £ 0.00 0.059

Maintenance fluid, ml 951.60 + 1552.51 154.30 + 417.23 0.001

IV fluid for medication and fluid creep, ml 3339.72 + 1635.44 2640.62 + 1274.43 0.019

Blood component, ml 413.14 + 782.36 318.16 + 752.41 0.538

Oral nutritional fluid and medication, ml 2297.78 + 1279.21 2338.30 + 969.03 0.859

Abbreviations: |V, intravenous

* Only four patients in the standard arm received fluid resuscitation after randomization during the first 3
days



Table S3 Urine output and diuretic use during the first 3 days after randomization

Standard arm

Intervention arm

Variables (N = 50) (N =50) p value
Urine day 1 1625.00 (1196.25, 2337.50) 2417.50 (1572.50, 3216.25) 0.004
Urine day 2 1455.00 (1138.75, 2202.50) 2320.00 (1711.25, 2908.75) 0.002
Urine day 3 1600.00 (1023.75, 2062.50) 2142.50 (1595.00, 2737.50) 0.008
Total urine in 3 days 4658.50 (3741.25, 6710.00) 7190.00 (5683.75, 8542.50) <0.001
Furosemide day 1 25.00 (20.00, 40.00) 40.00 (20.00, 80.00) 0.816
n (%) 22 (44.0) 29 (58.0) 0.230
Furosemide dose day 2 25.00 (10.00, 45.00) 20.00 (20.00, 80.00) 0.635
n (%) 19 (38.0) 29 (58.0) 0.072
Furosemide dose day 3 25.00 (12.50, 40.00) 25.00 (20.00, 45.00) 0.664
n (%) 18 (36.0) 20 (40.0) 0.837




Fig. S1 Mean daily fluid balance over the first 7 days after randomization
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Fig. S2 Sources of fluid administration and urine output during the first 3 days after randomization
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Fig. S3 Kaplan—Meier survival curve for 30-day mortality
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Fi S4. Intervention protocol

Patients with circulatory shock requiring fluid resuscitation

(+/- vasopressor) to maintain MAP = 65 mmHg

Tissue perfusion assessment

\4

No clinical signs of tissue hypoperfusion

y Patients present signs of

A4

Signs of hypoperfusion:
- Lactate > 4 mmol/L or
- lactate clearance < 20% or

- 5cV02 < 70%

Signs of tissue hypoperfusion

Maintenance fluid Hypoperfusion* or

Therapy < 35 ml/kg/days Hypotension

v

l

Fluid Responsive Test** <

v

- Fluid intake is restricted to drugs

Fluid Responder

and nutrition

- Reducing use of parenteral fluid

\4

v

Fluid Non-Responder

A4

and blood transfusion
- Fluid bolus is given if clinically

necessary

v
Y

Give Crystalloid or colloid
IV 250-500 mL loading in 30 min

Target fluid balance:

'

Start Vasopressor/ Inotropic drugs or
incremental titration of

norepinephrine

Keep fluid intake less than output
by approximately 500 ml per day

Re-evaluation

A

- Diuretics use in patients have
positive fluid balance

- RRT if indicated

Achieved perfusion

*Clinical signs of tissue hypoperfusion:

Not achieved perfusion

**Fluid Responsive Test:
GCS drop > 2 score (compare with previous GCS) without sedative drugs

Skin signs: Cold clammy skin and/or capillary refill > 3 seconds

Oliguria: urine output < 0.5 mL/kg/h for 6 hours

- Fluid challenge (as shown in table)

- pulse pressure variation (PPV) or stroke volume variation (SSV), Fluid responder: PPV > 13%, SWV > 12% or

- Inferiro vena cava (IVC) variation , Fluid responder: IVC variation > 12% or IVC distensibility > 18% or

Feeding intolerance

GCS: Glasgow Coma Scale; ScVO2: central venous oxygen saturation, RRT: Renal Replacement therapy



Fig. S5. Fluid removal protocol

Patients received fluid intake is greater than output

about 500 ml per day

!

Meet indication for RRT"

No

| Yes

'

4

Start intravenous furosemide
Initial dose: 10-40 mg or 1 mg/kg up to
mamimum dose: 1 gram/day

(infusion rate not exceed 4 mg/min)

Renal replacement therapy (RRT)

initiation

Indication for RRT"

1. Refractory hyperkalemia: serum potassium > 6.0

v

mmol/L not respond to medication

Target: negative fluid balance at least 1 ml/kg/h

within 8 hours

2. Severe metabolic acidosis: serum pH < 7.2 or

serum bicarbonate < 12 mmol/L not respond to

medication

v

Yes

titration

Incremental dose

. | Evaluation for diuretic response every 8 hrs.
(6.00, 14.00, 22.00)
Achieve therapeutic target?
l No
No Yes
P Dose of furosemide is more

3. volume overload with pulmonary edema:
Pa02/Fi02 < 200
4. uremic manifestations, including

encephalopathy, pericarditis, and convulsion

than 40 mg/kg or not

- fluid intake is greater than output about 1,000 ml per day for 48 hrs

or meet indication for RRT




