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G. Fluid Therapy of Severe Sepsis
I, Crystalloids as the intial flid of choice in the resuscitation of severe sepsis and septic shock (grade 1B).
2, Against the use of hydroxyethy! starches for fluid resuscitation of severe sepsis and septic shock (grade 1B)

3, Albumin in the fluid resusciation of severe sepsis and septic shock when patients require substantial amounts of crystallids (grade 2C).

4, Inifial fluid challenge in patients with sepsis-induced tissue hypoperfusion with suspicion of hypovolemia to achieve a minimurm
of 30mL/kg of crystalloids (a portion of this may be albumin equivalent). More rapid administration and greater amounts of fluid

may be needed in some patients (grade 1C)

5. Fluid challenge technique be applied wherein fluid administration is continued as long as there is hemodynamic improvement either
based on dynamic (eg, change In pulse pressure, stroke volume variation) or static (eg, arterial pressure, heart rate) variables (UG).
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Fluid resuscitation in septic shock: A positive fluid balance and
elevated central venous pressure are associated with increased

mortality*
John H. Boyd, MD, FRCP(C); Jason Forbes, MD; Taka-aki Nakada, MD, PhD; Keith R. Walley, MD, FRCP(C);
James A. Russell, MD, FRCP(C) Crit Care Med 2011; 39: 2592 265
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Survival
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0.4

0.8

0.7

Adjusted Survival Curves
Fluid Balance Quartiles 12 hours
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Adjusted Survival Curves
Fluid Balance Quartiles Day 4

Table 2. Hazard ratio for death according to fluid
balance quartiles

Fluid Balance Adjusted Hazard Ratio
Group versus Quartile 4
12 hrs
Quartile 1 0.569 (0.405-0.799)
Quartile 2 0.581 (0.414-0.816)
Quartile 3 0.762 (0.562-1.033)
Day 4
Quartile 1 0.466 (0.299-0.724)
Quartile 2 0.512 (0.339-0.775)
Quartile 3 0.739 (0.503-1.087)
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RESEARCH Open Access

A positive fluid balance is an independent ®
prognostic factor in patients with sepsis

CrossMark

Angela Acheampong and Jean-Louis Vincent’ Critical Care (2015) 19:251
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Table 2 Daily mean fluid intake/output and balance in survivors and non-survivors according to the use of diuretics or renal replacement

therapy (RRT)
Spontaneous diuresis Use of diuretics RRT®
Survivors Non-survivors p value Survivors Non-survivors p value Survivors Non-survivors p value
(n = 63) (n=12) (n=33) n =24} (n=18) (n=23)
Mean daily volume (ml/kg)
Intake 48 + 3 55+ 6 031 47 +-3 56 + 4 0.006 55+ 8 B4+ 6 041
Cutput 352 2515 0.31 33z 2it3 0.3 40 £ 5 2z 4 0.25
Fluid balance 13+2 2616 0.03 9+ 3 2B+ 4 <0001 16+5 32+6 0,049

it K
i J 1 Jd 14 A N
. N NI N b

Volume (mlkg)
i

I)
20 s
A

T T T T T T T D
D1 D2 D3 D4 D5 Dé D7 6 x L.)
Number of patients per day
Dayl | Day2 | Day3 |Day4 | Day S | Day6 | Day 7
NS 89 59 59 51 43 38 KJ |
S 114 114 114 96 75 64 49




Question




N

SEVEN-DAY PROFILE PUBLICATION

Restricting volumes of resuscitation s
fluid in adults with septic shock after initial
management: the CLASSIC randomised,
parallel-group, multicentre feasibility trial

Peter B. Hjortrup', Nicolai Haase', Helle Bundgaard?, Simon L. Thomsen?, Robert Winding® Ville Pettil3”,
Anne Aaen®, David Lodahl’, Rasmus E. Berthelsen® Henrik Christensen®, Martin B. Madsen', Per Winkel'®,
Jorn Wetterslev'®, Anders Perner’'"”, The CLASSIC Trial Group, The Scandinavian Critical Care Trials Group

© 2016 Springer-Verlag Berlin Heidelberg and ESICM Intensive Care Med(2016)42 : 1695 - 1705



PICO

6 1 1\ Y

Cr

Jd 1







Trial design and conduct
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Patients

X Inclusion criteria
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Interventions
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Interventions
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Primary outcome
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Secondary outcome
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Exploratory outcome
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Exploratory outcome
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Statistical analysis

A 1 NJdVY1Y: S 150(% 4 4 )
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- level 0.05

- level 0.2
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N Engl J Med 367:124 2134






Patients

203 Patients were assessed

50 Were excluded

151 /1 ~ 18 Received RRET or RRT was deemed
N imminent by the dinicians

< Had plasma K° =8 mmol/L within & hours

(n —_ 7 5) AI Had plasma creatinine =350 pmoliL
[ 1

Vd
(N=76) ~ A 4V 1
~ “

Had FiQ; =0.8 and PEEF =10 cmiH, &
Had life-threatening bleeding

Had acute burm injury

Were not considered for full life-support
Were excluded because consent

could not be obtained
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153 Were randomised |

. '

TE Were assigned to 77 Were assigned to
fluid restriction standard care
3 Discontinued the trial protocol 3 Discontinued the frial protocol
2 Discontinued the trial 2 Discontinued the trial
protocol on the request protocol on the request
of surrogates + = of surrogates
1 Withdrew consent for the 1 Withdrew consent for the
use of data use of data
ki ki

75 (99%) Were 76 {99%) Were
analysed analysed



Table 1 Baseline characteristics

Patients

Male gender, no. () 52 (69) 47 (6]
fif (] =751 F367=771
igh B0 (65-86] 72 (62-84
Hypertension, no. () 35 (47) 29 (38)
Prdousadmissienforna.e)
Heart failure 11{(15) 15 (20
Myocardial infarction 10(13) 7 ()
Pre-admission plasma creatinine, pmol/L? B0 (B5-94) B (6a-100]
Haematological malignancy, no. (%) 517 g(11)
Surgery, no. {%)" 47 (63) 40153)
Emergency department 18 (24)
eneral warg 28 (3
Operating room or recovery room 27 (38) 29 (38)
Other ICU 2(3) 34}



Patients

Lungs 23 (31) 36 (47)
Abdaomen 3B (51) 33(43)
Urinary tract B{11} 10013)
Soft tissue 13(17) 507
Other 7(9) 79
Days from hospital admission to randomisation 1 (06} 1 (0-4)
Hours from ICU admission to randomisation 4.5 (20-8.5] 4.0 (1.5-6.5)
APS | 52 (43-60) 56 (47-66)
SOFA scone” 10 (7=-11) 10 (8-11)
Acute kidney injury, no. (%] 38(51) 28 (38)
Mechanical ventilation, no. ()9 41 (55) 43 (57)
Highest lactate, mmaol/L" 30(17-44) 25(15-48)
Highest dose of norepinephrine, pg/kag/min" 0.25 (0.12-0.40] 0.20 (0.10-0.30

Highest heart rate, beats/min’” 106 (35-123) 108 (87-124)
Highest plasrma creatinine, gmol/L 133 (B4-181) 110 (831=-192]
Highest plasma sedium, mmol/L' 138 (135-141) 138 (135-141)
Highest plasma potassium, mimol/l! 4.2 (3545 423847
Fluids given prior to randomisation, mL' 4200 (3461 -6700) 4790 (3232-6847)
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Patients

Fluid Restriction Group
(N=75)

Standard Care Group

(N=76)

Variable

No. received/
no. at risk (%)*

Values for all
patients at risk - mL

No. received/
no. at risk (%)"

Values for all patients
at risk - mL

Fluids given in the 24 hours

prior to randomization

Isotonic crystalloidsT 73/75(97%) | 3,800 (2,200-5,600) | 74/75(99%) | 4,000 (2,500-5,300)
Synthetic colloids 0/75 (0%) 0 (0-0) 2/75 (3%) 0 (0-0)
Albumin 5% or 20% 29/75 (39%) 0 (0-250) 21/75 (28%) 0 (0-100)

Red blood cells 12/75 (16%) 0 (0-0) 10/75 (13%) 0 (0-0)

Fresh frozen plasma 7/75 (9%) 0 (0-0) 4/75 (5%) 0 (0-0)
Platelets 7/75 (9%) 0 (0-0) 5/75 (7%) 0 (0-0)

Other fluids 58/75 (77%) 500 (55-1,010) 56/74 (76%) 380 (23-500)

Hemodynamic variables - lowest values in the

3 hours prior to randomization

No. assessed/

Values for patients

No. assessed/

Values for patients

no. at risk (%) assessed only no. at risk (%) assessed only
CVP, mmHg 8/75 (11%) g (7-15) 12/76 (16%) 9 (6-11)
Sev0,, % 27/75 (36%) 72 (66-78) 24/76 (32%) 74 (66-80)




Fluid protocol
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Fluid protocol

Fluid Restriction Group Standard Care Group
(N=75) (N=76)
Variable No. received/ Volume received for all No. received/ Volume received for all
no. at risk (%)" patients at risk - mL no. at risk (%)* patients at risk - mL
Ringer’s solutions

Day 11 47/76 (62%) 500 (0-1,205)
Day 2 25/71 (35%) 0 (0-500) 50/74 (68%) 591 (0-2,000)
Day 3 15/62 (24%) 0 (0-0) 32/62 (52%) 175 (0-1,000)
Day 4 10/54 (19%) 0 (0-0) 28/53 (53%) 197 (0-1,000)
Day 5 10/42 (24%) 0 (0-0) 13/44 (30%) 0(0-278)
Day 1-5% 58/75 (77%) 1,000 (170-2,250) 68/76 (89%) 2,000 (1,000-4,647)
Total§ 62 /75 (83%) 1,200 (481-3,500) 68/76 (89%) 3,000 (1,000-6,775)
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Indications
for fluid resuscitation episodes

Resuscitation episodes in the Fluid Restriction group

50 ‘1Tutal of 286 episodes in 55 of 75 (73%) patients
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for fluid

Indications
resuscitation

episodes

Resuscitation episodes in the Standard Care group

507r0tal of 464 episodes in 70 of 76 (92%) patients
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Primary outcome

Valumes of resuscitation fluid {mL)
First 5 days after randomisation 500 (0 to 2500) [1687] 2000 (1000 to 4100) [2928] —1241 (—=2043 10 —439) <0.001°

During ICU stay after 500 (010 3250) [1992) 2200 (1000 to 4750) [33599] — 1407 (—2358 10 —456) <0.001"
randomisation
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Secondary outcome

Total fluid input (mL)*
First 5 days after randomisation 12,411 (5518 to 17,035) [11,777] 13,687 (71683 t0 17,082) [12,557] —B20(—2988 10 1329) 0.45

During ICU stay after 18,297 (5518 1o 34,045) [21,459] 16,970 (7163 to 29,889) [23,495] —2036(—10,520 10 848} 0.65
randomisation

First 5 days after randomisation 1752 (—1153 to 3758) [2141] 2680 (407 10 5114) [3289] =1148 {=2531 10 235)

During ICU stay after 1623 (—1964 to 5415) [2,032] 2014 (—168 1o 4678) [2507] —475 (—2254 to 1304)
randomisation

Serious adverse reactions®

Number of reactions per day 0.14 (0 1o 0.50) [0.37]* 0.15(0to 0.52) [0.33]¢ MA 0.85°
during the ICU stay
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Daily total fluid

INputs

Fluid Restriction Group

Standard Care Group

(N=75) (N=76)
Variable No. with data/ Volume received for all No. with data/ Volume received for all
no. at risk® patients at risk - mL no. at risk” patients at risk - mL
Total fluid input
Day 1'|' 75/75 2,036 (1,069-3,925) 76/76 2,205 (1,205-3,526)
Day 2 71/71 3,234 (2,272-4,407) 74/74 3,619 (2,194-5,117)
Day 3 62/62 3,097 (2,224-3,698) 62/62 2,980 (2,466-4,460)
Day 4 54/54 2,761 (1,900-3,814) 53/53 3,215 (2,514,-3,786)
Day 5 42/42 2,911 (2,440-3,796) 44/44 2,697 (2,027-3,445)
Day 1—51 75/75 12,411 (5,518-17,035) 76/76 13,687 (7,163-17,082)
Tuta|§ 75 /75 18,291 (5,518-34,045) 76/76 16,970 (7,163-29,889)




Fluid balance



