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Drug: A medicine or other substance which
has a physiological effect when ingested or
otherwise introduced into the body
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Comparison of Two Fluid-Management
Strategies in Acute Lung Injury

The National Heart, Lung, and Blood Institute Acute Respiratory Distress

Syndrome (ARDS) Clinical Trials Network*

Measured intravascular pressure (mm Hg)

MAP =60 mm Hg without vasopressors

MAP (except dopamine <5 pg/kg/min)
<60 mm Hg
cvpP PAOPS or a need for Average urinary output <0.5 ml/kg/hr | Average urinary output =0.5 ml/kg/hr
any vasopressor
(except gopa(nlr'le Ineffective Effective Ineffective Effective
=5y g/ dg/ min); Circulation Circulation Circulation Circulation
Consenaive| | et |Consenativell herdd r:gtgill eeéacuos';s Cardiac index Cardiac index Cardiac index Cardiac index
<2.5 liters/min/m? | =2.5 liters/min/m?2 | <2.5 liters/min/m? | =2.5 liters/min/m?
strategy strategy strategy strategy of shock first or cold, mottled or absence of or cold, mottled or absence of
skin with capillary- | criteria for ineffec- | skin with capillary- | criteria for ineffec-
refilling time >2 sec| tive circulation |refilling time >2 sec| tive circulation
1 Vasopressorf (3 KVO IV 7KVO IV 11 KVO IV 15 KVO IV
Range 1 Fluid bolus* Dobutamine* Furosemide®124 | Dobutamine* Furosemide®.13:4
Furosemide® 124 Furosemide8 134
>13 >18 >18 >24
4 KVO IV 8KVO IV 12ZKVO V 16 KVO IV
Range 2 Dobutamine* FurosemideB124 | Dobutamine* Furosemide8.13.4
9-13 15-18 13-18 19-24
Range 3 2 Fluid bolus® |5 Fluid bolusC 9 Fluid bolus® 13 Fluid bolus® 17 Liberal
g Vasopressorf KVO IV
18 Conservative
438 10-14 8-12 14-18 N i
6 Fluid bolus€ 10 Fluid bolus€ |14 Fluid bolus¢ |19 Liberal
Ranged fluid bolus
<4 <10 <8 <14 5 E\c/)gsewrvatlve

St George’s University Hospitals NHS Foundation Trust, Critical Care Directorate Research

NHS




... Alive, liberal strategy

-
~~~~~
Seo
......
-

Alive, conservative strategy

Breathing B S
£ 977 vithou e R =
. assistance, St T s
5 0.6+ conservative,/”' e Breathing without assistance,
“ e strategy /-~ liberal strategy
.g ’,I ///
T 04- /
g / //
e /
o. 0.3- / /
[
0.2 ,///
'//
014 //
/
0.0 T T T T T |
0 10 20 30 40 50 60

Days

Figure 3. Probability of Survival to Hospital Discharge and of Breathing
without Assistance during the First 60 Days after Randomization.
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Restricting volumes of resuscitation =

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 Pettil&®,
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

® Lactate > 4 e Improvement of
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Restricting volumes of resuscitation =

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 Pettila®,
Anne Aaen®, David Lodahl’, Rasmus E. Berthelsen®, Henrik Christensen®, Martin B. Madsen', Per Winkel'’,
Jarn Wetterslev'®, Anders Perner''"", The CLASSIC Trial Group, The Scandinavian Critical Care Trials Group
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Restricting volumes of resuscitation
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 Pettil&®,
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
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a Odds ratios of exploratory outcomes

Death by day 90
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Fluid overload, de-resuscitation, and outcomes
in critically ill or injured patients: a systematic review
with suggestions for clinical practice

Manu L.N.G. Malbrain’, Paul E. Marik?, Ine Witters', Colin Cordemans', Andrew W. Kirkpatrick3,
Derek J. Roberts®#, Niels Van Regenmortel

Survivors Nonsurvivors Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random, 95% C| 1V, Random, 95% CI
Alsaus 2000 0.058 0.4 16 2.4 1.7 20 6.1% -2.35[~3.12, -1.58] -
Cordemans 2012 (CLH 4971 7.737 58 9503 691 65 5.1% -4.53[-7.14, -1.93]
Cordemans 2012 (PAL 3.419 7.842 70 B6.982 9875 - 4.5% -3.56 [-7.01, -0.12] T——
Dabrowski 2C14 -0.963 1.089 24 0,333 0401 6 6.2% ~-1.30 [~]1.84, -0.75] -
Goldstein 2005 0,457 0403 60 0.805 0.858 S6  6.3% «0.35 [<0.59, -0.10] ’
Kuzkov 2006 0.893 0.B6S 16 1.782 0.75 15 6.2% -0.89 [-1.39, -0.39] s
Maltan 2005 1.643 1.5 192 6.214 2.143 73 6.2% -4.57 [-5.11, -4.04] -
Malbram 2014 3.862 6904 314 5,994 7546 413 6.1% -2.13 [~3.19, -1.,08] -
Micek 2013 2,709 2585 162 12,124 5463 163 6.0% -9.42 [-10.34, -8,49| —
Murply 2009 9.25 0.625 125 15.875 1.125 87 6.3% -6.63 [-6.89, -6.36) .
Rosenberg 2009 5.154 0.769 159 10.3DE 1.923 B35S 6.3% ~5.15 [-5.35, -4.96] -
Sakr 2005 1.4 65 239 i9 7.8 153 5.9% «2.50 [~3,99, <1,01] —
Schuller 1991 0.25 16 43 2 2.8 26 6.0% -1.75[-2.93, -0.57] R
Shusm 2011 0.88 232 505 541 505 134 6.1% -4.33[-5.41, -3.65] =
Smmons 1987 7.5 409 11 17.22 2,045 26 S2% =972 [-12.26, -7.18] ——
The RENAL Study 2012 ~1.94 11 808  L.75%% %081 b44q 0.1% =3.69 [-4,.73, -4.0b) _—
Vidal 2008 2.1 3.9 34 16.1 6.4 49 54% -14.00[-16.22, -11.78] &—
Total (95% CI) 2836 2609 100.0% ~-4.43 |-5.83, -3.04) <
Heterogenaity: Taw’ — 8.09; Chi* = 1894.59, df - 16 (P < 0.00001); V¥ - 99% -iO -#S B é 150

Test for overall effect Z = 6.23 (P < 0.00001) Favours Negative FB Favours Posiive F8
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Conservative fluid management or =

deresuscitation for patients with sepsis or acute
respiratory distress syndrome following the
resuscitation phase of critical illness: a
systematic review and meta-analysis

Jonathan A. Silversides'?’, Emmet Major?, Andrew J. Ferguson?®, Emma E. Mann?, Daniel F. McAuley'#,
John C. Marshall*®, Bronagh Blackwood' and Eddy Fan®

. N
Records identifiad through Additional records identified
database searching through other souraes
{n=62,915) {n =66)
Records screened Records excluded
{n=62,981) {n=62,739)
Full-text articles assecad Full-text articles excluded,
for ligibility {n=193%:
{n=242)
e Duplicate [ overap {n=60)
1 e Pre-1980(n=6)
o Not original study {n=4)
Studies included in *  Resiscitstion studies (n=58)
qualitative synthesis *  Type of fluid study (n=25)
{n=49) ¢ Complex haemodynamic
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¢ Study population did not
match criteriajn=24)
Studies included in o Observational study with
quantitative synthesis < SO patients (n=24)
{meta-analysis) * Clinical outomes of interest
{n=11) not reported {n=4)
e Not relevant (n=2)
¢ Fluid balance not reported
(n=10)
Fig. 1 Study flow diagram. *Some studies had multiple reasons for
exclusion
\ J
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Conservative fluid  Liberal fluid Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
ARDS
Huetal 2014 4 15 3 14 0.7% 1.24 (0.34, 4.60)
Martin et al. 2002 7 20 9 20 2.0% 0.78 [0.36, 1.68)
Martin et al. 2005 3 19 3 18 0.6% 0.95 (0.22, 4.10)
Wang etal. 2014 28 50 30 50 10.8% 0.93 [0.67, 1.30) —
Wiedemann et al. 2006 128 S03 141 497 28.8% 0.90 (0.73, 1.10) — -
Subtotal (95% CI) 607 599 43.0% 0.91 [0.77, 1.07) o5
Total events 170 186

Heterogeneity: Tau® = 0.00: Chi* = 0,42, df = 4 (P = 0.98); I’ = 0%
Test for overall effect: Z = 1.16 (P = 0.25)

Sepsis or SIRS

Benakatti et al, 2014 10 54 11 47 2.1% 0.79(0.37, 1.70])

Chen and Kollef. 2015 23 41 20 41 7.0% 1.15[0.76, 1.74) —_—
Hjortrup et al. 2016 28 75 31 76 6.9% 0.82 [0.54, 1.24) —
Richard et al. 2015 7 30 14 30 2.1% 0.50 [0.24, 1.06)

Subtotal (95% CI) 200 194 18.1% 0.86 [0.62, 1.17] Pl
Total events 65 76

Heterogeneity: Tau® = 0.03; Chi’ = 4.06, df = 3 (P = 0.26); I’ = 26%
Test for overall effect: Z = 0.98 (P = 0.33)

Mixed ARDS and sepsis

Mitchell et al. 1992 29 52 32 49 12.1% 0.85(0.62, 1.17) —_—
Zhang et al. 2015 83 168 90 182 26.9% 1.00 [0.81, 1.24) T
Subtotal (95% CI) 220 231 38.9% 0.95 [0.80, 1.14)

Total events 112 122

Heterogeneity: Tau® = 0.00: Chi’ = 0.66, df = 1 (P = 0.42): I' = 0%
Test for overall effect; Z = 0.55 (P = 0.58)

Total (95% CI) 1027 1024 100.0% 0.92 [0.82, 1.02) 1

Tortal events 347 384
Heterogeneity: Tau® = 0.00; Chi’* = 5.37, df = 10 (P = 0.87); I’ = 0%
Test for overall effect: Z= 1.53 (P = 0.13)

Test for subgroup differences: Chi’ = 0.38, df = 2 (P = 0.83), I’ = 0%

Fig. 3 Forest plot for mortality at most protracted time point available, conservative or deresuscitative fluid strategy versus standard care or liberal
fluid strategy
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k.

Conservative fluid Liberal fluid

Mean Difference

Study or Subgroup Mean [Days] SD [Days] Total Mean [Days] SD [Days] Total Weight IV, Random, 95% CI [Days]
Chen and Kollef, 2015 5.5 9.4 41 7.4 12.9 41 B.5%
Zhang et al. 2015 9 17.9 168 10.3 18.7 182 10.3% I
Hjortrup et al. 2016 21.4 9.7 75 19.8 1.1 76  13.3% —
Martin et al. 2005 10.3 8 20 a 8 20 B.4% -1
Wiedemann et al. 2006 14.6 11.2 503 12.1 11.1 497 5l.6% . B
Richard et al, 2015 12.7 18.7 30 9.7 16.3 30 2.1k =
Benakatti et al. 2014 15.8 10.8 a4 12.1 9.4 47 9. 8% —
Total (95% CI) 891 893 100.0% <&

. ] ' it T 1 1 ] 1
Heterogeneity: Tau® = 0.33; Chi* = 6.63, df = 6 (P = 0.36); I' = 9% o &5 O -t _1o

Test for overall effect: Z = 2.78 (P = 0.005)

Fig.4 Forest plot for outcome of ventilator-free days

Favours conservagive  Favours liberal

MD 1.82 (95% Cl 0.53 - 3.10)

Conservative fluid Liberal fluid Mean Difference Mean Difference
Study or Subgroup Mean [Days] SD [Days] Total Mean [Days] SD [Days] Total Weight IV, Random, 95% CI [Days] IV, Random, 95% Cl [Days)
Benakatti et al. 2014 7.1l 5.5 54 10.3 6.5 47 15.5% -3.20 [-5.57, -0.83] —
Hjortrup et al. 2016 6.7 B.1 5 [ 5.3 ] 17.5% 0.70 [-1.12, 2.52] T
Hu et al. 2014 12.5 3.5 15 15.5 2.5 14 16,1% -3.00 [-5.20, -0.80] —=
Mitchell et al. 1992 13.5 10,7 52 18 10,7 449 9.8% -4.50 [-3.68, -0.32] S E—
Richard et al. 2015 18.7 17.1 ED] 17 14.8 30 3.9% 1.70 [=6.39, 9.749] -
Wang et al. 2014 12.1 3.2 50 15.8 4.6 50 18.5% -3.70[-5.25, -2.15] -
Zhang et al. 2015 a b 168 BB 82 182 13.T% 0.20 [-1.30, 1.70] ——
Total (95% CI) 444 448 100.0% -1.88 [-3.64, -0.12] .
Heterogeneity: Tau® = 3.74; Chi* = 24.47, df = 6 (P = 0.0004); I* = 75% f

Test for overall effect: 2 = 2,09 (F = 0.04)

-0 -5 0 5 10
Favours conservative Favours liberal

Fig.5 Forest plot for ICU length of stay, conservative or deresuscitative fluid strategy versus standard care or liberal fluid strategy

St George’s University Hospitals NHS Foundation Trust, Critical Care Directorate Research NHS




overload

St George’s University Hospitals NHS Foundation Trust, Critical Care Directorate Research NHS



RE

"~

SUSCITATION

St George’s University Hospitals NHS Foundation Trust, Critical Care Directorate Research NHS



EARLY GOAL-DIRECTED THERAPY IN THE TREATMENT OF SEVERE SEPSIS
AND SEPTIC SHOCK

EmMANUEL Rivers, M.D., M.P.H., BRYANT NGUYEN, M.D., SuzanNeE HAvsTAD, M.A., JULIE RESSLER, B.S.,
ALEXANDRIA Muzzin, B.S., BERNHARD KNnoBLICH, M.D., EDWARD PETERSON, PH.D., AND MICHAEL ToMLANOVICH, M.D.,
FOR THE EARLY GOAL-DIRECTED THERAPY COLLABORATIVE GROUP*

Supplemental oxygen =
endotracheal intubation and
mechanical ventilation

i

Central venous and
arterial catheterization

Sedation, paralysis
(if intubated),

Crystalloid |—
Colloid |—
8-12 mm Hg
Vasoactive agents
»65 and =90 mm Hg

=70%
<70% Transfusion of red cells oy
until hematocrit =30% |_<70

> 70%

Inotropic agents |

Goals
achieved

Yes

Hospital admission
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EARLY GOAL-DIRECTED THERAPY IN THE TREATMENT OF SEVERE SEPSIS
AND SEPTIC SHOCK

EmanueL Rivers, M.D., M.P.H., BRYANT NGUYEN, M.D., SuzanNeE HAvsTAD, M.A., JULIE RESSLER, B.S.,
ALEXANDRIA Muzzin, B.S., BERNHARD KNnoBLICH, M.D., EDWARD PETERSON, PH.D., AND MICHAEL ToMLANOVICH, M.D.,
FOR THE EARLY GOAL-DIRECTED THERAPY COLLABORATIVE GROUP*

TABLE 4. TREATMENTS ADMINISTERED.*

TREATMENT Hours AFTER THE START OF THERAPY
0-6 7-72 0-72

Total fluids (ml)

Standard therapy 3499+2438 10,602+6,216 13,358+7.729

EGDT 4981+2984 8,625+5,162 13,443%6,390

P value <0.001 0.01 0.73
Mechanical ventilation (%)

Standard therapy 53.8 16.8 70.6

EGDT 53.0 2.6 55.6

P value 0.90 <0.001 0.02

St George’s University Hospitals NHS Foundation Trust, Critical Care Directorate Research NHS



Surviving sepsis campaign recommendation

CVP 8-12

MAP > 65

UO > 0.5 mL/Kg/h
Scv02 >70%

FCh 500 — 1000 mL
in 30 min

St George’s University Hospitals NHS Foundation Trust, Critical Care Directorate Research
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e CVP8-12

MAP > 65

UO > 0.5 mL/Kg/h
Scv02 >70%

FCh =1000 mLin
30 min

~

/

4 )
CVP 8- 12

MAP > 65
UO > 0.5 mL/Kg/h
Scv02 >70%

FCh minimum 30
mL/Kg crystalloids

S~

¢ At least 30 mL/Kg
in 3h
e MAP > 65

e Haemodynamic
re-assessment

e Fluid challenge

\_ technique

S

NHS



What is a fluid challenge?

— Responders
Infusion of an \‘ / P
small amount

; test for fluid
of intravenous responsiveness
fluids P Non-

responders
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Infusion of Intravenous
Fluids

Increase of

. e Stressed volume
intravascular volume

L‘ Increased of mean * Mean systemic filling pressure PMSF

intravascular pressure
J

~

Increase of pressure
gradient of venous return |
\3 ,,"'

N\
3

L Increase of end-diastolic
volume

LI Increase in cardiac

output
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Mean systemic filling pressure

Pressure

Stressed Volume

Pmsf =
Compliance

Pivot Point

ﬁ RAP

$ $9$ 3

Pmsf preeerererer e rem- -

Arteries Arterioles Capillaries Venules Veins
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What is the time
course effect of a
fluid challenge?
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Pharmacodynamics of a fluid challenge

50 Fluid challenges (250 mL Crystalloids) in 26
patients infused over 5 min

— No septics

— No bleeding

e Haemodynamics:
— arterial pressure
— heart rate,
— cardiac output (LiDCOplus),
— CVP
— Pmsa: Pmsf analogue (calculated by a computer)

St George’s University Hospitals NHS Foundation Trust, Critical Care Directorate Research NHS



Pharmacodynamic outcomes

E nax
g Net AUC = a-b
E dMax
S AUC=a
= i
§ 1:Max AUC =D 10 Time
T

St George’s University Hospitals NHS Foundation Trust, Critical Care Directorate Research NHS




Statistical analysis

Multi-level analysis

* Bayesian framework
— Probability >0.95 or < 0.05 = strong evidence
— Probability > 0.79 or < 0.21 = fairly good evidence

St George’s University Hospitals NHS Foundation Trust, Critical Care Directorate Research NHS



RESULTS
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Pharmacodynamic Analysis of a Fluid Challenge

Hollmann D. Aya, MD'; Irina Chis Ster, PhD?; Nick Fletcher, MD'; R. Michael Grounds, MD';
Andrew Rhodes, MD!; Maurizio Cecconi, MD!

TABLE 2. The Predicted Means in Each Group After a Fluid Challenge With Crystalloids, the
Estimated Difference Between Groups Adjusted for the Baseline and the Bayesian Probability
That the Difference Between Responders and Nonresponders Is Greater Than Zero

Responders, Nonresponders, A(R - NR), Probability

Mean (95% Crl) Mean (95% Crl) Mean (95% Crl) (A(R-NR) >0)

Mean arterial pressure

AUC (mm Hg-min) 54.39 (18.14 to 88.82) 63.06 (29.04 to 97.06) -8.67 (-57.70 to 38.72) 0.36
d . (mm Hg) 9.35 (4.30 to 14.36) 12.15(7.13 to 17.23) -2.80 (-=10.02 to 4.22) 0.21
T (min) 158 (-0.15 to0 3.31) 450 (2.67 t0 6.33) -292 (-5.44 t0 -0.41) 0.01
E_ . (mm Hg) 82.76 (77.71 to 87.77) 85.51 (80.49 to 90.59) —-2.75 (-9.97 t0 4.28) 0.22
d,, (mm Hg) 3.84 (0.95 to 6.66) 4.22 (1.22 to 7.26) -0.39 (-4.52 t0 3.70) 0.43
Cardiac output
AUC (L) 464 (2.63 to 6.64) 2.72 (1.12 to 4.39) 1.93 (=0.70 to 4.50) 0.93
d_ (mmHg) 0.87 (0.51 to0 1.22) 0.68 (0.27 to 0.90) 0.29 (-0.20 to 0.75) 0.89
T (min) 1.16 (-0.56 to 2.84) 3.77 (2.28 t0 5.28) -2.61 (-4.86 to —0.39) 0.01
E__ (mm Hg) 5.65 (5.29 to 6.00) 5.37 (56.06 to 5.69) 0.28 (-0.20 to 0.74) 0.88
d,, (mm Hg) 0.23 (-0.09 to 0.55) 0.15 (-0.12 t0 0.43) 0.08 (-0.35 to 0.50) 0.65

St George’s University Hospitals NHS Foundation Trust, Critical Care Directorate Research NHS



TABLE 2. The Predicted Means in Each Group After a Fluid Challenge With Crystalloids, the
Estimated Difference Between Groups Adjusted for the Baseline and the Bayesian Probability
That the Difference Between Responders and Nonresponders Is Greater Than Zero

Pmsf analogue

Responders,

Mean (95% Crl)

Nonresponders,
Mean (95% Crl)

AR - NR),
Mean (95% Crl)

Probability
(AR - NR) > 0)

AUC (mm Hg-min) 21.78 (16.69 to 26.61) 23.31 (18.20 to 28.49) -1.52 (-8.77 to 5.50) 0.34
d_ (mm Hg) 3.72 (2.74 to 4.66) 3.76 (2.80 to 4.70) -0.03 (-1.38 to 1.30) 0.48
T, (min) 1.50 (0.15 to 2.85) 2.73 (1.28 to 4.20) -1.23 (=321 10 0.72) 0.11
E_. (mm Hg) 19.41 (18.43 to 20.35) 19.45 (18.49 to 20.39) -0.04 (-1.38 to 1.30) 0.48
d,, (mm Hg) 1.69 (0.97 to 2.41) 1.68 (0.90 to 2.47) 0.01 (-1.05 to 1.07) 0.51
Central venous pressure
AUC (mm Hg-min) 15.54 (9.55 to 21.36) 20.45 (14.69 to 26.49) -4.91 (-13.45 to0 3.30) 0.12
d_ (mmHg) 3.02 (191 to 4.12) 3.49 (2.43 to 4.55) -0.47 (-2.00 to 1.03) 0.27
T (min) 1.08 (=0.17 to 2.37) 1.71 (0.47 to 2.99) -0.63 (-2.42 t0 1.13) 0.23
E__(mmHg) 12.27 (11.16 to 13.38) 12.74 (11.69 to 13.80) -0.47 (-2.00 to 1.03) 0.27
d,, (mm Hg) 1.16 (0.38 to 1.93) 1.68 (0.81 to 2.35) -0.41 (-1.52 to 0.66) 0.22
Heart rate
AUC (beats) 734 (-5.66 to 19.14) 11.04 (-4.52 to 26.48) -3.71 (-23.39 to 15.69) 0.35
d__ (beats/min) -1.563 (-3.43 t0 0.22) -0.57 (-2.78 to 1.65) -0.96 (-3.80 to 1.82) 0.24
T, (min) 2.62 (0.81 to 4.23) 1.72 (-0.21 t0 3.71) 0.80 (-1.82 to 3.38) 0.73
E_. (beats/min) 83.26 (81.36 to 85.01) 84.21 (82.00 to 86.42) -0.95 (-3.79 to 1.83) 0.25
d,, (beats/min) 0.62 (-1.02 to 2.28) 0.65 (-1.29 to 2.65) -0.03 (-2.61 to 2.55) 0.49

St George’s University Hospitals NHS Foundation Trust, Critical Care Directorate Research

NHS



This is a very
small dose of

fluids....
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What is the minimal volume for a fluid
challenge?

 What is the minimal volume required to increase
the Pmsf?

* May Different doses of fluids affect the changes in
Cardiac Output?

 May different doses of fluids affect the proportion
of responders and non-responders?

St George’s University Hospitals NHS Foundation Trust, Critical Care Directorate Research NHS



Hemodynamic Effect of Different Doses of Fluids
for a Fluid Challenge: A Quasi-Randomized
Controlled Study

Hollmann D. Aya, MD'; Andrew Rhodes, MD(Res)’; Irina Chis Ster, PhD?% Nick Fletcher, MD(Res)’;
. Michael Grounds, MD(Res)'; Maurizio Cecconi, MD(Res)'

St George’s University Hospitals NHS Foundation Trust, Critical Care Directorate Research NHS



Methods

80 post-operative
cardiac patients

L |
o J
|
) | - | - | |
| j ( 1 1
4 N 4 N 4 N 4 N
1 mL/Kg 2 mL/Kg 3 mL/Kg 4 mL/Kg

crystalloids in crystalloids in crystalloids in crystalloids in

- 5 min 5 min 5 min 5 min
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Study protocol

Baseline T1

Measurements: . Measurements:
Fluid challenge

Pmsf-arm, MAP, Pmsf-arm, MAP
CO, SV, HR, CVP CO, SV, HR, CVP
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Pressure

Cuff inflation

Arterial Pressure

Pmsf-arm

W\/\//

Peripheral Venous pressure .
Time

0 60 sec
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Transient stop-flow arm arterial-venous equilibrium pressure
measurement: determination of precision of the technique

Hollmann D. Aya' - Andrew Rhodes' - Nick Fletcher' - R. Michael Grounds' -
Maurizio Cecconi'
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Fig 1 Mean radial aterid pressure (Pa) and foreamm  venous

pressure (Pv) during one cuff inflaion Fig. 3 Reationship between the least significant change (LSC) and

coefficient error (CE) for the Pmsf-arm measurement technique and
the number of replicaes used to caculde the average

St George’s University Hospitals NHS Foundation Trust, Critical Care Directorate Research NHS




Change in Pmsf-arm by dose of crystalloids

p < 0.001

» =0.003

p < 0.001

APmsf-arm (%)

107 ImuUKg  2mUKg 3mLKg 4 mL/Kg
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Percentage of responders and non-responders
by dose of crystalloids in a fluid challenge

.I Responders i Non-responders

100% -
90% - |
80% -

70% /
60% -
50% -
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30% - i
10% 2 j

0% . . . .

1 mL/Kg 2 mL/Kg 3 mL/Kg 4 mL/Kg
Dose of Crystalloids D = ) 04

65

Proportion of Responders — non
responders
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1. We need a standard technique

Rate of
infusion

Volume

Haemodynamic
effect
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2 Points for interpretation

Immediate
| test

| Stress - |

| Fluid
relaxation

Challenge

| Residual —

Capillary
| leak (?) |
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Conclusion

Fluid therapy

Tissue perfusion |gyemm=Ng| Haemodynamic
assessment assessment

NHS
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