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Sepsis in European intensive care units: Results of the SOAP
study*

Jean-Louis Vincent, MD, PhD, FCCM; Yasser Sakr, MB, BCh, MSc; Charles L. Sprung, MD;
V. Marco Ranieri, MD; Konrad Reinhart, MD, PhD; Herwig Gerlach, MD, PhD; Rui Moreno, MD, PhD;
Jean Carlet, MD, PhD; Jean-Roger Le Gall, MD; Didier Payen, MD; on behalf of the Sepsis Occurrence in

Acutely Il Patients Investigators

Prospective observational study
n=3147
ICU patients with sepsis

Each litre positive fluid balance - 10% increase in mortality

Crit Care Med 2006 Vol. 34, No. 2



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)

VASST
n=7/,7/8
Retrospective observational study

Crit Care Med 2011 Vol. 39, No. 2
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Pediatric Critical Care

Post-ICU Admission Fluid Balance and Pediatric
Septic Shock Outcomes: A Risk-Stratified Analysis*

Kamal Abulebda, MD'; Natalie Z. Cvijanovich, MD? Neal ]. Thomas, MD?; Geoffrey L. Allen, MD%
Nick Anas, MD?>; Michael T. Bigham, MD¢ Mark Hall, MD7; Robert J. Freishtat, MD?; Anita Sen, MD?;
Keith Meyer, MD'% Paul A. Checchia, MD''; Thomas P. Shanley, MD'%; Jeffrey Nowak, MD*3;

Michael Quasney, MD, PhD"; Scott L. Weiss, MD'% Arun Chopra, MD"; Sharon Banschbach, RN';
Eileen Beckman, RN'; Christopher J. Lindsell, PhD'¢; Hector R. Wong, MD*""

n=317
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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*

N ENGL ) MED 354;24 WWW.NEJM.ORG JUNE 15, 2006
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An observational study fluid balance and patient outcomes
in the randomized evaluation of normal vs. augmented level of

replacement therapy trial*
The RENAL Replacement Therapy Study Investigators

Crit Care Med 2012 Vol. 40, No. 6



Kaplan-Meier Estimate

Kaplan-Meier Survival Estimate
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Effects of Intravenous Fluid Restriction on Postoperative
Complications: Comparison of Two Perioperative
Fluid Regimens

A Randomized Assessor-Blinded Multicenter Trial

Birgitte Brandstrup, MD, PhD,* Hanne Tonnesen, MD, DMSc,* Randi Beier-Holgersen, MD,¥
Else Hjortso, MD,|| Helle Ording, MD, DMSc, ** Karen Lindorff-Larsen, MD, 71 Morten S. Rasmussen,
MD, 1 Charlotte Lanng, MD,} Lene Wallin, MD, DMSc,$§ and The Danish Study Group on
Perioperative Fluid Therapy (Lene H. Iversen, MD, PhD,** Christina S. Gramkow, MD.,f
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Annals of Surgery ® Volume 238, Number 5, November 2003
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Review Articles

Does the Central Venous Pressure Predict Fluid
Responsiveness? An Updated Meta-Analysis
and a Plea for Some Common Sense*

Paul E. Marik, MD, FCCM'; Rodrigo Cavallazzi, MD*

www.ccmjournal.org
July 2013 * Volume 41 * Number 7




Clinical Question

How accurately does the central venous pressure (CVP) reliably
predict fluid responsiveness?



Search

Sources
MEDLINE

EMBASE

Dates
1996 — June 2012

Cochrane Database

Reference tree

Search Terms
CVP (explode)

and

Fluid therapy or responsiveness



INnclusion / Exclusion

¢ Human subjects

e Adult subjects

e CVP measured prior to Fluid challenge

¢ Post challenge measure of cardiac performance

e Receiver operating characteristic curve (ROC) or correlation coefficient (CC)



Data Extraction

e Study design

e Study size

e Study setting

e Patient population

e Criteria used to define fluid responsiveness

¢ Type of fluid challenge

¢ The primary technology being assessed

e The correlation coefficients and AUC for the CVP and fluid responsiveness
¢ The percentage of patients responding to a fluid challenge

e The baseline CVP in the fluid responders and nonresponders



Subgroups

Study setting
Performance reporting (ROC vs CC)



Subgroups

Study setting
Performance reporting (ROC vs CC)
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CVP

Study Subjects — =——]

1802 patients
2105 challenges
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Preload Postural
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Validity: Included Studies

Genuine diagnostic dilemma?
Appropriate independent reference standard?
Test interpretation blind to the reference standard?

Reference standard applied to all regardless of test?



Validity: Systematic Review

Clearly stated clinical question?
Repeatable search methodology?

Clear inclusion / exclusion criteria?
Consistent data extraction?

Complete data extraction?

Quality assessment of included articles?
A priori subgroups?

Homogeneity?

Reported in accordance with QUOROM?
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Results

Q statistic p=0.9, |
Summary AUC  0.56 (95% CI, 0.54 — 0.58)

Summary CC 0.18 (95% CI, 0.7 - 0.25)



“In conclusion, there are no data to support the widespread
practice of using CVP to guide fluid therapy.

This approach to fluid resuscitation is without a scientific basis

and should be abandoned.”



Can we do better?



Static

Dynamic
Pressure Volume
gpy 0.86
ADown
GEDV 0.59 PPV  0.94
cyp 0.56 RVEDA SVV 0.84
RAP 0.55 RVEDV IVC diameter variation
- 08 B&EB@ oo End-expiratory occlusion test

Pasive leg raise
- 0.96
Fluid bolus

Marik et al. Annals of Intensive Care 2011



—nd Tidal CO2 to Asses
Passive Leg raise (PLR)
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Intensive Care Med (2013) 39:93-100
DOI 10.1007/s00134-012-2693-y ORIGINAL

avier Montet | End-tidal carbon dioxide is better than arterial
Eric Magalhaes pressure for predicting volume responsiveness
Jérome Barrois . - =

Marine Le Corre by the passive leg raising test

Clément Gosset
Laurent Guerin
Christian Richard
Jean-Louis Teboul



Clinical Question

Is end-tidal CO2 a better surrogate for cardiac output than blood
pressure during a passive leg raise manoeuvre?



INnclusion

e Adult ICU patients in a single Parisian hospital over 1 year
* Intubated and ventilated

e PICCO™

e Mainstream CO2 sensor

e Attending physician judged that the patient requires a fluid bolus for
haemodynamic instability

—Xclusion

e PR contraindicated
- DVT
- Brain injury

- Compression stockings



Patients

Age (mean £ SD, years)

Gender (male/female, no. of patients)

SAPS II (mean &+ SD)

Acute respiratory distress syndrome
(no. of patients)

COPD (no. of patients, %)

Atrial fibrillation (no. of patients, %)

Tidal volume (mean &+ SD, mL/kg
of predicted body weight)

Total PEEP (mean £+ SD, cmH-,0)

Arterial blood gas analysis

pH

Pa0,/Fi0; (mean = SD, mmHg)

PaCO, (mean + SD, mmHg)

EtCO, (mean £+ SD, mmHg)

Lactate (mean = SD, mmol/L)

Left ventricular ejection fraction
(mean & SD, %)

Type of shock (no. of patients, %)

Septic

Hypovolemic

Patients receiving norepinephrine
(no. of patients, %)

Dose of norepinephrine (median [25-75 %

interquartile range], ng/kg/min)

60 + 14
37/28
57 = 19
50

10 (15 %)

11 (17 %)
6.4 + 0.8

7x2

7.35 = 0.08
220 + 40
34 + 8

28 £ 6

2.1 £0.7
48 + 2

59 (91 %)
6 (9 %)
63 (97 %)

1.8
[0.2-5.2]



Cl

HR

BP
PerCO2
Cl by pulse contour analysis
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CO,(mmHg)

passive leg raising

1

volume expansion




Validity

Genuine diagnostic dilemma?

Appropriate independent reference standard?

Test interpretation blind to the reference standard?

Reference standard applied to all regardless of test?

Do we have the same patients?

Can we perform the test in the same way?



Results

Variable AUC p-Value Best Sensitivity Specificity Positive Negative Positive Negative
versus  cutoff predictive predictive  likelihood likelihood
0.50 value value value ratio ratio

PLR-induced 0.98 (0.88-1.00) <0.0001 10 % 95 (76-100) 95 (74-100) 95 (76-100) 95 (74-100) 19.0 (15.7-20.9) 0.1 (0.0-0.7)
changes in
cardiac
index
PLR-induced 0.93 (0.81-0.99) <0.0001 5% 71 (48-89) 100 (82-100) 100 (78-100) 76 (55-91) 4.5 (3.2-6.3) 0.3 (0.1-1.2)
changes in
EtCO,
PLR-induced 0.65 (0.49-0.80) 0.07
changes in
arterial
pulse
pressure

AUC area under the receiver-operating characteristic curve, EtCO, end-tidal carbon dioxide, PLR passive leg raising
n = 40; mean (95 % confidence interval), p value to the AUC
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Conclusions

e BP (A pulse pressure) not very useful (but better than CVP)
e AETCO2 tested PLR adds useful information

e Cl by PCA is very good at predicting fluid responsiveness

¢ Fuid responsiveness does not equal benefit from fluid



