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OBJECTIVES: Measurements of stroke volume variation for volume management in

mechanically ventilated patients are influenced by various factors, such as tidal

volume, respiratory rate, and chest/lung compliance. However, research regarding 

the effect of positive end-expiratory pressure on stroke volume variation is

limited.

METHODS: Patients were divided into responder and nonresponder groups according

to the prediction of fluid response by the passive leg raising test and

hemodynamic parameters, including stroke volume variation, measured in all

patients at the following ventilator settings: (1) conventional ventilation (C), 

tidal volume 10 mL·kg(-1) with positive end-expiratory pressure settings of 0

(C0), 5 (C5), and 10 cmH2O (C10) and (2) lung protective ventilation (P), tidal

volume 6 mL·kg(-1) with positive end-expiratory pressure settings of 0 (P0), 5

(P5), and 10 cmH2O (P10).

RESULTS: Regardless of ventilator setting, stroke volume variation in the

responder group had an increasing trend as increased positive end-expiratory

pressure level and was significantly higher than in the nonresponder group at

each positive end-expiratory pressure level. The area under the curve was (1)

0.899 at C0, 0.942 at C5, and 0.985 at C10; and (2) 0.901 at P0, 0.932 at P5, and

0.947 at P10. Optimal threshold values given by receiver operating characteristic

curve analysis were (1) 13.5%, 13.5%, and 14.5%; and (2) 13.5%, 13.5%, and 14.5%,

respectively.

CONCLUSIONS: The threshold value of stroke volume variation in predicting fluid

responsiveness may change when positive end-expiratory pressure 10 cmH2O is

applied. This must be considered when stroke volume variation is used to detect

the fluid responsiveness to prevent volume overload in this mechanical

ventilation setting.

Copyright © 2014 The American Association for Thoracic Surgery. Published by

Elsevier Inc. All rights reserved.
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BACKGROUND: Few studies have reported the effect of different volume

responsiveness evaluation methods on volume therapy results and prognosis. This

study was carried out to investigate the effect of two volume responsiveness

evaluation methods, stroke volume variation (SVV) and stroke volume changes

before and after passive leg raising (PLR-ΔSV), on fluid resuscitation and

prognosis in septic shock patients.

METHODS: Septic shock patients admitted to the Department of Critical Care

Medicine of Zhejiang Hospital, China, from March 2011 to March 2013, who were

under controlled ventilation and without arrhythmia, were studied. Patients were 

randomly assigned to the SVV group or the PLR-ΔSV group. The SVV group used the

Pulse Indication Continuous Cardiac Output monitoring of SVV, and responsiveness 

was defined as SVV ≥12%. The PLR-ΔSV group used ΔSV before and after PLR as the

indicator, and responsiveness was defined as ΔSV ≥15%. Six hours after fluid

resuscitation, changes in tissue perfusion indicators (lactate, lactate clearance

rate, central venous oxygen saturation (SCVO2), base excess (BE)), organ function

indicators (white blood cell count, neutrophil percentage, platelet count, total 

protein, albumin, alanine aminotransferase, total and direct bilirubin, blood

urea nitrogen, serum creatinine, serum creatine kinase, oxygenation index), fluid

balance (6- and 24-hour fluid input) and the use of cardiotonic drugs

(dobutamine), prognostic indicators (the time and rate of achieving early

goal-directed therapy (EGDT) standards, duration of mechanical ventilation and

intensive care unit stay, and 28- day mortality) were observed.

RESULTS: Six hours after fluid resuscitation, there were no significant

differences in temperature, heart rate, blood pressure, SpO2, organ function

indicators, or tissue perfusion indicators between the two groups (P > 0.05). The

6- and 24-hour fluid input was slightly less in the SVV group than in the PLR-ΔSV

group, but the difference was not statistically significant (P > 0.05). The SVV

group used significantly more dobutamine than the PLR-ΔSV group (33.3% vs. 10.7%,

P = 0.039). There were no significant differences in the time ((4.8±1.4) h vs.

(4.3±1.3) h, P = 0.142) and rate of achieving EGDT standards (90.0% vs. 92.9%, P 

= 0.698), or in the length of mechanical ventilation and ICU stay. The 28-day

mortality in the SVV group (16.7% (5/30)) was slightly higher than the PLR-?SV

group (14.3% (4/28)), but the difference was not statistically significant (P =

0.788).

CONCLUSIONS: In septic shock patients under controlled ventilation and without

arrhythmia, using SVV or PLR-ΔSV methods to evaluate volume responsiveness has a 

similar effect on volume therapy results and prognosis. The evaluation and

dynamic monitoring of volume responsiveness is more important for fluid

resuscitation than the evaluation methods themselves. Choosing different methods 

to evaluate volume responsiveness has no significant influence on the effect of

volume therapy and prognosis.
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BACKGROUND: We studied the effects of propofol or dexmedetomidine on preload

dependency and fluid responsiveness in critically ill patients.

METHODS: In the study, we included 91 patients with acute circulatory failure (70

± 15 y) who received propofol (n = 45 patients, PROP group) or dexmedetomidine (n

= 46 patients, DEX group). An initial passive leg-raising (PLR 1) test was

performed in all patients to evaluate preload dependency at baseline. Propofol

and dexmedetomidine were infused and titrated according to the Richmond Agitation

Sedation Scale; the results ranged from -2 to -1, and the bispectral index values

ranged from 60-75. A second PLR test (PLR 2) was performed before administration 

of a 250-mL normal saline fluid challenge over a 5-min period. We obtained

central venous pressure and cardiac index (CI) measurements before and after the 

two PLR tests and volume expansion. An increase of ≥10% in CI during PLR was

considered to be a positive test finding that was indicative of preload

dependency, whereas an increase of <10% in CI during PLR was considered to be a

negative test finding.

RESULTS: At baseline, 22 of 45 patients had negative PLR 1 in the PROP group,

whereas 20 of 46 patients had negative PLR 1 in the DEX group. After propofol or 

dexmedetomidine sedation, there were significant decreases in CI (-9.5% [±6.6%]

versus -16.4% [±8.5%], P < 0.001) in the PROP and DEX groups, respectively. In

the PROP group, there were significant increases in CI (+18.4% [±9.5%] versus

+10.7% [±12.3%], P < 0.05) induced by PLR 2 compared with that induced by PLR 1. 

In the DEX group, there were no significant increases in CI (+13.2% [±14.9%]

versus +12.8% [±17.7%]) induced by PLR 2 compared with that induced by PLR 1.

Although the mean arterial pressure values increased comparably with the volume

expansion observed in both groups, the volume expansion resulted in a

significantly higher increase in CI compared with the baseline values in the PROP

group (3.2 ± 0.8 versus 3.2 ± 0.7 L/min/m(2)) but not in the DEX group (2.9 ± 0.7

versus 3.1 ± 0.8 L/min/m(2), P < 0.05).

CONCLUSIONS: We observed that propofol infusion, but not dexmedetomidine

infusion, can increase preload dependency and fluid responsiveness in patients

with circulatory failure.

Copyright © 2013 Elsevier Inc. All rights reserved.
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BACKGROUND: The Nexfin uses an uncalibrated pulse contour method for the

continuous measurement of cardiac output (CO) in a totally noninvasive manner.

Since the accuracy of pulse contour methods and their ability to track changes in

CO have been repeatedly questioned, we have compared the CO measured by the

Nexfin (NAPCO) with the CO measured by the pulmonary artery catheter (PACCO) in

cardiosurgical patients before and after preload-modifying maneuvers.

METHODS: Twenty-eight patients who underwent on-pump cardiac surgery, of whom 18 

were receiving vasopressor and/or inotropic therapy, were studied during the

first postoperative hours. Preload modification, in the form of either a fluid

challenge or a passive leg raising maneuver, was done whenever clinically

indicated, with PACCO and NAPCO being simultaneously measured before and after

each intervention.

RESULTS: A fluid challenge was administered to 22 patients, and the passive leg

raising maneuver was performed in 6 patients. These interventions were repeated

in 19 patients producing a total of 47 pairs of measurements. At baseline, mean

(±SD) CO was 4.9 ± 1.1 and 5.0 ± 1.4 L·min(-1), for the PACCO and NAPCO,

respectively, bias 0.1 ± 1.0, 95% prediction interval -2.5 to 2.4 L·min(-1), and 

39% of error. After preload modification, the mean CO was 5.6 ± 1.3 and 5.6± 1.5 

L·min(-1) for the PACCO and NAPCO, respectively, bias -0.0 ± 1.1, 95% prediction 

interval -2.6 to 2.7 L·min(-1), and 38% of error. The correlation coefficients

(r) between the PACCO and NAPCO before and after preload modification were 0.71

(95% confidence interval [95% CI], 0.53-0.82) and 0.70 (95% CI, 0.52-0.82),

respectively. Preload modification induced similar absolute changes in PACCO and 

NAPCO (r = 0.9, P < 0.0001). A 4-quadrant scatter plot showed a concordance rate 

of 100% (95% CI, 80.5%-100%) between the changes in NAPCO and PACCO. Polar plot

analysis demonstrated a small polar angle and radial limits of agreement well

below the 30° benchmark. The area under a receiver operating characteristic

curve, testing the ability of Nexfin to detect an increase of ≥15% in PACCO, was 

0.974 (95% CI, 0.93-0.99).

CONCLUSIONS: Although the Nexfin has limited accuracy when compared with the

pulmonary artery catheter, it can reliably track preload-induced changes in CO in

stable patients after cardiac surgery in the presence of moderate vasopressor and

inotropic therapy. This ability, combined with its total noninvasiveness, fast

installation, and ease of use, make the Nexfin a suitable monitor for the

perioperative continuous measurement of CO. The reliability of this monitor in

tracking the CO when significant changes in peripheral resistance take place

still needs to be established.

PMID: 23757471  [PubMed - indexed for MEDLINE]

5. J Clin Monit Comput. 2011 Aug;25(4):257-63. doi: 10.1007/s10877-011-9303-3. Epub 

2011 Sep 24.

Bedside assessment of passive leg raising effects on venous return.

Keller G, Desebbe O, Benard M, Bouchet JB, Lehot JJ.

Author information: 

Hospices Civils de Lyon, Groupement Hospitalier Est, Department of Anesthesiology

and Intensive Care, Louis Pradel Hospital and Claude Bernard Lyon 1 University,

Lyon, France. kellergeoffray@hotmail.fr

OBJECTIVE: Passive leg raising (PLR) provides a reversible fluid-loading

challenge and can be used to predict fluid responsiveness. The amount of blood

volume recruited by this maneuver called stressed volume (Vs) is unknown. The

present study aims to assess the quantitative effects of passive leg raising on

venous return at bedside.

METHODS: We conducted a prospective interventional study. Nine mechanically

ventilated postoperative cardiac surgery patients with preserved left ventricular

function were enrolled. Cardiac output (CO) was continuously monitored by PiCCO™ 

via the pulse contour method. Ten second intervals of inspiratory breath holding 

at four plateau pressures (5, 15, 25 and 35 cm H(2)O) were performed to measure

the relationship between blood flow (CO) and central venous pressure (CVP). These

were used to determine mean systemic filling pressure (Pmsf) and Vs. Patients

were studied at three successive steps: semirecumbent position, after PLR and

back in the semirecumbent position after volume expansion (VE).

RESULTS: Similar to VE, PLR significantly increased Pmsf from 19.7 (17.0-22.6)

mmHg at baseline to 22.0 (18.5-27.8) mmHg (p <0.05). CO increased 11.1% (9.5-20) 

with PLR and 14.8% (4.2-19.9) with VE. Venous return resistance was unchanged

throughout the three conditions, whereas the the pressure gradient for venous

return (Pmsf-CVP) increased during PLR (p = 0.058) and during VE (p < 0.05).

Baseline circulatory compliance was 1.14 (0.52-2.65) ml mm Hg(-1) kg(-1). Vs

increased to 3.5 (1.1-3.9) ml kg(-1) with PLR.

CONCLUSIONS: The effect of transient hemodynamic changes on venous return induced

by passive leg raising can be directly measured in intensive care patients using 

inspiratory-hold procedures. This technique makes quantification of PLR feasible 

and could be used clinically to assess fluid responsiveness.

PMID: 21948105  [PubMed - indexed for MEDLINE]

6. Crit Care Med. 2011 Feb;39(2):294-9. doi: 10.1097/CCM.0b013e3181ffde1c.

Pleth variability index predicts fluid responsiveness in critically ill patients.

Loupec T, Nanadoumgar H, Frasca D, Petitpas F, Laksiri L, Baudouin D, Debaene B, 

Dahyot-Fizelier C, Mimoz O.

Author information: 

Centre Hospitalier et Universitaire de Poitiers, Unité de Formation et de

Recherche de Médecine-Pharmacie, Poitiers, France.

Comment in

    Crit Care Med. 2011 Feb;39(2):402-3.

OBJECTIVE: To investigate whether the pleth variability index, a noninvasive and 

continuous tool, can predict fluid responsiveness in mechanically ventilated

patients with circulatory insufficiency.

DESIGN: Prospective study.

SETTING: Surgical intensive care unit of a university hospital.

PATIENTS: Forty mechanically ventilated patients with circulatory insufficiency

in whom volume expansion was planned by attending physician. Exclusion criteria

included spontaneous respiratory activity, cardiac arrhythmia, known intracardiac

shunt, severe hypoxemia (Pao2/Fio2 <100 mm Hg), contraindication for passive leg 

raising, left ventricular ejection fraction of <50%, and hemodynamic instability 

during the procedure.

INTERVENTIONS: Fluid challenge with 500 mL of 130/0.4 hydroxyethyl-starch if

respiratory variations in arterial pulse pressure were ≥ 13% or with passive leg 

raising if variations in arterial pulse pressure were <13%.

MEASUREMENTS AND MAIN RESULTS: Pleth variability index, variations in arterial

pulse pressure, and cardiac output estimated by echocardiography were recorded

before and after fluid challenge. Fluid responsiveness was defined as an increase

in cardiac output of ≥ 15%. Twenty-one patients were responders and 19 were

nonresponders. Mean ± sd pleth variability index (28% ± 13% vs. 11% ± 4%) and

arterial pulse pressure variation (22% ± 11% vs. 5% ± 2%) values at baseline were

significantly higher in responders than in nonresponders. The pleth variability

index threshold value of 17% allowed discrimination between responders and

nonresponders with a sensitivity of 95% (95% confidence interval, 74% to 100%)

and a specificity of 91% (95% confidence interval, 70% to 99%). The pleth

variability index at baseline correlated (r = .72, p < .0001) with the percentage

change in cardiac output induced by fluid challenge, suggesting that a higher

pleth variability index at baseline will correlate with a higher percentage

change in cardiac output after volume expansion.

CONCLUSIONS: The pleth variability index can predict fluid responsiveness

noninvasively in intensive care unit patients under mechanical ventilation.

PMID: 21057311  [PubMed - indexed for MEDLINE]
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The aim of this study was to compare the accuracy of stroke volume variation

(SVV) as measured by the LiDCOplus system (SVVli) and by the FloTrac-Vigileo

system (SVVed). We measured SVVli and SVVed in 15 postoperative cardiac surgical 

patients following five study interventions; a 50% increase in tidal volume, an

increase of PEEP by 10 cm H2O, passive leg raising, a head-up tilt procedure and 

fluid loading. Between each intervention, baseline measurements were performed.

136 data pairs were obtained. SVVli ranged from 1.4% to 26.8% (mean (SD) 8.7

(4.6)%); SVVed from 2.0% to 26.0% (10.2 (4.7)%). The bias was found to be

significantly different from zero at 1.5 (2.5)%, p < 0.001, (95% confidence

interval 1.1-1.9). The upper and lower limits of agreement were found to be 6.4

and -3.5% respectively. The coefficient of variation for the differences between 

SVVli and SVVed was 26%. This results in a relative large range for the

percentage limits of agreement of 52%. Analysis in repeated measures showed

coefficients of variation of 21% for SVVli and 22% for SVVed. The LiDCOplus and

FloTrac-Vigileo system are not interchangeable. Furthermore, the determination of

SVVli and SVVed are too ambiguous, as can be concluded from the high values of

the coefficient of variation for repeated measures. These findings underline

Pinsky's warning of caution in the clinical use of SVV by pulse contour

techniques.
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BACKGROUND: Arterial cannulation is strongly recommended during shock.

Nevertheless, this procedure is associated with significant risks and may delay

other emergent procedures. We assessed the discriminative power of brachial cuff 

oscillometric noninvasive blood pressure (NIBP) for identifying patients with an 

invasive mean arterial blood pressure (MAP) below 65 mm Hg or increasing their

invasive MAP after cardiovascular interventions.

METHODS: This prospective study, conducted in three intensive care units,

included adults in circulatory failure who underwent 45 degrees passive leg

raising, 300 mL fluid loading, and additional 200 mL fluid loading. The collected

data were four invasive and noninvasive MAP measurements at each study phase.

RESULTS: Among 111 patients (50 septic, 15 cardiogenic, and 46 other source of

shock), when averaging measurements of each study phase, NIBP measurements

accurately predicted an invasive MAP lower than 65 mm Hg: area under the receiver

operating characteristic curve 0.90 (95% CI: 0.71-1), positive and negative

likelihood ratios 7.7 (95% CI: 5.4-11) and 0.31 (95% CI: 0.22-0.44) (cutoff 65 mm

Hg). For identifying patients increasing their invasive MAP by more than 10%, the

area under the receiver operating characteristic curve was 0.95 (95% CI:

0.92-0.96); positive and negative likelihood ratios (cutoff 10%) were 25.7 (95%

CI: 10.8-61.4) and 0.26 (95% CI: 0.2-0.34).

CONCLUSIONS: NIBP measurements have a good discriminative power for identifying

hypotensive patients and performed even better in tracking MAP changes, provided 

that one averages four NIBP measurements.
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PURPOSE: Noninvasive methods that could predict preload responsiveness are

lacking. Our objective was to evaluate variations in pulse oximetry

plethysmographic (POP) waveform amplitude (deltaPOP) induced by passive leg

raising (PLR).

METHODS: We attached a pulse oximeter to the middle finger of 25 spontaneously

breathing volunteers at several time points: baseline (ie, semirecumbent

position), during PLR at 60 degrees while each subject's trunk was lowered in a

supine position at 1 minute, and after putting the patient back in the

semirecumbent position (5-minute rest). Heart rate, noninvasive arterial

pressures (mean arterial pressure and pulse pressure), maximal POP (POPmax),

minimal POP (POPmin), and deltaPOP defined as [POPmax - POPmin]/[(POPmax +

POPmin)/2] were recorded using a monitor.

RESULTS: Heart rate, mean arterial pressure, pulse pressure, POPmax, and POPmin

values were not different at baseline, during PLR at 1 minute, and after the

5-minute rest (repeated-measures analysis of variance). The median deltaPOP

significantly decreased from 16% (95% confidence interval = 11%-23%) to 11% (95% 

confidence interval = 8%-14%) (P < .05) and then increased to 13% (95% confidence

interval = 10%-21%) after the 5-minute rest (P = nonsignificant).

CONCLUSION: Passive leg raising induces a significant decrease in deltaPOP among 

spontaneously breathing volunteers.
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BACKGROUND: Concomitant heart dysfunction during the course of chronic

obstructive pulmonary disease is well recognized. The prevailing view is that

mainly the right side of the heart is involved. We evaluated left ventricular

(LV) function and dimensions in patients with severe emphysema.

METHODS: Patients with severe emphysema undergoing lung volume reduction surgery 

were studied after anesthesia induction (n = 10). Non-emphysematous patients

scheduled for lobectomy served as controls (n = 10). LV dimensions were measured 

with patients in the supine position by transesophageal two-dimensional

echocardiography and systemic hemodynamics by a pulmonary artery thermodilution

catheter, before and during central blood volume expansion by passive leg

elevation.

RESULTS: Baseline cardiac index (-25%), stroke volume index (SVI, -32%) stroke

work index (-34%) and LV end-diastolic area index (EDAI, -33%) were significantly

(P < 0.001) lower in the emphysema group. Passive leg elevation increased SVI and

LV area ejection fraction more in the emphysema group than in controls (P <

0.05). The DeltaSVI/Delta pulmonary capillary wedge pressure and the

DeltaSVI/DeltaEDAI relationships were significantly (P < 0.05) higher in the

emphysema group compared to controls (2.2 +/- 0.71 vs 0.6 +/- 0.2 mL/mm Hg x m2

and 5.8 +/- 0.89 vs 2.8 +/- 0.8 mL/cm2 x m2, respectively). Preload-recruitable

stroke work (Deltastroke work index/DeltaEDAI), a load-independent index of

systolic LV function, did not differ between the two groups.

CONCLUSION: The LV in patients with severe emphysema is hypovolemic, and operates

on a steeper portion of the LV function curve, while indices of systolic function

are not significantly impaired compared to non-emphysematous controls.
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BACKGROUND: Left ventricular stroke area by transoesophageal echocardiographic

automated border detection has been shown to be strongly correlated to left

ventricular stroke volume. Respiratory variations in left ventricular stroke

volume or its surrogates are good predictors of fluid responsiveness in

mechanically ventilated patients. We hypothesised that respiratory variations in 

left ventricular stroke area (DeltaSA) can predict fluid responsiveness.

METHODS: Eighteen mechanically ventilated patients undergoing coronary artery

bypass grafting were studied immediately after induction of anaesthesia. Stroke

area was measured on a beat-to-beat basis using transoesophageal

echocardiographic automated border detection. Haemodynamic and echocardiographic 

data were measured at baseline and after volume expansion induced by a passive

leg raising manoeuvre. Responders to passive leg raising manoeuvre were defined

as patients presenting a more than 15% increase in cardiac output.

RESULTS: Cardiac output increased significantly in response to volume expansion

induced by passive leg raising (from 2.16 +/- 0.79 litres per minute to 2.78 +/- 

1.08 litres per minute; p < 0.01). DeltaSA decreased significantly in response to

volume expansion (from 17% +/- 7% to 8% +/- 6%; p < 0.01). DeltaSA was higher in 

responders than in non-responders (20% +/- 5% versus 10% +/- 5%; p < 0.01). A

cutoff DeltaSA value of 16% allowed fluid responsiveness prediction with a

sensitivity of 92% and a specificity of 83%. DeltaSA at baseline was related to

the percentage increase in cardiac output in response to volume expansion (r =

0.53, p < 0.01).

CONCLUSION: DeltaSA by transoesophageal echocardiographic automated border

detection is sensitive to changes in preload, can predict fluid responsiveness,

and can quantify the effects of volume expansion on cardiac output. It has

potential clinical applications.
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INTRODUCTION: In septic shock, pulse pressure or cardiac output variation during 

passive leg raising are preload dependence indices reliable at predicting fluid

responsiveness. Therefore, they may help to identify those patients who need

intravascular volume expansion, while avoiding unnecessary fluid administration

in the other patients. However, whether their use improves septic shock prognosis

remains unknown. The aim of this study was to assess the clinical benefits of

using preload dependence indices to titrate intravascular fluids during septic

shock.

METHODS: In a single-center randomized controlled trial, 60 septic shock patients

were allocated to preload dependence indices-guided (preload dependence group) or

central venous pressure-guided (control group) intravascular volume expansion

with 30 patients in each group. The primary end point was time to shock

resolution, defined by vasopressor weaning.

RESULTS: There was no significant difference in time to shock resolution between 

groups (median (interquartile range) 2.0 (1.2 to 3.1) versus 2.3 (1.4 to 5.6)

days in control and preload dependence groups, respectively). The daily amount of

fluids administered for intravascular volume expansion was higher in the control 

than in the preload dependence group (917 (639 to 1,511) versus 383 (211 to 604) 

mL, P = 0.01), and the same held true for red cell transfusions (178 (82 to 304) 

versus 103 (0 to 183) mL, P = 0.04). Physiologic variable values did not change

over time between groups, except for plasma lactate (time over group interaction,

P <0.01). Mortality was not significantly different between groups (23% in the

preload dependence group versus 47% in the control group, P = 0.10).

Intravascular volume expansion was lower in the preload dependence group for

patients with lower simplified acute physiology score II (SAPS II), and the

opposite was found for patients in the upper two SAPS II quartiles. The amount of

intravascular volume expansion did not change across the quartiles of severity in

the control group, but steadily increased with severity in the preload dependence

group.

CONCLUSIONS: In patients with septic shock, titrating intravascular volume

expansion with preload dependence indices did not change time to shock

resolution, but resulted in less daily fluids intake, including red blood cells, 

without worsening patient outcome.
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PURPOSE: Weaning-induced cardiac dysfunction is more likely to occur if the heart

does not tolerate the changes in loading conditions induced by spontaneous

breathing trial (SBT). We hypothesized that the presence of cardiac preload

independence before an SBT is associated with weaning failure related to cardiac 

dysfunction.

METHODS: We included 30 patients after a first failed 1-h T-tube SBT who had a

transpulmonary thermodilution already in place. Preload independence [no increase

in the pulse contour analysis-derived cardiac index ≥10 % during passive leg

raising (PLR)] was assessed before the second SBT. Failure of the SBT related to 

cardiac dysfunction was defined by an increase in pulmonary artery occlusion

pressure above 18 mmHg at the end of the SBT associated with clinical

intolerance.

RESULTS: Fifty-seven SBTs were analyzed. The SBT failed in 46 cases. Overall, 31 

failed SBTs were associated with weaning-induced cardiac dysfunction. During PLR,

the cardiac index did not change in cases of failed SBTs with cardiac

dysfunction, whereas it significantly increased in the other cases: 4 %

(interquartile range, IQR 0-5) vs. 12 % (IQR 11-15), respectively. If PLR did not

increase the cardiac index by more than 10 % before the SBT, the occurrence of

SBT failure related to cardiac dysfunction was predicted with a sensitivity of

97 % [95 % confidence interval (CI) 83-100], specificity of 81 % (95 % CI 61-93) 

and area under the receiver-operating characteristic curve of 0.88 (95 % CI

0.78-0.98).

CONCLUSIONS: Preload independence assessed by a negative PLR test performed

before an SBT predicts weaning failure related to cardiac dysfunction.
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BACKGROUND: Fluid responsiveness is a measure of preload dependence and is

defined as an increase in cardiac output due to volume expansion. Recent

publications have suggested that variation in amplitude of the pulse oximetry

waveform may be predictive of fluid responsiveness. The pleth variability index

(PVI) was developed as a noninvasive bedside measurement of this variation in the

pulse oximetry waveform.

OBJECTIVES: To measure the discriminatory value of PVI for predicting fluid

responsiveness as measured by pulmonary artery catheter thermodilution in

patients after cardiothoracic surgery.

METHODS: A prospective observational study of hemodynamically stable

postoperative cardiac surgery patients with pulmonary artery catheters. A

fingertip sensor was used to measure PVI. Vital signs, PVI, and cardiac index

were measured before, during, and after passive leg raise. Fluid responsiveness

was defined by increase in cardiac index of greater than 15% during passive leg

raise. The discriminatory value of PVI was assessed by using the Wilcoxon method 

to measure the area under the receiver operating curve.

RESULTS: In 13 months, 47 patients (24 receiving mechanical ventilation, 23

spontaneously breathing) were enrolled. Fluid responsiveness was noted in 42% of 

intubated patients and 48% of spontaneously breathing patients. PVI was not

adequate to discriminate fluid responsiveness in intubated patients (area under

curve, 0.63; P = .16) or spontaneously breathing patients (area under curve,

0.41; P = .75).

CONCLUSIONS: Among postoperative cardiac surgery patients, PVI is not reliable

for predicting fluid responsiveness as measured by pulmonary artery catheter

thermodilution, regardless of ventilatory status.

©2015 American Association of Critical-Care Nurses.
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AB: Study Objectives: To determine emergency physician accuracy in estimating volume responsiveness (VR) in patients with shock. Background: Inadequate volume resuscitation can worsen tissue and organ perfusion function during shock. Excessive volume can lead to pulmonary edema and increased mortality. Data in the critically ill suggests that only 50% of patients are volume responsive when evaluated with dynamic changes in cardiac index (CI) or stroke volume index (SVI). The diagnostic accuracy of emergency physicians in estimating VR in patients with shock remains unclear. Methods: This is a pilot study analyzing patients from a prospective, randomized controlled clinical trial (EFFORT: Emergency department Flow directed Fluid Optimization and Resuscitation Trial; ClinicalTrials.gov ID: NCT01128413). The study is institutional review board-approved with informed consent. Enrollment began in August 2010 and continues at an urban, academic tertiary care medical center with 90,000 ED visits/year. The patient population includes adults (>18 years) with undifferentiated shock as defined by vasopressor use, lactate>2.5mmol/ml, and/or hypotension (systolic blood pressure <90 or mean arterial pressure <65 after a 20ml/kg fluid bolus). Patients are randomized to either the routine care arm (where they receive fluids based on clinician discretion) or the fluid optimization arm (where they receive 500ml normal saline boluses if +VR as determined by Passive Leg Raise Testing [PLRT]). +VR is defined as a >/= 15% change in SVI or CI with PLRT using continuous non-invasive bioreactance cardiac output monitoring (Cheetah NICOM). Patients remain in the study for a maximum of 6 hours or until ED departure. Before each PLRT, treating emergency medicine resident and attending physicians filled out a CURVES questionnaire (Cardiovascular Response & Volume Estimation in Shock). The CURVES questionnaire is a newly developed 5 item survey for this study which queries clinicians for the patient's potential shock etiology and estimations of VR at that point in time (ie fluid responsive or unresponsive), intravascular volume status, and CI. With each questionnaire, clinicians are given the current vital signs, total fluids administered, urine output, and the option for bedside re-examination, lab review, or the use of any other modality used in their routine care (ie ultrasonography, CVP, Scv02). Descriptive statistical analysis was performed using Microsoft Excel. Results: 20/20 per protocol patients were analyzed. The median age was 58 years (range 20-90). A total of 146 PLRTs and 240 CURVES were acquired. 76/146 (52%) PLRTs demonstrated VR changes in CI or SVI. Attending emergency physician accuracy in estimating VR was 63% with a sensitivity of 75% and specificity of 48%. Resident emergency physician accuracy was 46% with a sensitivity of 46% and specificity of 46%. Conclusion: Emergency physician clinical estimates of volume responsiveness are poor when compared to dynamic cardiac index and stroke volume index changes via passive leg raise testing. Further study is needed to clarify the extent to which this degree of inaccuracy impacts morbidity and mortality in patients with shock.
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AB: Background: Excess fluid administration and inadequate or delayed fluid resuscitation carry increased morbidity and mortality. Intensive care unit studies have shown that approximately 50% of patients given fluid boluses were truly volume responsive when compared to dynamic changes in cardiac output or stroke volume. In ED patients with undifferentiated shock, emergency physician accuracy in estimating volume responsiveness when compared to dynamic changes in cardiac output or stroke volume is unknown. Study Objectives: To assess emergency physician accuracyin estimating volume responsiveness in patients with shock. Methods: This is a pilot study analyzing patients from a prospective randomized controlled trial of fluid optimization in the ED ("EFFORT"-ED Flow-directed Fluid Optimization Resuscitation Trial; ClinicalTrials.gov ID: NCT01128413). The study is IRB approved with informed consent. Enrollment began in August, 2010 and continues at an urban, academic tertiary care medical center with 90,000 ED visits/year. Inclusion criteria are adults (> 18 years) with either of the following: hypotension (SBP <90 or mean arterial pressure <65) despite 20ml/kg fluids; vasopressor use; or lactate > 2.5 mmol/L. Patients are randomized to receive IV fluids via 1 of 2 arms: 1) routine care per clinician discretion 2) fluid optimization with 500ml normal saline boluses if the cardiac index or stroke volume index increases > 15% with passive leg raise testing (PLRT). Patients are monitored until ED departure or a maximum of 6 hours using continuous noninvasive cardiac output monitoring (Cheetah NICOM). During this time, passive leg raise testing is performed immediately before and after each fluid bolus or at 30-minute intervals if on a locked or maintenance fluid rate. With each passive leg raise testing, a CURVES (CardiovascUlar Response and Volume Estimation in Shock) questionnaire is administered separately to attending and resident physicians caring for the patients. Clinicians are blinded to the results of the passive leg raise testing and NICOM monitoring. The CURVES questionnaire is a newly developed 5-item survey for this study which queries clinicians for the patient's potential shock etiology and estimations of volume responsiveness at that point in time (ie, responsive or unresponsive to further fluid administration), intravascular volume status, and cardiac index. With each questionnaire, clinicians are given the current vital signs, total volume administered, urine output, and the option for bedside re-examination, lab review, or the use of any other modality used in their routine care (ie, ultrasound, CVP, Scv02). Descriptive statistical analysis was performed using Microsoft Excel. Results: 11/11 per protocol patients were analyzed. The median age was 58 years (range 20-90) with 27% female. A total of79 passive leg raise testings and 118 CURVES were acquired. 50/79 (63.3%) passive leg raise testing demonstrated volume responsiveness changes in cardiac index or stroke volume index. Attending emergency physician accuracy in estimating volume responsiveness was 68% with a sensitivity of 89% and specificity of 32%. Resident accuracy was 41% with a sensitivity of 45% and specificity of 35%. Conclusions: This pilot study suggests that emergency physician accuracy in estimating volume responsiveness in the setting of shock is poor when compared to passive leg raise testing changes in cardiac index or stroke volume. Routine clinical estimations of volume responsiveness not guided by dynamic changes in cardiac index or stroke volume index may lead to inadequate or excess fluid administration. The impact of ED fluid administration guided by dynamic changes in cardiac index or stroke volume index on morbidity and mortality is unknown.
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AB: Introduction: Inferior vena cava collapsibility (IVCc) with respirations and stroke volume changes with passive leg raise testing (PLRT) have been proposed as reliable means for predicting volume responsiveness (VR). Hypothesis: In Emergency Department (ED) patients undergoing fluid resuscitation for shock, IVCc50% is a sensitive and specific indicator of VR when compared to PLRT cardiac index (CI) or stroke volume index (SVI) changes 15%. Methods: Pilot data analysis from an ongoing prospective randomized controlled trial of fluid optimization conducted at an urban, academic tertiary care ED with 90,000 visits/year (<<EFFORT>>-ED Flow-directed Fluid Optimization Resuscitation Trial; ClinicalTrials.gov ID:NCT01128413). Inclusion criteria are age 18 with hypotension (SBP90 or MAP65) despite 20 ml/kg fluids OR vasopressor use OR lactate 2.5 mmol/L. Patients are randomized to receive IV fluids via: 1) Routine Care or 2) Fluid Optimization via 500 ml normal saline boluses if the CI or SVI 15 PLRT increases % with PLRT (Cheetah NICOM). In both study arms, was per- formed immediately before and after each fluid bolus or at 30 minute intervals when not receiving a fluid bolus. While in the upright PLRT baseline stage, six second cine-loop B-mode IVC ultrasound clips were recorded. The longitudinal anterior-posterior IVC diameter was measured 3cm distal to the right atrium-IVC junction for an IVCc% = [Maximum IVC(cm)-Minimum IVC(cm)]/Maximum IVC(cm). The PLRT percent change (%A) was calculated as %ASVI = (Maximum Challenge SVI-Average Baseline SVI)/(Average Baseline SVI). 2x2 tables were constructed for IVCc /LL/<50% and SVI or CI /<15%. Results: 15 patients (10 male) with a median age of 59 yrs (range 20-90) underwent 405 IVC cine clips paired to 114 PLRTs. The median IVCc was 31% (IQR 22-44). The median PLRT SVI and CI %Awere 17 (IQR6-32) and 16 (IQR5-30) respectively. 68/114 (60%) PLRTshad a SVI or CI %A15% while 21/114 (18%) paired ultrasounds had an IVCc50% yielding a 9% sensitivity, 67% specificity, 33% negative predictive value, and 29% positive predictive value. Conclusions: In this pilot study of ED patients with shock, the diagnostic accuracy of IVCc50% performed suboptimally in determining VR when compared to PLRT.
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