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AmAm J J RespirRespir CritCrit Care Care MedMed 2000; 162:1342000; 162:134--138138
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13 %13 %

Michard F, Michard F, BoussatBoussatS, S, ChemlaChemla D, Anguel N, D, Anguel N, MercatMercat A, A, LecarpentierLecarpentier Y, Richard C, Y, Richard C, PinskyPinsky M, Teboul JL. M, Teboul JL. 
Relation Relation betweenbetweenrespiratoryrespiratory changes in changes in arterialarterial pulse pressure pulse pressure andand fluidfluid responsivenessresponsivenessin in septicsepticpatients patients withwith
acute acute circulatorycirculatory failurefailure .. AmAm J J RespirRespirCritCrit Care Care MedMed 2000 ;162:1342000 ;162:134--138138
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VO2 = (CaO2 - CvO2) . Q

VO2 # (SaO2 - SvO2) . (Hb . 1,39 . Q)�����
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� 804 mesures chez 48 patients

Biais: surestimation du DC de 7%

r = 0.94

Böck JC , Cardiac output measurement using femoral artery thermodi lution in 
patients

J Critical care 1989, vol 4, No 2, June, p106-111 
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r = 0.96

192 mesures chez 48 patients en post-opératoire209 patients

r = 0.97

Michard F Crit Care Med. 
2005 Jun;33(6):1243-7

Biais = -0.2 ± 1.4 ml/kg Biais = -0.5 ± 1.9ml/kg
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9 triples mesures chez 30 patients

Godje O , Thorac. Cardiovasc. Surgeon, 1998 (46), p242-249
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Michard F, Alaya S, Zarka V, Bahloul M, Richard C, Teb oul JL. Global end-diastolic
volume as an indicator of cardiac preload in patients with septic shock.
Chest. 2003 Nov;124(5):1900-8

Corrélation     VTDG/     IC = 0.67

77%

45%

23%

ml/m² 413-611    615-781      816-1174

Réponse positive si augmentation du VE 
� 15%

VTDG < 500ml/m²: 100%, <550: 89%, >950: 0%

36 patients en choc septique
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Mortalité
(%)

EPEV (ml/kg)

< 10: mortalité = 33%

> 15: mortalité = 65%
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 #G#G��

����������8������������8��	64$�1=		64$�1=	

Index de perméabilité vasculaire pulmonaire: IPVP = EPEV / VSP

IPVP

lésionnel hémodynamique

� IPVP: Se = 95%; Sp = 100%
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mesure par thermodilution 
artérielle pulmonaire

91 patients avec un syndrome 
instertitiel et/ou alvéolaire bilatéral

- groupe EPEV: remplissage 
jusqu’à EPEV > 7ml/kg, PAPO < 
25mmHg et PaO2 maintenue

- groupe PAPO: remplissage pour 
PAPO = 18mmHg

� diminution de la durée de la ventilation mécanique (9 vs 22j, p = 0.047), 
de la durée d’hospitalisation en soins intensifs (7  vs 16j, p = 0.05) et de la 
mortalité ( 35 vs 47%, ns)

Mitchell JP et al , Improved outcome based on fluid management in criticall y ill
patients requiring pulmonary artery catheterisation

Am Rev Respir Dis 1992; 145:990-998
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r = 0.55

20 patients en post-opératoire de chirurgie 
cardiaque

Ventilation: Vt = 14ml/kg, Ppic = 16.2cmH2O,        
Pep = 4cmH2O

Expansion 
volémique
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n = 40 (3 mesures), critère de réponse positive: VE i � 25%

- VVE > 12.5%: Se = 75%, Sp = 71%

- VPP > 13.5%: Se = 72%; Sp = 72%



StrokeStroke Volume VariationVolume Variation

SV maxSV max

SV minSV min

SV SV meanmean

SV max + SV minSV max + SV min
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SensitivitySensitivity = 79 %= 79 %
SpecificitySpecificity = 93 %= 93 %

StrokeStroke volume variation as a volume variation as a predictorpredictor of of fluidfluid responsivenessresponsivenessin patients in patients undergoingundergoing brainbrain surgerysurgery

BerkenstadtBerkenstadt H. H. MargalitMargalit N, N, HadaniHadani M, Friedman Z, M, Friedman Z, SegalSegalE, E, VilaVila Y, Y, PerelPerel A . A . 

AnesthAnesthAnalgAnalg 2001;92:9842001;92:984--99
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Doppler transDoppler trans--oesophagienoesophagien

HemoSonic100HemoSonic100ArrowArrow ®®

DiamDiamèètretre VitesseVitesse

3.2   3.2   l.minl.min

DDéébit aortiquebit aortique

DA = P DDA = P D²²/4 /4 xx VV







Post VEBase 2

MeanMean ABF  = 3.92 L/minABF  = 3.92 L/minMeanMean ABF  = 2.30 L/minABF  = 2.30 L/min

DDDDDDDDABF = 39%ABF = 39% DDDDDDDDABF = 13%ABF = 13%







SV 47 ml

SV 47 ml

VTI 15 cm
SV without diameter : 47 ml
Aortic diameter 2 cm
SV with aortic diameter 47 ml

VTI 15 cm
SV without diameter 47 ml
Aortic diameter 2, 2 cm
SV with aortic diameter 57 ml
Increase of 25%

Dobutamine
infusion

Septic shock with LV 
dysfunction
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Without diameter
measurement

With diameter
measurement
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Myers DE et al.  Noninvasive Method for Measuring Local 
Hemoglobin Oxygen Saturation in Tissue Using Wide Gap 
Second Derivative Near-Infrared Spectroscopy. Journal of 
Biomedical Optics May/June 2005.10(3);034017 1-18.
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Crookes et al. Can near-infrared Spectroscopy Identify the Severity of Shock in 
Trauma Patients?  
J Trauma. 2005 June; 58(4):806-816
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Discontinuous monitoring
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BNPBNP 32 32 aminoacidaminoacid --polypeptide polypeptide 
identified from porcine brainidentified from porcine brain

Brain Brain NatriureticPeptideNatriureticPeptide 19881988

BUT highest levels  in ventricleBUT highest levels  in ventricle

now called Bnow called B --type NPtype NP



Maisel AS, N Engl J Med 2002; 347:161–167 



Increased BNP level is a strong predictor for cardiac    
dysfunction  in ICU patients

Study:

• 121 consecutive admissions – Nepean ICU,Sydney

• cardiac evaluation by echocardiography

• Blood BNP levels by Biosyte immunoassay-range:0-1300 pg/ml

McLean A, Int Care Med 2003;31:21-27



BNP in the ICU: Nepean Study

Cardiac dysfunction defined as   - left ventricular systolic dysfunction
left ventricular diastolic dysfunction
right ventricular systolic dysfunction

Diagnosis of cardiac dysfunction made on - history/symptoms
ECG/CXR
echocardiography

Two   Groups                                - Group I    cardiac dysfunction
Group II  non cardiac
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Sensitivity, Specificity, positive and negative predictive values for 
selected cutoff BNP Levels.

PPV=positive predictive value             NPV=negative predictive value



Increased BNP level is a strong predictor for 
cardiac     dysfunction  in ICU patients

BNP > 147 pg/ml =    sensitivity 95% specificity 85% NPV 98% 

McLean A, Tang B, Nalos M, Huang S, Stewart D  AnsInt Care 2003;31:21-27



=�������=������� ""������������������ ���������� ���� 33 ""���������� ���������������������� ��������:3�
<���������:3�
<� ������ �� ""����������������
������ ""3�
3�
 :: �@�@ ""���3�
���3�
 <�������������<������������� Q���Q��� ������ Q������Q������ ���������� �������������� ������ ���������������� ����

�������������������������������� :���������:��������� Q���Q��� ���������� ������ ���������������������� ���������������� <<

3���	����	����� �����  ++G

E(,��������������*!,�������������
*!,��������� ���������� �����

��N�(



+�Q��� =9�
�����������



Tung: Crit Care Med, 32(8). 2004.1643-1647

Mêmes résultats Mekontso-Dessap A (Teboul) SRLF 2005
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