Journal Club

Passive Leg Ralsing
[XEERICTEDIEIREEHMN?

2016/07/12
HEREANAS AR -

HABHE

=25

il

EEt 2 —

=

)

R




2N =[DF: B

Review Articles
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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?
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Dynamic changes in arterial waveform derived variables and fluid
responsiveness in mechanically ventilated patients: A systematic
review of the literature*

Paul E. Marik, MD, FCCM; Rodrigo Cavallazzi, MD; Tajender Vasu, MD; Amyn Hirani, MD

Table 3. Pooled performance estimates (with 95% confidence intervals) from the studies where the
true/talse positive/negative results could be calculated

Parameter PPY in = 14) SVWin =5)
ROC area 0.94 (0.92-0.96) 0.84 (0.81-0.87)
Sensitivity 0.89 (0.82-0.94) 0.82 (0.75-0.98)
Specificity 0.88 (0.81-0.92) 0.86 (0.77-0.92)
Positive likelihood ratio 7.26 (4.46-11.80) 5.77 (3.43-9.72)
Negative likelihood ratio 0.12 (0.07-0.21) 0.21 (0.15-0.30)
Diagnostic odds ratio £9.86 (23.88-150.05) 27.24 (13.46-55.53)

PPV, pulse pressure variation; SVV, stroke volume variation; ROC, receiver operating characteristic.

EHzm=-tIX, PPV, SWEBITEHBRRSEDIEEL G S

Crit Care Med 2009; 37:2642-2647
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Non-invasive stroke volume measurement and passive leg raising
predict volume responsiveness in medical ICU patients: an
observational cohort study
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Passive leg raising is predictive of fluid responsiveness in
spontaneously breathing patients with severe sepsis or acute
pancreatitis™

Sébastien Préau, MD; Fabienne Saulnier, MD; Florent Dewavrin, MD; Alain Durocher, MD; Jean-Luc Chagnon, MD

ATIFEIREE %558 L TLMVRLY
8% DEFMMEEE L 6BNANRBABEEHR

Table 3. Accuracy of hemodynamic parameters for predicting fluid responsiveness

Positive Negative Positive Negative
Threshold Predictive  Predictive  Likelihood  Likelihood
Value sensitivity  Specificity Value Value Ratio Ratio
ASY 10% 86% 00% 26% 00% 8.6 16
APP O T9% 85% T0% 85% 5.2 25
AVF A% 86% 80% 5% 80% 43 A8

SVIZ#ZgEE L T 0—THITE

a %u¥w""‘%—6 :E) EFH Crit Care Med 2010; 38:819-825




Intensive Care Med (2010} 36:1475-1483
DOT 10.1007/s00134-010-1929-y

REVIEW

Fabio Cavallaro
Claudio Sandroni
Cristina Marano

Giuseppe La Torre

Alice Mannocci
Chiara De Waure
Giuseppe Bello
Riccardo Maviglia
Massimo Antonelli

SROC Curve

Diagnostic accuracy of passive leg raising
for prediction of fluid responsiveness in adults:
systematic review and meta-analysis of clinical

0.4 08
1-specificity

0.8

studies
L | IR 353% ODM%’C &t

it & L/—CO)
RLE 89. 4% (95%Cl 84 1-93. 4)
FFEE 91.4% (95%CI 85.9-95.2)
AUROC 0. 95 (95%CI 0.92-0.97)
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Sepsis bundle 2015T%
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TABLE 1
DOCUMENT REASSESSMENT OF VOLUME STATUS AND TISSUE PERFUSION WITH:

EITHER
*» Repeat focused exam (after initial fluid resuscitation) by licensed independent
practitioner including vital signs, cardiopulmonary, capillary refill, pulse, and skin
findings.

ORTWO OF THE FOLLOWING:
* Measure CVP

* Measure ScvO2
* Bedside cardiovascular ultrasound
* Dynamic assessment of fluid responsiveness with passive leg raise or fluid challenge
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77_5£ Identification of Studies

* PubMed TLUL T OMESHTH& X
FFEADIETE L L. X TFRull textBFIZA S
“passive leg raising” or “passive leg
raise” or “passive leg elevation” or

“passive leg movement” or “passive leg
lifting”
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773%  Data Extraction
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H3E  Statistical analysis
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ﬁtﬁ% Study Selection

258 articles identified using PubMed database 16 additional articles identified after duplicate
removal using Embase and Cochrane database

131 articles PLR used for
cardiovascular evaluation

9 articles PLR used for
cerebrospinal evaluation

5 articles PLR used for
musculoskeletal evaluation

2 7 4 E}I: % % 274 articles screened 223 articles excluded 40 articles review/editorial
RAPV)—=19

17 articles comments/etters

12 articles non-English

9 articles in non-adult men

20 articles fluid challenge
not used as gold standard
51 full-text articles 28 articles excluded 7 articles no data to
assessed for eligibility calculate PLR performance
1 article patients enrolled in

other included study

B IRRIZ (X e

inclusion with no restriction on publication date. PLR = Passive leg raising.
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Author

Monnet (28)

Lafanechére (29)

Lamia (30)

Maizel (31)
Monnet (32)

Thiel (33)

Biais (34)
Préau (35)

Lakhal (36)

Benomar (37)
Monnet (38)
Guinot (39)

2006

2006

2007

2007
2009

2009

2009
2010

2010

2010
2011
2011

Mo. of Fluid

Challenges in

Combination

With Passive
Leg Raise

71

22

24

34
34

102

30
34

102

7h
25
25

Patient
Population

Circulatory failure
(mostly sepsis)

Circulatory failure
(mostly sepsis)

Circulatory failure
(mostly sepsis)

Circulatory failure

Circulatory failure
(mostly sepsis)

Circulatory failure
(mostly sepsis)

General ICU patient

Circulatory failure
(mostly sepsis)

Circulatory failure
(mostly sepsis)

Post—cardiac surgery

Septic shock

Venovenous
extracorporeal
membrane
oxygenation

Ventilation
Mode

Mixed

Controlled MY

Spontaneous

Spontaneous

Mixed

Mixed

Spontaneous

Spontaneous

Controlled MY

Mized
Mixed
Controlled MY

Semirecumbent

Supine

Semirecumbent

Supine

Semirecumbent

Semirecumbent

Semirecumbent

Semirecumbent

Supine

Semirecumbent
Semirecumbent

Semirecumbent

Fluid
Type

Saline

Saline

Saline

Saline

Saline

Any

Saline

Colloid

Gelatine

Colloid
Saline

Saline

Time
of Fluid
Infusion,

min

10

15

15
10

15
30

30

15
10
15



Monnet (40) 2012
Dong (41) 2012
Monge Garcia (42) 2012
Monnet (43) 2012
Fellahi (44) 2012
Marik (45) 2013
Monnet (46) 2013
Saugel (47) 2013
Brun (48) 2013
Kupersztych (49) 2013
Duus (50) 2014

b4

32
37

39

25
34

40

24
23

48

100

Circulatory failure
(mostly sepsis)

Severe sepsis

Circulatory failure
(mostly sepsis)

Circulatory failure
(mostly sepsis)

Post—cardiac surgery

Circulatory failure
(mostly sepsis)

Circulatory failure
(mostly sepsis)

General ICU patient

Severe preeclampsia
with oliguria

Circulatory failure
(mostly sepsis)

At discretion of
physician

Controlled MV

Mixed
Controlled MV

Controlled MV

Controlled MV
Mixed

Controlled MV

Spontaneous

Spontaneous

Mixed

Spontaneous

Semirecumbent

Semirecumbent

Semirecumbent

Semirecumbent

Semirecumbent

Semirecumbent

Semirecumbent

Semirecumbent

Semirecumbent

Semirecumbent

Semirecumbent

Saline

Colloid
Colloid

=aline

Colloid

Saline

Saline

Saline

Saline

Saline

Saline

20

30
30

30

15
10

30

30
15
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Monnet (28)
Lafanechére (29)
Lamia (30)
Maizel (31)
Monnet (32)
Thiel (33)
Biais (34)
Préau (35)
Lakhal (36)
Benomar (37)
Monnet (38)

Main Characteristics

No. of
Patients
Undergoing
Passive Heart
Leg Raising Vasopressor Sinus Rate
and a Fluid Men Use Rhythm (Beats/
Challenge  Age (%) (%) (%) min)
1 R8+16 44(62) 46 (65) 36 (51) 60 (B5) 103123
20 69 13(69) 13(H9) 21 (95) 292 (100) 101
24 65+15 13(b4) 18 (75) 12 (50) 18 (75) 9h+26
34 61+17 19(56) - — 34 (100) 90+21
34 = = 32 (94) 23 (68) 23 (68) 107127
89 RO0+15 B1(57) bB4(61) 52 (68) 73 (82) 96+20
30 REX17 21 (70) 7 (23) 0(0) = 78
34 R3+19 19(b6) 28(82) B({15) 34 (100) 10121
102 RO+16 72(71) 52(51) 94 (92) 102(100) 971923
Th 66+11 BH2(72) 0 (0) 27 (36) - 88+ 18
25 62+13 13(62) 25 (100) 25 (100) = 103+£19

Mean
Arterial

Pressure
(mm Hg)

T4+18
71

67 +9

THt20
68

71+13
82

714

71+13

T1X7

Cardiac
Output
{L/min)

3.3
34
6017
b0+14
49
T4+28
6.0
5.0
6.0+2.3
42410
5.4

Systemic
Vascular
Resistance

{dyn-s-cm=

1,502
1,435
760
1,040
955
681
8933
1,063
800

1,722

)



ﬁtﬁ% Main Characteristics

Guinot (39) 17 — 11 (65) - 4 (24) — 9b 76 5.7 8940
Monnet (40) b4 63+12 33(61) 44(81) 41(76) B4(100) 8718 73+ 6.3 800
Dong (41) 32 59+14 21 (66) 32 (100) - 32 (100) 96+£22 73x13 5.8 067
Monge 37 64+13 16(43) 26 (70) 28(76) 37(100) 98123 7T7+13 5h9+923 1203+482
Garcia (42)
Monnet (43) 39 - - 28 (72) 25(64) 39(100) 93x24 T3x18 6.1 826
Fellahi (44) 25 64+13 17 (68) 0(0) 8(32) 25(100) 71x1b6 6319 3.6 1,289
Marik (45) 34 64+10 18(53) 22(65) 21(62) 34 (100) - - - -
Monnet (46) 40 60+14 37(57) BH9(91) 63(97) 33(B3) 9619 69+14 H2 904
Saugel (47) 24 60 17 (71) 2 (8) 9(38) 24(100) 102 81 76 738
Brun (48) 23 28 0 (0) 0(0) 17 (74) — 87 101 6.4 1,138
Kupersztych (49) 48 - 28 (68) 40 (B3) 32(67) 46(96) 92+21 B80+13 6.7 841

Duus (50) 100 49+18 31 (31) 0 (0) 0 (0) — 80x15 890 — —




-
%n% Measurement Techniques and

Outcome Variables

Cutoff % Fluid

Author Method 1 Outcome 1 (%) Responders Method 2 Outcome 2 Method3 Outcome 3

Monnet (28) Esophageal Doppler  ABF 15 ho ABP transducer PP

Lafanechére (29) Esophageal Doppler  ABF 15 45

Lamia (30) Echocardiography SVl 15 54

Maizel (31) Echocardiography CO 12 50 Echocardiography SV

Monnet (32) Pulse contour Cl 15 68 ABP transducer FP

Thiel (33) Echocardiography SV 15 46

Biais (34) Echocardiography SV 15 67 Pulse contour® SV

Préau (35) Echocardiography SV 15 41 ABP transducer PP Femoral Femoral
Doppler blood

flow

Lakhal (36) Pulse contour CO 10 49 ABP transducer FF

Benomar (37) Bicreactance CO g9 49

Monnet (38) Pulse contour Cl 1B 88

SV-COMATEREE L TIE, Ta—h84,

FARIE R AT D104, Biorectanceikh 444
HEFBRBEITO—IZL BAortic blood flowZ F|H




Guinot (39) Echocardiography SV 15 52 Echocardiography CO
Monnet (40) Pulse contour Cl 16 b6
Dong (41) Pulse contour SVl 15 69 Central venous Central
catheter VENOUS
pressure
Monge Esophageal Doppler  CO 15 T ABP transducer FP Gas analyzer Partial
Garcia (42) tube end-tidal
carbon
dioxide
Monnet (43) Pulse contour Cl 158 44
Fellahi (44) Pulse contour Cl 16 b6 Endotracheal Cl
bioimpedance
Marik (45) Bioreactance SV 10 h3 Carotid Doppler  Carotid
blood
flow
Monnet (46) Pulse contour Cl 15 B3 ABP transducer PP Capnography End-tidal
carbon
dioxide
Saugel (47) Pulse contour Cl 15 29 ABP transducer Mean Pulse Cardiac
arterial contour power
pressure index
Brun (48) Echocardiography SVl 15 h2 Brachial cuff PP
Kupersztych (49) Fulse contour Cl 15 40 Bioreactance Cl
Duus (50) Bioreactance SV 10 64

HJfEJ_ (PP) Z_RT7MHLELTRWVW=HAENH

V) I~7J'7li10 15%
3%+12% L)
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ﬁ?ﬁ% . Global Diagnostic
Performance of PLR
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Figure 2. All 23 studies plotted in a summary receiver operating charac-
teristic curve with the circle size representing the number of patients in
each study. All studies used a flow variable as primary outcome, that is,

cardiac output or its direct derivatives cardiac index, stroke volume (index),

or aortic blood flow. The pooled sensitivity is 86% (95% ClI, 79-92),
pooled specificity is 92% (95% Cl, 88-96), with a summary area under
the receiver operating characteristic curve of 0.95 (85% Cl, 0.92-0.98).
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:%E% . Global Diagnostic
Performance of PLR
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Subgroup compar 1son
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Subgroup compar | son

TABLE 4. Comparison of the Primary Measurement Techniques Measuring Flow Variables

No. of Fluid Area Under
Challenges in the Receiver
Combination Operating
No. of With Passive Characteristic
Technique Studies Leg Raise Sensitivity Specificity Curve
Esophageal Doppler 3 130 96 (84-99) 92 (77-97) 0.96
Transthoracic echocardiography 7 2792 79 (68-87) 91 (86-95) 0.88
Pulse contour analysis 10 493 84 (77-89) 92 (87-95) 0.92
Bioreactance 3 209 84 (67-93) 86 (68—94) 0.89

The 95% Cl is given in parentheses. When calibrated pulse contour analysis was used as reference, applied in 10 studies and consequently the most frequent
applied measurement technique, no significant differences were found compared with esophageal Doppler (p = 0.43), transthoracic echocardiography
(p = 0.69), and bioreactance (p = 0.37).
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Subgroup compar 1son

7o MALZE, BRIE (PP) £T5&,
- BE 58% (95% CI, 68-92%)
- $FEE 83% (99% CI, 68-92%)
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