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The respiratory-distress syndrome in 12

Fpisttey patients was manifested by acute onset of
tachypneea, hypox@mia, and loss of compliance after a
variety of stimuli; the syndrome did not respond to usual
and ordinary methods of respiratory therapy. The clinical
and pathological features closely resembled those seen in
infants with respiratory distress and to conditions in
congestive atelectasis and postperfusion lung. The
theoretical relationship of this syndrome to alveolar
surface active agent is postulated. Positive end-expiratory
pressure was most helpful in combating atelectasis and
hypoxemia. Corticosteroids appeared to have value in the
treatment of patients with fat-embolism and possibly viral
pneumonia,




TABLE [-—=ACUTE RESPIRATORY DISTRESS

|

| Onset of

acute res-| Fossible contributo
Age piratory
Cm(,r) Su Tliness distress
(hr. after |
' illness)
1|29 ' M  Maultiple trauma; X
i lung contusion ,
219 F | Multiple trauma; 1
‘ lung lacerationand |
contusion
3119 F | Muluiple trauma 2 + ’e
and fractures; fat-
embolism
4125 | M | Shotgun wound to | 96 +++| + | +++
abdomen 9000 ml.
5 111 | M | Blunt chest injury; 1 ++
lung contusion
6 | 43 | F | Acute pancreatitis 48 4+ +++]| +44
5000 ml.
7 123 F | ? viral pneumonia 48 "
8139 F | Drug ingestion; 24 ++
? viral pneumonia
9 19 | F | Guillain-Barre; 96 ++
? viral pneumonitis
10 | 18 | M | Multiple trauma; 1 .
crushed chest;
severe concussion
11 |48 | F | Drug ingestion; 48 ++ 4
?upmuon, ?v'lnﬁ 10328 ml.
R i
12| 34 | M | Gunshotwoundleft | 96
chest
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Qf = Kt [(va'Ppmv) - O(nmv'npmv)]




Fluid loading &
oncotic pressure

Qf = KTt [(va'PpmV) Y (nmv'ﬂ:pmv)]
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ORIGINAL ARTICLE

A Comparison of Albumin and Saline for Fluid
Resuscitation in the Intensive Care Unit

The SAFE Study Investigators*
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Figure 1. Kaplan-Meier Estimates of the Probability of Survival.
P-0.96 for the comparison between patients assigned to receive albumin and
those assigned to receive saline.




ORIGINAL ARTICLE

A Comparison of Albumin and Saline for Fluid
Resuscitation in the Intensive Care Unit

The SAFE Study Investigators*

Table 3. Primary and Secondary Outcomes.*

Relative Risk Absolute Difference
Outcome Albumin Group Saline Group (95% Cl) (95%Cl) PValue

Status at 28 days — no./total no. (%)

Dead 726/3473 (209)  729/3460 (211) 099 (0.91 to 1.09)

Alive in ICU 111/3473 3.2)  87/3460 (2.5)  1.27 (0.96 to 1.68)

Alive in hospitalt 793/3473 (22.8) 8483460 (24.5)  0.93 (0.86 to 1.01)
Length of stay in ICU — days 6.5+6.6 6.246.2 0.24 (-0.06 to 0.54)
Length of stay in hospital e daysde— 36 Tt 0.24 (07010 0.21)

“Duration of mechanical ventilation — 4.5+6.1 43157 0.19 (-0.08 to 0.47)
~—__days

Duration of renal-replacement therapy UABI2 28 39520 0.09 (-0.0t0 0.19) 0.41
— days

N Engl J Med 2004; 350: 22
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ORIGINAL ARTICLE

A Comparison of Albumin and Saline for Fluid
Resuscitation in the Intensive Care Unit

The SAFE Study Investigators*

Albumin Saline
Patients Group Group Relative Risk (95% Cl)
no. of deaths /total no.
Overall 726/3473 7293460 - 0.99 (0.91-1.09)
Trauma
Yes 81/596 59/5%0 —————— 1.36 (0.99-1.86)
No 641/2831 666/2830 L 3 0.56 (0.38-1.06)
Severe sepsis
Yes 185603 217/615 —at 087 (0.74-1.02)
No 518/2734 492/2720 ‘- 1.05 (0.94-1.17)
ARDS
Yes 24/61 28/66 S 0.93 (0.61-1.41)
No 697/3365 697/3354 LJ 1.00 (0.51-1.09)
0?5 lfO 2?0
Albumin Saline
Batter Better

0 ed 2004



CRYCO

* Prospective cohort study

- Consecutive adult patients admitted
in 115 ICUs (30 countries)

during a 4 week-period and needing

fluid resuscitation for shock in the
intensive care unit




736 patients with shock

"

611 receiving colloids 125 receiving crystalloids

% of patients

100 -
Type(s) of colloids administered
80 -
60 -
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Intensive Care Med (2010) 36:1724-1734
DOL 10.1007/500134-010-1905-6 ORIGINAL

i caerique Sewortgen Do hypooncotic fluids for shock increase the
Nicolas Deye risk of late-onset acute respiratory distress

Laurent Brochard

For the CRYCO Study Group Syndrome?
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All <72%  72-99% 100%  of hypooncotic fluids
(n=905) (n=246) (n=234) (n=425)

% Incidence of late-onset ARDS, 95% CI



Risk factors for late ARDS:
multivariate analysis

Adjusted OR, p

Volume of expander > 1.3 L/d - 9.03 (4.30-18.90), <0.0001

X ray score > 2 4.36 (2.42-7.84), <0.0001

Sepsis as indication of fluids 1.49 (0.84-2.65), 0.17
SAPS Il > 50 points 1.25 (0.70-2.25), 0.45
Use of colloids 1.19 (0.51-2.78), 0.68

Age > 63 years 0.51 (0.28-0.93), 0.03

OR 0 12 4 6 8 10 12

Favour ARDS




Quartiles of volumes

of plasma expanders, L

® Crystalloids
O Colloids

) Adjusted OR*
<2 i :
1
(2-4f o 1.46 (0.69-3.08)
'e) 2.20 (1.16-4.18)
° 1.40 (0.64-3.03)
[4-7] O 2.32 (0.96-5.58)
N 2.02 (0.95-4.27)
>7 Oeneem 11.09 (2.7345.10)
OR 0 1 2 4 6 8 10 12

Increase in risk of late-onset ARDS

Schortgen ICM 2010
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Mechanical Ventilation
INn the Chest

Left Heart
Healthy lungs

Right Heart
Chest wall

Abnormal Lungs
Capillaries
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by mechanical ventilation

Central blood volume

Pulmonary arteries: 80 ml

Pulmonary capillaries: 120 ml
Pulmonary veins: 300m|

(500 ml)

RV ejection = renewal
of central blood
volume

Changes induced LV



INSP. EXP.

Pressure changes induced
by Mechanical Ventilation

Marked increase in
alveolar pressure (A)
Modest increase in esophageal (E)

(pleural) pressure

ZONE Il : Ppy> P,



Chest wall elastance

“Soft”




SVC is a vessel
susceptible
to collapse

Pdist > Pcrit

Pdist = RA - Ppl




Distending pressure= RA - Ppl

SVC Collapse

ZONE Il : P, > Py,

ZONE Il : Ppy> Pyy




HYPOVOLEMIA

Expansion




Intra-alveolar pulmonary
capillaries are
susceptible to collapse

Pdist > Pcrit
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Collapse of capillaries

q .
\L" ’) Distending pressure (Pcwp - PAIv),

RA

\ I . ||| ~ Becomes negative and < Pcrit

ZONE Il 1 P, > P,



Lung recruitment maneuver depresses
central hemodynamics in patients following
cardiac surgery

Nielsen et al ICM 2005;31:1189-94




Résistances
artérielles
pulmonaires
(60%)

Résistances
veineuses
pulmonaires
(40%)

La Pcap est toujours supérieure a la PAPO



Estimation de |la pression capillaire pulmonaire

Pression, mmHg
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Acute cor pulmonale in acute respiratory distress syndrome
submitted to protective ventilation: Incidence, clinical
implications, and prognosis

Antoine Vieillard-Baren. MD; Jean-Marie Schmitl, MD; Roch Augarde, MD; J. L Fellahi, MD; Sebastien Prin, MD;
Bernard Page, MD: Alain Beauchet, MD; Francois Jardin, MD . 0.
age, M0 e » CCM 2001; 29: 1551

1985 : 61% ACP
2000 : 25% ACP
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Cardiac index (L/min/m?)

Hemodynamic impact of a positive end-expiratory pressure setting in
acute respiratory distress syndrome: Importance of the volume status*

Emilie Fougeres, MD; Jean-Louis Teboul, MD, PhD; Christian Richard, MD; David Osman, MD;
Denis Chemla, MD, PhD; Xavier Monnet, MD, PhD
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Remplissage vasculaire et SDRA

o Autres effets du remplissage

* ROle des index prédictifs de la réponse au
remplissage

o Effet sur la durée de ventilation



THE LANCET * Vol 357 » March 24, 2001 ARTICLES

Effects of hydroxyethylstarch and gelatin on renal function in severe
sepsis: a multicentre randomised study

Frederique Schortgen, Jean-Claude Lacherade, Fabrice Bruneel, Isabelle Cattaneo, Francois Hemery, Francois Lemaire,
Laurent Brochard

—  Gelatin, n=64

1 —  Hydroxyethylstarch (200/0.6), n=65
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Intensive Care Med
DOI 10.1007/s00134008-1225-2

ORIGINAL

Frederique Schortgen
Emmanuelle Girou

Nicolas Deye

Laurent Brochard

The risk associated with hyperoncotic colloids
in patients with shock

for the CRYCO Study Group

Crystalloids
only

N=127

Hypooncotic Artificial Hyperoncotic
colloids hyperoncotic Albumin
Gelatins colloids N=105
4% albumin Starches
N=189 Dextrans
N=401
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Colloids versus crystalloids for fluid resuscitation in critically
ill patients (Review)

THE COCHRANE
COLLABORATION®

Perel P, Roberts 1

This is a reprine of a Cochrane review, prepared and maintained by The Cochrane Collaboration and published in The Coachwiarie Library

e - _
2008, Issue 3 htep://www.thecochranelibrary.com

Authors’ conclusions
There is no evidence from RCTs thar resuscitation with colloids reduces the risk of death, compared to resuscitation with crystalloids,
in patients with trauma, burns or following surgery. As colloids are not associated with an improvement in survival, and as they are

tis hard 0 see how theircontinued use in these paients can be ustified outside the context of RCTs.




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Intensive Insulin Therapy and Pentastarch
Resuscitation in Severe Sepsis

P=0.003 P=0.001  P=0.09  RL (n=262)

% 45
m HES (n=275)

ARF RRT 90-D
mortality



A Renal-Replacement Therapy
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Renal effects of synthetic colloids and crystalloids in patients with
severe sepsis: A prospective sequential comparison

Ole Bayer, MD; Konrad Reinhart, MD; Yasser Sakr, MD, PhD; Bjoern Kabisch, PhD; Matthias Kohl, PhD;
Niels C. Riedemann, MD; Michael Bauer, MD; Utz Settmacher, MD; Khosro Hekmat, MD; Christiane S. Hartog, MD

Crit Care Med 2011 Vol. 39, No. 6

Phase | Phase Il Phase Il
6% HES 130/0.4 4% Gelatin Crystalloid

Year

No of sepsis

treated

No of AKI (%)
Adjusted OR 95%CI

2005 2006 2008/09
118 87 141
83 (70) 59 (68) 66 (47)

452 (2.27-8.99) 3.65 (1.81-7.35) Ref




International Symposium on Intensive Care

and Emergency Medicine

6S trial
Anders Perner ( Copenhagen , Denmark)

e 800 pts with septic shock

« HES acetate vs Ringer acetate
 Need for RRT 22% vs. 16%, P<0.05
* Mortality 51% vs. 43%, P< 0.05



Remplissage vasculaire et SDRA

* ROle des index prédictifs de la réponse au
remplissage

o Effet sur la durée de ventilation



SEDATED PATIENTS, VENTILATED BY POSITIVE
PRESSURE AND WITH REGULAR CARDIAC RYTHM

Dynamic Indices

SVV

PPV I SPV

PAS

Paw .




Influence of Respiratory Rate on Stroke Volume Variation in Mechanically Ventilated Patients.
De Backer, Daniel; Taccone, Fabio; Holsten, Roland; Ibrahimi, Fayssal; Vincent, Jean-Louis
Anesthesiology. 110(5):1092-1097, May 2009
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Influence of Respiratory Rate on Stroke Volume Variation in Mechanically Ventilated Patients.
De Backer, Daniel; Taccone, Fabio; Holsten, Roland; Ibrahimi, Fayssal; Vincent, Jean-Louis
Anesthesiology. 110(5):1092-1097, May 2009
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Passive leg-raising and end-expiratory occlusion tests perform
better than pulse pressure variation in patients with low
respiratory system compliance®

Xavier Monnet, MD, PhD; Alexandre Bleibtreu, MD: Alexis Ferré, MD; Martin Dres, MD: Rim Gharbi, MD;
Christian Richard, MD; Jean-Louis Teboul, MD, PhD

100
80
=
z 60 - C > 30 ml/lcmH20
V é 40 -=== gffects of PLR on cardiac index
effects of EEO on cardiac index
20 — GEDV
=
= =
.*5.)‘ 0 20 40 60 80 100
% 100-Specificity
w
100 4 —
Vv
80-
: —
T T T T T T T T :.E.GO' Py
0 20 40 60 80 100 § 40 - -=== affects of PLR on cardiac index
fE N effects of EEO on cardiac index C < 30 m|/CmH20
100-Specificity 20
— GEDV
"

0 20 40 60 80 100
100-Specificity

CCM 2012



Remplissage vasculaire et SDRA

o Effet sur la durée de ventilation



Probability of still being in ICU

Frecbability of requiring mech. vent,
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Doys on mechonica! ventilation

Days in ICU

Improved outcome based on
fluird management in critically il

patients requiring pulmonary
artery catheterization

Mitchell et al. ARRD 1992




FACTT Study
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Proportion of Patients
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Stratégie de remplissage dans le
SDRA

e Remplissage nécessaire et suffisant pour le choc

e Puis limiter le remplissage au strict nécessaire:
indexes de réponse, lever de jambe passif

e Comprendre les interactions avec la ventilation
e Pas d’indication aux colloides

e Bilan négatif plus rapidement (effet sédation)= durée
de ventilation raccourcie






