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Why “Fluid”?
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CWVP Central Venous Pressura
MAF Mean Arterial Fressure
~ Scvle2 Central Venous Oz Saturation

~ Sedation, paralysis (if intubated), or both
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Crystalloid
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Colloid

<65mm Hg >90mm Hg Vasoactive Agents

Transfusion of red cells
=70% until hematocrit 30% =07

Inotrope Agents < 70%




EGDT improves survival after sepsis
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Directed Goal

CVP 8-12mmHg
MAP 265mmHg '
Urine 20.5ml/kg/h

Scv02270%
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Treatment

Hypothermia ?
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Goals during the first 6 hrs of resuscitation:

*a) Central venous pressure 8-12 mm Hg

b) Mean arterial pressure (MAP) > 65 mm Hg
*¢) Urine output = 0.5 mL/kg/hr
*d) Central venous (superior vena cava)

or ScvO270% or 65%, respectively (grade 1
C).

2. In patients with elevated lactate levels targe

ting resuscitation to normalize =
C).
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( lactate acidosis  hypothermia )

Early Goal Directed Therapy

Goal

Monitor CVP  MAP urinevo
ume

ScvO2  ( Lactate  clearance)



Crystalloid or Colloid?

1. We recommend crystalloids be used as the i
nitial fluid of  choice in the resuscitation of s
evere sepsis and septic shock  (grade 1B).

3. We suggest the use of albumin in the fluid r
esuscitation of  severe sepsis and septic sho
ck when patients require substantial amounts
of crystalloids (grade 2C).




Is HES harmful?

- 2. We recommend against the use of hydroxye

thyl starches  (
severe sepsis anc

HES) for fluid resuscitation of
septic shock (grade 1B).

* (This recommenc

ation is based on the resu

Its of the VISEP [128], CRYSTMAS [122], 6S [12

3], and CHEST

[124] trials. The results of th

e recently completed CRYSTAL trial were not c

onsidered.)
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Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Effects of Fluid Resuscitation With Colloids vs Crystalloids
on Mortality in Critically Il Patients Presenting —

With Hypovolemic Shock
The CRISTAL Randomized Trial

Djillali Annane, MD, PhD:; Shidasp Siami, MD; Samir Jaber, MD, PhD; Claude Martin, MD, PhD; Souheil Elatrous, MD; Adrien Descorps Declére, MD;
Jean Charles Preiser, MD; Hervé Qutin, MD; Gilles Troché, MD; Claire Charpentier, MD; Jean Louis Trouillet, MD; Antoine Kimmoun, MD;

Xavier Forceville, MD, PhD; Michael Darmon, MD; Olivier Lesur, MD, PhD; Jean Régnier, MD; Fékri Abroug, MD; Philippe Berger, MD;

Christophe Clech, MD; Joél Cousson, MD; Laure Thibault, MD; Sylvie Chevret, MD, PhD; for the CRISTAL Investigators

E Editorial

IMPORTANCE Evidence supporting the choice of intravenous colloid vs crystalloid solutions Supplemental content at

for management of hypovolemic shock remains unclear. jama.com

OBJECTIVE To test whether use of colloids compared with crystalloids for fluid resuscitation
alters mortality in patients admitted to the intensive care unit (ICU) with hypovolemic shock.

DESIGN, SETTING, AND PARTICIPANTS A multicenter, randomized clinical trial stratified by case
mix (sepsis, trauma, or hypovolemic shock without sepsis or trauma). Therapy in the Colloids
Versus Crystalloids for the Resuscitation of the Critically lll (CRISTAL) trial was open label but
outcome assessment was blinded to treatment assignment. Recruitment began in February
2003 and ended in August 2012 of 2857 sequential ICU patients treated at 57 ICUs in France,
Belgium, North Africa, and Canada; follow-up ended in November 2012.

JAMA. October 09, 2013. d0i:10.1001/jama.2013.280502
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Figure 1. Patient Enrollment in the Colloids Versus Crystalloids for the Resuscitation of the Critically Ii — s
(CRISTAL) Trial v
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6498 Critically ll patients assessed
for eligibility

lloids group
‘P gelatins, dextrans,
‘B hydroxyethyl starches,
‘T 4%o0r 20% of albumin —

/

3641 Excluded
2305 Received fluid therapy in the intensive care unit
602 Had anesthesia-related hypotension
265 Had advanced chronic liver disease
188 Had chronic renal failure
93 Had an acute anaphylactic reaction
19 Had inherited coagulation disorders
—> 18 Had do-not-resuscitate order
15 Pregnant

Patients
Sepsis 54%
Trauma 6%

(2857 Randomized )

1414 Randomized to receive colloids
1414 Received intervention as

1443 Randomized to receive crystalloids
1443 Received intervention as

randomized randomized
! v
0 Lost to follow-up or discontinued 0 Lost to follow-up or discontinued
intervention intervention
' ;

1414 Included in primary analysis

1443 Included in primary analysis
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Supplement). There was significant heterogeneity in mortal-

Figure 2. Cumulative Incidence of Death Within First 28 Days After N N .
ity rates across centers (P < .001; eFigure 3A in Supplement),

Randomization

Among ICU patients with

but no evidence of any interaction with treatment effect (eFig-  [7 5,7 2za

ure 3B in Supplement). In addition, estimated treatment ef- | » s74az8%

Crystalloids

fects were not markedly modified when considering fluid sub-
Colloids sets (Table 3and Table 4).

There were 156 patients (11.0%; 9.5%-12.8%) in the col-
loids group who required renal replacement therapy vs 181 pa-
tients (12.5%; 10.9%-14.4%) in the crystalloids group (RR, 0.93
[95%Cl, 0.83-1.03]; P = .19). In these patients, the number of days
alive and not receiving renal replacement therapy was not sig-

Cumulative Incidence of Death

ot ; " o A A o nificantly different between the 2 groups within the first 7 days
3 ) L. . .
Time Since Randomizaio, d Fmean [SD], 48 [2.9]daysin the colloids group vs4.6[2.9]days
No. atrisk inthe crystalloids group; P = .99) or within 28 days (mean [SD],
Colloids 1414 1 167 14 1099 1076 i § D am
Coysaloids 1463 W i o 1 13.9[11.3] day§ vs13.1 [1.1'4] days, respectively; P = .90). There
was also no difference in SOFA scores between the 2 groups
Table 2. Study Outcomes by Treatment Group
No. (%) of Patients
Colloids Crystalloids
(n=1414) (n=1443) RR (95%C1) PValue
Death 4
asscmim -

hypovolemia, the use of
colloids vs crystalloids

did not result in a significant
difference in 28-day
mortality.
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traurna, or other causes of hypovolemic shock). The number of days alive and

HOSPItal stay WIthin the Tirst 28 d II.9(IL.1) IL.6(IL.4) U3 (-U.5 to0 I.1J = B Sy
> POFZm=mL
Abbreviations: ICU, intensive care unit; RR, relative risk; SOFA, Sequential Organ not receiving mechanical ventilation, vasopressor therapy, and renal ~
q £ = P! PY. FoF e
Failure Assessment. replacement therapy and days alive without organ system failure were O
= For mortality end points. the analysis was performed using the compared between randomized groups using the nonparametric Wilcoxon = pTE e
Mantel Haenszel test stratified based on admission diagnosis (ie, sepsis, rank sum test. v.

Figure 3. Assessment of Treatment x Diagnosis Interaction and Death Within First 28 Days

Colloids Group Crystalloids Group
(n=1414) (n=1443)

Reason for ICU No.of  No.of No.of  No.of HR Favors : Favors

Admission Patients  Deaths Patients  Deaths (95% Cl) Colloids | Crystalloids

Other causes of 555 131 572 152 0.87 (0.69-1.10) —,—

hypovolemic shock

Sepsis 774 215 779 226 0.95 (0.78-1.10) —-

Trauma 85 13 92 12 1.19 (0.54-2.60)

All patients 1414 359 1443 390 0.93 (0.80-1.10) <=

0.5 1.0 3.0
HR (95% CI)

E6 JAMA Published online October 9, 2013

aded From: http:/jama_jamanetwork.com/ by a JMLA Tokai University User on 10/31/2013

> DOFALERE
D S

HR indicates hazard ratio; ICU,
intensive care unit. P = 70 for
interaction of homogeneity of HR
across the 3 strata, which was
calculated using the Gail and Simon
statistic test

m

jama.com
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HES vs. Saline i
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Table 4. Mortality Outcomes in Patients With Sepsis R lales
Colloids Group, No. Crystalloids Group, No. —
T7AIEE
Patients Deaths Patients Deaths HR (95%{Cl)
28-d Mortality L VERE
» I7AINERE
Entire population 774 215 7179 226 0.95 (0.78-1.14)
HES vs isotonic saline 375 105 557 157 0.97 (0.76-1.25)
Gelatins vs isotonic saline 152 40 557 157 0.90 (0.63-1.27)
HES vs Ringer solution 375 105 37 12 0.84 (0.46-1.53)
Gelatins vs Ringer solution 152 40 37 12 0.77 (0.40-1.47)
Albumin vs isotonic saline 59 19 557 157 1.16 (0.72-1.87)
90-d Mortality
Entire population 774 252 779 286 0.87 (0.73-1.03)
HES vs isotonic saline 375 120 557 197 0.89 (0.71-1.11)
Gelatins vs isotonic saline 152 47 557 197 0.84 (0.61-1.16)
HES vs Ringer solution 375 120 37 16 0.71 (0.42-1.20)
Gelatins vs Ringer solution 152 47 37 16 0.67 (0.38-1.18)
o o Abbreviations: HES, hydroxyethyl
Albumin vs isotonic saline 59 22 557 197 1.07 (0.69-1.67) starches: HR. hazard ratio
over 28 days (eFigure 4 in Supplement) orin the number of days ~ E— ———
alive without organ failure within 7 days (mean [SD], 6.2 [1.8]  Discussion
days in the colloids group vs 6.1 [1.8] days in the crystalloids -
2159 x 279.4 mm ‘ m »

Although 90-day mortality was lower among patients receiving
colloids, this finding should be considered exploratory and requires
further study before reaching conclusions about efficacy.
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MAP =60 mm Hg without vasopressors

Measured intravascular pressure (mm Hg) MAP (except dopamine <5 g kg/min)

<60 mm Hg

or a need for Average urinary output =0.5 ml/kg/hr

CvP PAQPC Average urinary output <0.5 ml/kg/hr

Conservative
strategy

Liberal
strategy

Conservative
strategy

Liberal
strategy

any vasopressor
(except dopamine
<5 pg/kg/min);
consider cor-
rectable causes
of shock first

Ineffective
Circulation
Cardiac index

<2.5 liters/min/m?
or cold, mottled

skin with capillary-

refilling time >2 sec

Effective
Circulation
Cardiac index
=2.5 liters/min/m?
or absence of
criteria for ineffec-
tive circulation

Ineffective
Circulation
Cardiac index
<2.5 liters/min/m?
or cold, mottled
skin with capillary-
refilling time >2 sec

Effective
Circulation
Cardiac index
=2.5 liters/min/m?
or absence of
criteria for ineffec-
tive circulation

1 Vasopressorf
Fluid bolusf

IKVO IV
Dobutamine*
FurosemideB1.24

7KVO IV

Furosemide®1 24

11 KVO IV
Dobutamine?
Furosemide®:134

15 KVO IV

Furosemide®B.1.34

4 KVO IV
Dobutamine®

g KVO IV
FurosemideBl24

12 KVO IV
Dobutamine®

16 KVO IV
FurosemideB134

2 Fluid bolusf
Vasopressorf

5 Fluid bolus®

9 Fluid bolus®

13 Fluid bolus®

17 Liberal
KVO IV

18 Conservative
FurosemideB1.34

6 Fluid bolus®

10 Fluid bolus®

14 Fluid bolus®©

19 Liberal
fluid bolus

20 Conservative
KvO IV

Figure 1. Overview of the Protocol for Conservative and Liberal Fluid Management in the Group Assigned to a Pulmonary-Artery Catheter
(PAC) and the Group Assigned to a Central Venous Catheter (CVC).
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Fluid therapy for ARDS

(oo |
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[ Fluid chaIIenge\and EGDT ]

Fluid restriction }

Keep MAP>70 by vasopressor etc
Keep Urine output>0.5ml/kg by furosemide etc

v
[ Reduce the volume to J
normal body weight
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Reduction of Immunocompetent T Cells Followed
by Prolonged Lyvmphopenia in Severe Sepsis in the
Elderly

Shigeaki Inoue, M), PhID'?; Kyoko Suzuki-Utsunomiya, PhID'; Yoshinori Okada, Phi?;
Yumi lida,BS*; Talkayuli 1 a, MID*; Naoya Miura, M1 Tomoatsua Isuji, M1 lakeshi Yamagiwa, M1
Seiji Morita, M1 Tomoki Chiba, Phi>*; lakehito Sato, Phl>*; Sadalki Inokuchi, Phl>

Objective: To investigate the immunological changes caused by blocd mononuclear cells were purified for flow cytometric analysis.
severe sepsis in elderly patients T cell levels were significantly reduced in bofh adult and elderly
ne-year, P ive obsery study. septic patients, compared with those in healthy donors (5696 and
e : Emergency department and intensive care unit of a single S7% reduction, respectively). Interestingly, the immunocompotent
university hospital. CD28+ subset of CD4+ T cells decreased. whereas the Immuno-
Patients: Soventy-three pabents with sewvere seps:s and 72 healthy donors. suppressive FD-1+ | cells and the percentage of regulatory 1 cells
v Main In elderly septic patients (aged 66 yr {SD4+ T cells that are both Foxp3 1 and GD25 1) increased in elderly
and Gwerd, S-month Survival was significantly reduced compared will pationls, espocially nonsurvivors, prosumably reflecting  the  iitial
that for adult pa(lents (1854 yr) (BO% vs BO%H, o< 001} Ve taund signs ot immuncsuppression
that hyrmp! was B ged for at least 21 days in elderly non Red of irmm T cells By
Survivors ur sepsis. while the number of ymphocyles recovered in bt A A ety TS il

Payour —

d. 2013
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Reduction of immunocompetent T cells in elderly sepsis
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