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Consensus Statement of the ESICM Task Force on

Colloid Volume Therapy in Critically Ill Patients

Reinhart K, Perner A, Sprung CL, Jaeschke R, Schortgen F, Groeneveld J, Beale R and Hartog C

Intensive Care Med 2012, 38:368-83



Consensus Statement of the ESICM Task Force on

Colloid Volume Therapy in Critically Ill Patients

Reinhart K, Perner A, Sprung CL, Jaeschke R, Schortgen F, Groeneveld J, Beale R and Hartog C

(…) we suggest not to use 6% HES 130 (…)

Intensive Care Med 2012, 38:368-83
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Chairmen: M Mythen and J Myburgh

S Finfer, G Martin, C Ince, M Jacob, J Bagshaw, J 
Kellum, R Bellomo, S Finney, J Wernerman,
L McIntyre, C Martin, J Morgan, JL Vincent,

A Shaw, L Gattinoni, L Kaplan, A Perner,
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„physiology is the only polar star we have…“
Luciano Gattinoni

„I do not care about physiology, I care about
outcome-based evidence!“
Konrad Reinhart

Round Table Conference „Types of i.v.-Fluids“
ISICEM, 2012, Brussels
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Three Principles of
Evidence-Based Medicine

3. Evidence for Harm due to
Drug Misuse Might be Related
1) to the Drug or
2) to the Misuse



Infusion Therapy and
Outcome-based Evidence

The History



Rivers E et al. N Engl J Med 2001; 345 (19): 1368-77



beyond that, evidence concerning 
volume replacement therapy is 

unreliable and incomplete

Jacob M et al. Anesthesiology 2011, 114:483-4

Bunggaard-Nielssen et al. Acta Anaesthesiol Scand 2009, 53:843-51
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until today, it is impossible to
formulate outcome-based

recommendations on
volume replacement therapy

Jacob M et al. Anesthesiology 2011, 114:483-4

Bunggaard-Nielssen et al. Acta Anaesthesiol Scand 2009, 53:843-51
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Facts
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in 2015 it is possible and reasonable
to formulate rational

recommendations on volume
replacement therapy

Jacob M et al. Anesthesiology 2011, 114:483-4

Bunggaard-Nielssen et al. Acta Anaesthesiol Scand 2009, 53:843-51



Van Aken et al. Anaesth Intensivmed 2010, 51:211-18

Jacob M et al. Anesthesiology 2011, 114:483-4
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Van Aken et al. Anaesth Intensivmed 2010, 51:211-18

Jacob M et al. Anesthesiology 2011, 114:483-4

Based on
Facts and
Physiology

Supported by
Outcome-based

Evidence

Volume Replacement Therapy
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Chappell D and Jacob M et al. (2009) Circ Res 83:388-96

Jacob M et al. (2007) J Appl Physiol 102: 1235-42
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Jacob M et al. (2007) Cardiovasc Res 73: 575-586
Adamson RH  et al. (2004) J Physiol 557:889-907
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Ringer`s Lactate

Volume Replacement Therapy

Directly Measured Volume Effects

Jacob M et al. Crit Care 2012, 16: R86



Ringer`s Lactate
ANH, n = 10, healthy preoperative patients
Blood Loss: 1097 ± 285 mL
Crystalloid Infusion: 3430 ± 806 mL
Blood Volume: 3959 ± 387  3501 ± 499 mL

Volume Effect: 17 ± 10%
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5% Human Albumin
Blutverlust: ---
Kolloidinfusion: 1379 ± 128 mL
Blutvolumen: 4189 ± 769  4713 ± 868 mL

Volumeneffekt: 38 ± 21%

Rehm M et al., Anesthesiology 2001, 95:849-56
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Isooncotic Colloids – Hypervolemia
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colloideal volume-effects are context-sensitive

Jacob M et al., Lancet 2007, 369: 1984-6

Volume Replacement Therapy

Directly Measured Volume Effects



Chappell D and Jacob M et al. (2009) Circ Res 83:388-96



PVcirc 2267ml

PVcirc 3320ml

ESL 717ml

ESL 260ml

0

500

1000

1500

2000

2500

3000

3500

4000

ml
volume loading

before                    after

Rehm M et al., Anesthesiology 2001, 95:849-56

Volume Replacement Therapy

Directly Measured Volume Effects


Diagramm1

		2267		717

		3320		260



ml

PVcirc 2267ml

PVcirc 3320ml

ESL 717ml

ESL 260ml



Tabelle1

		

																						2		3

																						2282		3132

																						732		389

																						3014

																						2282

																						51		35

																						49		65





Tabelle1

		



&A

Seite &P

mval/l

Ringer group: 0 --> 120 min pH 7.40 --> 7.40

akt Bicmeas

SID

ATOT

Biccalc



Tabelle2

		



vor VL                                   nach VL

PVICG 3014ml

PVICG 3521ml

Zunahme PVICG: 507ml

Zunahme PVzirk.: 850ml

PVzirk. 2282ml

PVzirk. 3132ml

ESL 732ml

ESL 389ml



Tabelle3

		



ml

Gruppe I  (Albumin 5%)

vor VL                                    nach VL

PVICG 2984ml

PVICG 3581ml

Zunahme PVICG: 597ml

Zunahme PVzirk.: 1053ml

ml

Gruppe II  (Hydroxyäthylstärke 6%)

PVzirk. 2267ml

PVzirk. 3320ml

ESL 717ml

ESL 260ml

2267

717

3320

260

&A

Seite &P



Tabelle4

		



&A

Seite &P



Tabelle5

		



&A

Seite &P



Tabelle6

		



&A

Seite &P



Tabelle7

		



&A

Seite &P



Tabelle8

		



&A

Seite &P



Tabelle9

		



&A

Seite &P



Tabelle10

		



&A

Seite &P



Tabelle11

		



&A

Seite &P



Tabelle12

		



&A

Seite &P



Tabelle13

		



&A

Seite &P



Tabelle14

		



&A

Seite &P



Tabelle15

		



&A

Seite &P



Tabelle16

		



&A

Seite &P



		



&A

Seite &P





shift towards the interstitial space

Chappell D & Jacob M et al. (2008)
Anesthesiology 109: 723-40

Volume Replacement Therapy

Directly Measured Volume Effects



shift towards the interstitial space

Type I        Type II

Chappell D & Jacob M et al. (2008)
Anesthesiology 109: 723-40

Volume Replacement Therapy

Directly Measured Volume Effects



shift towards the interstitial space

Type I

Chappell D & Jacob M et al. (2008)
Anesthesiology 109: 723-40

Volume Replacement Therapy

Directly Measured Volume Effects



shift towards the interstitial space

Type I

 predictible

Chappell D & Jacob M et al. (2008)
Anesthesiology 109: 723-40
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Type II
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shift towards the interstitial space

Type II

 inconstant

Chappell D & Jacob M et al. (2008)
Anesthesiology 109: 723-40
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shift towards the interstitial space

Type I        Type II

 at least in part avoidable

Chappell D & Jacob M et al. (2008)
Anesthesiology 109: 723-40
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The Volume Effect of an Isotonic
Crystalloid is Much Smaller than that
of an Isooncotic Colloid

Volume Replacement Therapy

Facts



Avoiding Intravascular Hypervolemia
Protects the Vascular Barrier

Volume Replacement Therapy
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A Differentiating Indication of
Crystalloids and Colloids helps to
maintain Tissue Fluid Balance

Volume Replacement Therapy
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Recent Studies on Colloids

in the Critical Patient 

The 6S-Study

800 patients with severe sepsis
Ringer`s acetate vs. 6% HES 130
increase in mortality with HES

N Engl J Med 2012, 367:124-34



The 6S-Study

BUT:
Patients in both groups again

hemodynamically stable when
included Chappell D and Jacob M

Letter to the editor
N Engl J Med 2012

N Engl J Med 2012, 367:124-34
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BUT:
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The CHEST-Study

7000 ICU-patients (2000 sepsis)
saline vs. 6% HES 130
no clinically relevant differences

N Engl J Med 2012, 367:1901-11
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Lesson Learned:

do not use political decisions in 
scientific discussions,
even if it is done in Europe!!
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Scientific conclusion for the bleeding
surgical patient from ICU literature:

NONE!

 Do not extrapolate!

Volume Replacement Therapy

Outcome
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Studies evaluating peri-operative individualised GDT with HES

Device + HES + Algorithm

Improved Outcome
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Study characteristics
–120 patients
–Major abdominal surgery
–Estimated blood loss >1000 ml
–Control vs. GDT (Vigileo System)
–Intraoperative Treatment:

• crystalloideal maintenance (both groups):
8 ml/kg/h crystalloids

• colloids (HES 130):
–“at the descretion of the anesthesiologist” (Control)
–3 ml/kg colloid solution if SVV > 10% (Vigileo)

Benes et al, Crit Care 2010; 14; R118
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Difference between groups
in morbidity and complications

Benes et al, Crit Care 2010; 14; R118



Khuri et al, Ann Surg 2005; 242: 326-
343



Results: 
 The most important determinant of 

decreased postoperative survival was the 

⇒ occurrence of complications
within 30 days after surgery



Khuri et al, Ann Surg 2005; 242: 326-343



My very Personal Combined Conclusion:
 It can be assumed that 
⇒a reduction in complication rate 

by the use of HES for goal directed volume 
resuscitation may result in 

⇒a reduced mortality rate after major
surgery



- Physiology✔
- Facts✔
- Outcome-based Evidence✔
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Colloids require a proper indication
The indication is: Hypovolemia
Not over days in high dosage
Only isooncotic preparations
Until today no sepsis-study
challenging the use of HES reflects
the very initial stabilisation in shock

Volume Replacement Therapy

Outcome



The indication-based preclinical and
perioperative use of colloids can
currently not seriously be questioned

Volume Replacement Therapy

Outcome
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Perioperative Infusion Therapy

Fluid                            Volume
Substitution                 Replacement

extracellular                  intravascular
Crystalloid                  Colloid / Protein

20%     Volumeneffekt    90%

Conclusion

Preem
ptive

Volum
e

Loading
Type II Shifting
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Perioperative Infusion Therapy

Steady State of the Compartments

An Important Perioperative Target?

 Yes, presuming Rapid Stabilisation 
and Edema Prevention are
considered Important Targets

Conclusion
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In Which Patients can we expect a

Benefit from Using Colloids

Instead of Crystalloids?

In Those with an Indication for Volume 
Replacement Therapy

Conclusion



Where can we do Harm When Using

Colloids Instead of Crystalloids?
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Where can we do Harm When Using

Colloids Instead of Crystalloids?

In Those Without!

Conclusion



Conclusion

„trust in those looking for the truth,
but be careful with those who found it“

André Paul Guillaume Gidé

(1869 – 1951)

Nobel Prize Winner



Matthias Jacob
Departments of Anaesthesiology
St.-Elisabeth-Hospital Straubing

University Hospital Munich
matthias.jacob@klinikum-straubing.de
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