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Degree and duration of hypotension 
affect outcome

Current concepts of shock managementCurrent concepts of shock management
have major flaws

The potential value of vasopressin
in shock managementg
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Morales D. Circulation 1999;100:226-9
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Decompensated shock:
NO, ANP, H and Lactate , KATP and KCa

2 channels open
H l i ti C i fl bl k dHyperpolarisation Ca influx blocked
Vasoconstrictive hormones ineffective
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o MAP ≈ 40mmHg  ≈ 40min

Landry DW, N Engl J Med 2001;345:588
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Vasopressin response in multiple trauma patients:
Significant increase 50x (n=87 major trauma patients)
I t l t f th d iIntegral part of the neuroendocrine response

Westermann I. Shock 2007;54:644
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• No evidence for fluids in uncontrolled bleeding 
• Uncertainty what should be given• Uncertainty what should be given
• Risk of increased bleeding

Cochrane Database Syst Rev. 2003;CD002245



Based on 4 RCTs

Dretzke J Health Technology Assessment 2004;Vol.8:No23



Combat Casualty CareCombat Casualty Care

Assess for shock
t l t t / lmental state / pulse

500 cc Hextent – repeat once

ne
s

Butler FK Mil Med 2007;127
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Civilian Guidelines

T t t li BP 80 100 H

G
u

Target systolic BP 80-100mmHg
Crystalloids initially
Colloids may be added

Spahn D. Crit Care 2007;11



Wh d f il?Why do we fail?

Why do people die of shock
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n − ability of compensation
− onset of decompensation
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What can be done?

Mainstems of shock therapyMainstems of shock therapy
− repair the problem in time
− interfere with endocrine response
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Arginine VasopressinArginine Vasopressin
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• V1a Receptor
– Phosphatidylinositol hydrolysis
– intracellular Ca2+ mobilization
– vasoconstrictive effectsvasoconstrictive effects

• V2 Receptor og
y

– epithelial cells of collecting tubes
– cyclic AMP production

absorption of free waterys
io

lo

– absorption of free water

Ph
y

Early phase of shock – little or no effect – high plasma level
AVP depletion – hypersensitive pressure response
AVP t ti t ti l d i h kAVP potentiates conventional vaspressor drugs in shock



• V1 Receptor density & sensivity
– Skin
– Muscles
– Coronary arteries

og
y

Coronary arteries
– Mesenteric arteries
– Iiliacal vessles

ys
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lo – Kidney
– Cerebral vessles

Ph
y

Distribution pattern – more blood above the diaphragma
In hypovolemic shock – net benefit – venous harvesting
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Robin JK. J Trauma 2003;54:149-54
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AVP in decompensted shock:
Block KATP and KCa

2 channels
I hibit NO d ANP ff tInhibits NO and ANP effects
Opens voltage gated Ca channels



Miami FL: Chest & Brain Trauma
J Trauma 2005 Anesthes 2004 CCM 2006

a
J Trauma 2005, Anesthes. 2004, CCM 2006

South Corea: Exsanguination
J Vet Med Sci 2006 2007
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Innsbruck, Austria: Liver Trauma
Anesthes.2003/7, CCM 2003, An Analg 2004
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Kiel, Germany: Liver & Brain Trauma
Resuscitation 2007/9
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An exact sience is dominated by the idea of approximation.

B t d R llBertrand Russell



Morales D. Circulation 1999;100:226-9



60 ± 5 min 60 min

a Bystander-Phase EMS-Phase Hospital-Phase

Uncontrolled hemorrhage Liver tamponade

60 ± 5 min 60 min
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ta Bystander-Phase EMS-Phase Hospital-Phase

35 ± 3 min 30 min 60 min
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ry No intervention Vasopressor therapy
No fluids

Fluid resuscitation
No vasopressors

35 ± 3 min
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How to simulate uncontrolled hemorrhage?
Penetrating liver trauma with live threatening hypotension

Voelckel et al Crit Care Med 2003;31:1160-5
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FluidsBleeding
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Survival & outcome:
AVP vs. placebo vs. fluids in uncontrolled hemorrhagic shock
F ll ft i f t i h i

Stadlbauer et al. Anesthesiology 2003;98:699-704

Full recovery after surgery - no signs of gut ischemia



India: Major abdominal surgery
Sharma RM Anesth Analg 2005;101:833 4Sharma RM, Anesth Analg 2005;101:833-4

Germany: Multiple Trauma
Schummer W Anaesthesist 2005;54:707-708
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Schummer W, Anaesthesist 2005;54:707 708

Japan: Liver Surgery
Tsuneyoshi I, J Anesth 2005;19:170-173
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Austria: Blunt Trauma / Trauma CPR
Krismer A, Anaesthesist 2005;54:220-4

C
lin Haas T, J Trauma 2004;57:177-9

.

It is common sense to take a method an try it. 
If it fails, admit it frankly and try another.
M b ll t thi !May above all, try something!

Franklin D Roosevelt
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Epinephrine 
Σ 10 mg

Vasopressin 
Σ 100 U

Vasopressin 0.33 IU/min
Epinephrine 0.03 mg/min
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Fig. 2:  Time Course of resuscitation in the patient who was run over by a truck

Note that timeline is not subject to scale
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Krismer A. Anaesthesist 2005;54:220-4
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Haas T. J Trauma 2004;54:177-9



≥ 10 ≤ 30 min standard shock therapy
provided by EMS

Systolic BP
< 90 mmHG

Systolic BP
> 90 mmHG
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Vasopressin vs. placebo
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Vasopressin vs. placebo

S flu

Monitor
blood pressure

Proceed standard
shock therapy

www.vitris.at



AVP is most promising in 
hemorrhagic shock managementhemorrhagic shock management

Dosage is still experimental

io
n Consider: 

10 U (0.1-0.2 U/kg) bolus dose i.v.
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Higher doses are possible

Fl id fi t?!

C
on Fluids first?!

All who drink of this remedy will recover, 
except those whom it does not help who will die.
Th f it i b i th t it f il l i i bl diTherefore it is obvious that it fails only in incurable diseases.

Galen




