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600.000 inhabitants

Two hospitals

North Denmark Regional Hospital 

Aalborg University Hospital

NORTH DENMARK REGION



NORTH DENMARK REGIONAL HOSPITAL – 5 locations



NEW DEFINITION 1991 > 2001 > 2016!

Sepsis:

“Life-threatening organ dysfunction due to 
dysregulated host respons to infection”.

Septic shock:

“A subset of sepsis in which underlying 
circulatory, cellular and metabolic abnormalities 
are associated with a greater risk of mortality 
than sepsis alone”.



Sepsis

Shock





HYDRATION OF THE SEPTIC 
PATIENT

WHAT DO WE NOT KNOW ?

1. How much Volume

2. When Timing

3. Types Types



HOW MUCH AND WHEN ?





WHAT DO WE KNOW ABOUT
TYPES? 

•Synthetic Colloids are harmful

•Human albumen is fairly safe, with limited effekt

•We do not want to give unnessesarry bloodproducts

•Saline 

•”Physiologic” solution 



CONCLUSION

Difficult issue

Type and dose

Time is important

Physiological prisciples

Define at treatment goal

Treatment protocol



TREATMENT PROTOCOL







Fluid Therapy

• We recommend an initial fluid challenge in 
patients with sepsis-induced tissue 
hypoperfusion with suspicion of 
hypovolemia to achieve a minimum of 30 
mL/kg of crystalloids (a portion of this may 
be albumin equivalent). More rapid 
administration and greater amounts of fluid 
may be needed in some patients. (Grade 1C)



Fluid Therapy

• We recommend that a fluid challenge 
technique be applied wherein fluid 
administration is continued as long as there 
is hemodynamic improvement either based 
on dynamic (eg, change in pulse pressure, 
stroke volume variation) or static (eg,  arterial 
pressure, heart rate) variables (Ungraded).



PHYSIOLOGICAL PRINCIPLES
FRANK-STARLING RELATIONSHIP

Preload

Stroke volume normal

Hypo volemia

Hyper volemia



PHYSIOLOGICAL PRINCIPLES

• PRE-LOAD 

• ”CARDIOVASCULA

FUNCTION”

• ”AFTERLOAD” = 

VASKULÆR TONUS 



THE ENDOTHELIAL GLYCOCALYX



THE HEART IS A DOUBBLE ……valve pump



FRANK-STARLING RELATIONSHIP

Preload

Stroke volume normal

Hypo volemia

Hyper volemia



PRELOAD

EF = SV / LVEDV =Preload



SYSTOLIC VERSUS DIASTOLIC DYSFUNCTION



Systolisk dysfunktion



DIASTOLISK DYSFUNKTION



SYSTOLIC VERSUS DIASTOLIC DYSFUNCTION



FRANK-STARLING RELATIONSHIP

Preload

Stroke volume normal

Hypo volemia

Hyper volemia





MEASURING ’PRELOAD’

• PULS?

• CVP?

• Wedge Pressure (PCWP)?

• EKKO? / FATE

• Intra Thoracic Blood Volume (ITBV) ? (PiCCO)

• Thoracic impedance ?

• R. Ventricular End Diastolic Volume (RVEDV)?



ESTIMATING  PRELOAD

Funktional hemodynamic parameters

• FLUID CHALLENGES  / VOLUMENE BOLUS

• PASSIVE LEG RAISING  PLA
• FATE bedside ??

• STROKE VOLUMEN VARIATION 

SYSTOLISK PRESSURE VARIATION  



SYSTOLIC PRESSURE VARIATION



FRANK-STARLING RELATIONSHIP

Preload

Stroke volume normal

Hypo volemia

Hyper volemia



PULMONARY- CIRKULATORY RELATIONSHIP

Stroke volume normal

hypovolæmi

Stroke volume 

variation =SVV

Variation in

Systolisk

pressure

og puls

pressure

Preload



PRELOAD / STROKE VOLUMEN  RELATIONSSHIP



FOCUS ON THE HEART

• ”Heartpump -FUNCTION”

• Heart rate and Rhytm

• Contractility

• Venstre and right heart relationship 

• Restriktiv fyldning

• Heart valve disease



FRANK-STARLING RELATIONSHIP

EF = SV / LVEDV





”AFTERLOAD”:





CARDIOVASCULAR 
MONITORING



NICE ADVERTICING



POPPLER



EV1000 CLINICAL PLATFORM









EKKO



TARGET OXYGEN DELIVERY

• Haemoglobin

• Arteriel oxygen saturation

• Cardiac output



P-A CATHETERS







SWAN GANZ

Balloon Inflation
•Appropriate inflation volume is 1.25-1.5 cc







t [s]

P [mm Hg]

Pulse contour CO



EKKO



Fluid Therapy

• We recommend an initial fluid challenge in 
patients with sepsis-induced tissue 
hypoperfusion with suspicion of 
hypovolemia to achieve a minimum of 30 
mL/kg of crystalloids (a portion of this may 
be albumin equivalent). More rapid 
administration and greater amounts of fluid 
may be needed in some patients. (Grade 1C)



Fluid Therapy

• We recommend that a fluid challenge 
technique be applied wherein fluid 
administration is continued as long as there 
is hemodynamic improvement either based 
on dynamic (eg, change in pulse pressure, 
stroke volume variation) or static (eg,  arterial 
pressure, heart rate) variables (Ungraded).
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Vasopressor Therapy

• We recommend that vasopressor therapy 
initially target a mean arterial pressure 
(MAP) of 65 mm Hg. (Grade 1C)

• We recommend norepinephrine as the first-
choice vasopressor. (Grade 1B) 
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Inotropic Therapy

• We recommend that a trial of dobutamine infusion up to 20 

μg/kg/min be administered or added to vasopressor (if in use) in 

the presence of:

• myocardial dysfunction as suggested by elevated cardiac 

filling pressures and low cardiac output, or

• ongoing signs of hypoperfusion, despite achieving adequate 

intravascular volume and adequate mean arterial pressure.

(Grade 1C)

• We recommend against the use of a strategy to increase cardiac 

index to predetermined supranormal levels. (Grade 1B)
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PHYSIOLOGICAL PRINCIPLES

• PRE-LOAD 

• ”CARDIOVASCULA

FUNCTION”

• ”AFTERLOAD” = 

VASKULÆR TONUS 
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Define at treatment goal

Treatment protocol






