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vevY DEFINITION 1991 > 2001 > 2016!

“Life-threatening organ dysidhicdoy.» 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”.







THE THIRD INTERNATIONAL
CONSENSUS DEFINITIONS FOR
SEPSIS AND SEPTIC SHOCK
(SEPSIS-3)

JAMA

@ The JAMA Network




HYDRATION OF THE SEPTIC
PATIENT
WHAT DO WE NOT KNOW ?

1. How much Volume

2.\When Timing

3. Types Types



HOW MUCH AND WHEN ?

d Intermediate Care

-

Indication & timing

Study inclusion after initial resuscitation
1 (10-12h)

Crystal - VISEP/GS/ICHEST

Survival benefit Worse ocutcome/Side
effects




Surviving Sepsis -.
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Updated BEundles ix onse to New Evidence

TO BE COMPLETED WITHIN 3 HOURS OF TIME OF ﬁTIDN*:

Measure lactate level
Obtain blood cultures prior to administration of antibiotics
Administer broad spectrum antibiotics

Administer 30ml/kg crystalloid for hypotension or lactate z4mmol/L
*  "Time of presentation” is defined as the time of triage in the emergency department or, if presenting
venue, from the earliest chart annotation consistent with all elements of severe sepsis or septic shock
chart review,
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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 ’ﬁ"q '
, ‘:l(

~



CONCLUSION

Difficult Issue
Type and dose
Time Is Important
Physiological prisciples
Define at treatment goal
Treatment protocol



TREATMENT PROTOCOL
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’ Wihin 5 mnuxs
@ * Forlnpatsot: Cak 2-3131 (WG) or overhaad page (WW) to activate ihe Sepsis Rapid ‘

Response Team For Main ED: Cal 2.3131 1o acthate Sepsis Alect

' ¢ Documant time sapsis deam arrhes (o pabent’s tedside — rapaal cal ¢ feam not at Dactside
within 5 minutes

\i’rﬂn 15 mnwes

* Sepss ordée buncle intisled by Dr | I
@ . Labdrm‘orsrATLammmmnlcpmm-:engn_t_!BbodCunumum '

*  Oblain antivctics from Pyxis — notly pharmacy if antibictics sre not in Pyxis for STAT dalivery
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* Start Broad Spectnum IV amibiotics sfter the cubures am drasn
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*  Slart IV vasopresson for paraistent hypolersion.
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Discussion must aceur with the attending MD ro: patient conditien and Implementation of the sepsis bundle
{Inctate, blood cuftsres and IV antiblotics)
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Surviving Sepsis .

Campaign s BUNDLES
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TO BE COMPLETED TO BE COMPLETED
WITHIN 3 HOURS: WITHIN 6 HOURS:

1) Measure lactate level. 3) Apply vasopressors (for
hypotension that does not respond
to initial fluid resuscitation) to

maintain a mean arterial pressure
3) Administer broad spectrum antibiotics. (MAP) =65 mm Hag.

2) Obtain blood cultures prior to
administration of antibiotics.

4)  Administer 30 ml/kg crystalloid for In the event of persistent
hypotension or lactate =4mmaol/L. hypotension after initial fluid

“Time of presentation” is defined as administration (MAP < 65 mm Hg)
the time of triage in the emergency or if initial lactate was =4 mmol/L,
department or, if presenting from another re-assess volume status and
care venue, from the earliest chart tissue perfusion and document
annotation consistent with all elements of findings according to Table 1.
severe sepsis or septic shock ascertained . Re-measure lactate if initial lactate
through chart review. glevated.




Surviving Sepsis -.
Campaign e

Updated BEundles in Response to New Evidence

TO BE COMPLETED WITHIN 3 HOURS OF TIME OF PRESENTATION*:

e L 0D

Measure lactate level
Obtain blood cultures prior to administration of antibiotics

Administer broad spectrum antibiotics
Administer 30ml/kg crystalloid for hypotension or lactate z4mmol/L

* "Time of presentation” is defined as the time of triage in the emergency department or, if presenting from another care
venue, from the earliest chart annotation consistent with all elements of severe sepsis or septic shock ascertained through

chart review,




Fluid Therapy

We recommend an initial fluid challenge in
patients with sepsis-induced tissue
nypoperfusion with suspicion of
nypovolemia 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

« Werecommend 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

Stroke volume Hh

Hypo volemia /

Preload




PHYSIOLOGICAL PRINCIPLES
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THE ENDOTHELIAL GLYCOCALYX
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FRANK-STARLING RELATIONSHIP

Stroke volume Hh

Hypo volemia /

Preload
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SYSTOLIC VERSUS DIASTOLIC DYSFUNCTION

SYSTOLIC FAILURE DIASTOLIC FAILURE
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© Systolisk dysfunktion
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SYSTOLIC VERSUS DIASTOLIC DYSFUNCTION

SYSTOLIC FAILURE DIASTOLIC FAILURE
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FRANK-STARLING RELATIONSHIP

Stroke volume Hh

Hypo volemia /

Preload
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MEASURING ’PRELOAD’

* PULS?

* CVP?

* Wedge Pressure (PCWP)?

« EKKO? / FATE

* Intra Thoracic Blood Volume (ITBV) ? (ricco)

* Thoracic impedance ?

* R. Ventricular End Diastolic Volume (RVEDV)?



ESTIMATING PRELOAD

Funktional hemodynamic parameters

 FLUID CHALLENGES /VOLUMENE BOLUS

* PASSIVE LEG RAISING

 FATE bedside ??
« STROKE VOLUMEN VARIATION
—SYSTOLISK PRESSURE VARIATION







FRANK-STARLING RELATIONSHIP
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PULMONARY- CIRKULATORY RELATIONSHIP
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PRELOAD / STROKE VOLUMEN RELATIONSSHIP
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FOCUS ON THE HEART

« "Heartpump -FUNCTION”
« Heart rate and Rhytm
« Contractility
» Venstre and right heart relationship
* Restriktiv fyldning
» Heart valve disease
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NICE ADVERTICING

Where there’s flow, N
there’s life —




POPPLER
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TARGET OXYGEN DELIVERY

« Haemoglobin
* Arteriel oxygen saturation

www.med SLdpE.Com

0,ER = [(Ca0, - CvO,)/(Ca0,)](%)

DO, =Ca0, « CO
VO, =CO « (Ca0, - CvO,)

CaO, =[(>a0, » 1.39 x Hb) + (0.0031 » Pa0,)]

sourca: Pharmacotherapy © 2004 Pharmacotharapy Publications



P-A CATHETERS










Balloon Inflak\o’
*Appropriate inflation volume
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Fluid Therapy

« Werecommend an initial fluid challenge in
patients with sepsis-induced tissue
nypoperfusion with suspicion of
nypovolemia 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).

Slide 58
Copyright 2014 SCCM/ESICM



Vasopressor Therapy

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

« Werecommend norepinephrine as the first-
choice vasopressor. (Grade 1B)

Slide 59
Copyright 2014 SCCM/ESICM



Inotropic Therapy

We recommend that a trial of dobutamine infusion up to 20

Mg/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)

Slide 60
Copyright 2014 SCCM/ESICM




Recommendations for Fluid Resuscitation in Acutely Il Patients.

Fluids should be administered with the same caution that is used with any intravenous drug.
Consider the type, dose, indications, contraindications, potential for toxicity, and cost.

Fluid resuscitation is a component of a complex physiological process.

|dentify the fluid that is most likely to be lost and replace the fluid lost in equivalent volumes.

Consider serum sodium, osmolarity, and acid-base status when selecting a resuscitation fluid.
Consider cumulative fluid balance and actual body weight when selecting the dose of resuscitation fluid.

Consider the early use of catecholamines as concomitant treatment of shock.

Fluid requirements change over time in critically ill patients.
The cumulative dose of resuscitation and maintenance fluids is associated with interstitial edema.

Pathological edema is associated with an adverse cutcome.

Oliguria is a normal response to hypovolemia and should not be used solely as a trigger or end point for fluid resuscita-
tion, particularly in the post-resuscitation period.

The use of a fluid challenge in the post-resuscitation period (=24 hours) is questionable.

The use of hypotonic maintenance fluids is questionable once dehydration has been corrected.




PHYSIOLOGICAL PRINCIPLES

* PRE-LOAD

A

v
L

* "CARDIOVASCUL

FUNCTION”

« "AFTERLOAD" =

-
al

&%
& 3
T

VASKULZAER TONUS






CONCLUSION

Difficult Issue
Type and dose
Time Is Important
Physiological prisciples
Define at treatment goal
Treatment protocol
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