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Organ dysfunction variables

* Arterial hypoxemia (Pao2/Fio2 < 300)

» Acute oliguria (urine output < 0.5 mL/kg/hr for at least
2 hrs despite adequate fluid resuscitation)

Creatinine increase > 0.5 mg/dL or 44.2 umol/L
Coagulation abnormalities (INR > 1.5 or aPTT > 60 s)
* Ileus (absent bowel sounds)

» Thrombocytopenia (platelet count < 100,000 uL—1)

* Hyperbilirubinemia (plasma total bilirubin > 4 mg/dL or
70 umol/L
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| Crit Care Med. 2013;41:580-637 |
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Hemodynamic variables

Arterial hypotension
SBP <90 mm Hg, MAP <70 mm Hg

or an SBP decrease > 40 mm Hg in adults

or less than two sd below normal for age

Tissue perfusion variables

* Hyperlactatemia (> 1 mmol/L)
* Decreased capillary refill or mottling

| Crit Care Med. 2013;41:580-637
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Sign of organ re-function
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Adequate Hemodynamic
and tissue perfusion
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M Tissue perfusion depend on

Oxygen content

Oxygen, Hemoglobin \ Oxygen

/ Delivery
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Systemic vascular /
resistance

Vessel wall, constriction, blood flow
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Ohm’s Law

Q (Blood flow) = AP

R

CO=MAP
SVR

MAP=CO x SVR




MAP=CO x SVR

MAP= SV X HR X SVR
= (EDV-ESV) XHR X SVR

= (EDV-ESV) EDV XHR X SVR

EDV
MAP =EF X EDV X HR X SVR

[ N NN

MAP= contractility x preload x HR x afterload
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Clinical Questions
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e Preload > asve lnw

* Contractility — . 1 ladiudaa lvin
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e Stroke volume —— 151antuainonss
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Clinical Evaluation

* Preload - JVP
* Contractility ——  anwdaves S1, S3
* Afterload > capillary refill time

* Stroke volume ——  pulse pressure
* Heart rate maximum HR

Yoa135zveamslys MAP monitor
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Aims of adequate tissue perfusion

* Organ re-function
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* MAP appropriate

balance between CO and SVR
* Adequate oxygen delivery
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N EnglT Med, Vol. 345, No. 19 - November 8, 2001

EmanueL Rvers, M.D., M.P.H., Bryant Nouven, M.D., Suzanne Havstap, MLA., Juue Ressier, B.S.,
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< Early Goal Directed Therapy

(if necessary)

oxygen =
intubation and mechanical ventilation ——»  continuing crystalioid

This protocol should be
initiated within ONE hour of
presentation (or severe
sepsis identification) and
continued for at least the
first SIX hours of
resuscitation.

11 If PA catheter is
inserted, PCWP target of
12-15 mmHg replaces CVP

Perform central venous
while

[ critcat care cansunation |

IVF
(250-1000 ml boluses)

== o[

Vasopressor(s)
(Norepinephrine or
dopamine preferred)

Transfusion of red cells
to rit >30%

Inotropic agents. (If PA cath
[ inserted, keep cardiac index
> 3.0 Limin/m?)

Resuscitation complete.
Estabish re-evaluation
intervals.

Chest 2006;129;225-232

(&

Perform central venous

L]

270%

oxygen = while

intubation and mechanical ventiation ——  continuing crystalioid | | Critical care consulation |
(if necessary) IVF
(250-1000 ml boluses)
<8mmHg ™ Crystalloid
This protocol should be IVF
initiated within ONE hour of 8-12 mmHg
presentation (or severe Va =
<65 mmHg sopressor(
sepsis identification) and
continued for at least the (Norepinephrine or
first SIX hours of p
resuscitation.
theter Transfusion of red cells

I r o —I to hematocerit >30%
inserted, PCWP target of

12-15 mmHg replaces CVP
target, and SvO, > 70%
replaces ScvO, target.

Inotropic agents. (if PA cath
| inserted, keep cardiac index
> 3.0 Limin/m?)

Resuscitation complete.
Estabish re-evaluation
intervals.

Chest 2006;129;225-232
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ScvO?2

Pts with septic shock

\4

Obtain ScvO2 within 6 hrs

<70% 270%

\ Hematocrit \

*Rivers E, et al. NEJM 2001;345:1368-77

Start Dobutamine PRC transfusion
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© Oxygen Delivery

n

CVP =8-12 mm Hg

Standard therapy in
emergency department
=133)

SIRS criteria and systolic
blood pressure =90 mm Hg
or lactate =4 mmolliter

Randomization
{n=2863)

Early goal-

Vital signs, laboratory
data, cardiac monitoring,
pulse oximetry, urinary
catheterization, arterial and

central venous catheterization

MAP =65 mm Hg

Standard
care

Continuous
Sev0, monitoring
and

early goal-directed

therapy for =6 hr

Hospital

Did not
complete 6 hr
in=14}

admission [~

Vital signs and laboratory
data obtained every
12hrfor7zhr

CVP =8-12 mm Hg

MAP =685 mm Hg

Urine output
=05 ml'kg/hr

Scv0, =70%
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TapLE 3. KaPLan—MEIER ESTIMATES OF MORTALITY AND CAUSES OF IN-HOSPITAL DEATH.*

EaRLY
GoaL-DiRecTED
Stanpare THERAPY THERAPY ReLatve Risk
VaRIELE N=133} (N=1300 257 Cl) P VaLue
no. (%)
o . . . .

In-hospital mertalityt 16% absolute risk reduction - largestin sepsis RCT

All patients 59 (46.5) 38 (30.5) 0.58 (0.38-0.87 0.00%

Tarients with severe sepsis 19 (30.0) 9(14.9) 0.46 (0.21-1.03) 0.06

Tarients with septic shock 40 (56 8) 29 (42.3) 0.60 (0.36-0.98) 0.04

Patients with sepsis syndrome 44 (45.4) 35 (35.1) 0.66 (0.42-1.04) 0.07
28-Thay mortalityt 61 (49.2) 40 (33.3) 058 (0.39-0.57) 0.01
60-Tay mortalityt 70 (56.9) RO (44.3) 0.67 (0.46-0.96) 0.03
Canses of in-hospital death}

Sudden cardiovascular collapse 25/11% (21.0) 12117 {10.3) — 0.02

Multiorgan failure 260,/119 (21.8) 194117 (16.2) — 0.27

*CI denotes confidence interval. Dashes indicate that the relarive risk is not applicable.
tPercentages were calculated by the Kaplan—Meier product-limit method.
FThe denominators indicate the numbers of patients in each group who completed the initial siz-hour study period.

/’\ The NEW ENGLAND
%ZY JOURNALof MEDICINE

I\\\\f Surviving
msf;?sf The Importance of Early Goal-Directed
P9 Therapy for Sep5|s Induced Hypoperfusion

60 Standard ther. 'y
50 u EGDT

40
30
20 -
10

I T e

In-hospltal 28-day 60-day
mortality mortallty mortality
(all patients)

Adapted from Table 3, page 1374, with permission from Rivers E, Nguyen B, Havstad 5, et al.
Early goal-directed therapy inthe treatment of severe sepsis and septic shock. N Engl J Med
2001; 345:1368-1377
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Monitor hemodymic and perfusion

for sepsis

» Appropriate preload (volume)

» Appropriate afterload (vasopressor)

* Appropriate pumping (inotrope)

» Appropriate oxygen delivery (recheck)

(=

Macrocirculation Microcirculation

Correct
abnormal
flow

Optimize
hemodynamics

7 Mitochondrié

Treat cytopathic
hypoxia
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Put the Right patient to
the Right place, Right time
and Right therapy
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