Severe sepsis and EGDT
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Why Is this so important ?!

750,000 cases/yr of severe sepsisin US
215,000 deaths/yr directly related to
sepsis

Tenth leading cause of death in USA

Rate of sepsis cases is increasing faster
than the population

37% of severe sepsis patients come
in the US through the ED

Today
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sepsis/year

Angus DC. Crit Care Med. 2001;29(7):1303-1310.



Comparison With
Other Major Diseases
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Surviving Sepsis Campaign
A global program to:
AReduce mortality rates

Amprove standards of carrs
Secure adequate funding S




Definition

A SIRS

A Sepsis

A Severe sepsis
A Septic shock



SIRS

A Systemic inflammatory response syndrome

i TPR+ WBC
ABT >38.3 (38) or <36°C
AHR > 90 bpm or /b2 SD normal value of age;
ARR > 20 /min or PaCO2 < 32 mmHg

AWBC > 12000¢ Lor<4000¢ L
or > 10 % immature forms

I Infectious or non-infectious



Sepsis

A Sepsis:
I Infection (documented or suspected) + SIRS



Infection, documented or suspected, and some of the following:

General variables

Fever (> 38.3°C)

Hypothermia (core temperature << 36°C)

Heart rate > 90/min~" or more than two so above the normal value for age

Tachypnea

Altered mental status

Significant edema or positive fluid balance (> 20ml_/kg over 24 hr)

Hyperglycemia (plasma glucose > 140mg/dL or 7.7 mmol/L) in the absence of diabetes
Inflammatory variables

Leukocytosis (WBC count > 12,000 pL")

Leukopenia (WBC count < 4000 pL-")

Mormal WBC count with greater than 10% immature forms

Plasma C-reactive protein more than two so above the normal value

Plasma procalcitonin more than two so above the normal value
Hemodynamic variables

Arterial hypotension (SBP < 90mm Hg, MAP < 70mm Hg, or an SBP decrease > 40mm Hg in adults or less than two so
below normal for age)

Organ dysfunction variables
Arterial hypoxemia (Pao_/Fio, < 300)
Acute aliguria (urine output < 0.5 mL/kg/hr for at least 2 hrs despite adequate fluid resuscitation)
Creatinine increase > 0.5mg/dL or 44.2 pmol/L
Coagulation abnormalities (INR > 1.5 or aPTT > 60 s)
lleus (absent bowel sounds)
Thrombocytopenia (platelet count < 100,000 pL")
Hyperbilirubinemia (plasma total bilirubin > 4 mg/dL or 70 pmol/L)
Tissue perfusion variables
Hyperlactatemia (> 1 mmaol/L)
Decreased capillary refill or mottling




Severe sepsis

A Severe sepsis

I Sepsis + sepsis induced organ dysfunction or

tissue hypoperfusion
TABLE 2. Severe Sepsis

Severe sepsis definition = sepsis-induced tissue hypoperfusion or organ dysfunction (any of the

following thought to be due to the infection)

Sepsis-induced hypotension

Lactate above upper limits laboratory normal

Urine output < 0.5 mL/kg/hr for more than 2 hrs despite adequate fluid resuscitation
Acute lung injury with Pao,/Fio, <250 in the absence of pneumonia as infection source
Acute lung injury with Pao,/Fio, <200 in the presence of pneumonia as infection source
Creatinine > 2.0mg/dL (176.8 pmol/L)

Bilirubin > 2 mg/dL (34.2 pmol/L)

Platelet count < 100,000 pL

Coagulopathy (international normalized ratio > 1.5)




Septic shock

A Septic shock

I Sepsis-induced hypotension persisting
despite adequate fluid resuscitation

A Sepsis-induced tissue hypoperfusion

I Infection-induced hypotension ,elevated
lactate, or oliguria
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MANAGING OF SEVERE
SEPSIS AND SEPTIC SHOCK
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A. Initial resuscitation

B. Screening for sepsis and
performance improvement

C. Diagnosis

D. Anti-microbial therapy
E. Source control

F. Infection prevention

G. Fluid therapy of severe
sepsis

H. Vasopressors

|. inotropic therapy

J. Corticosteroids

K. Blood transfusion

A
A
A

A
A

L. Immunoglobulins
M. Selenium

N. Old Hx: recombinant
activated protein C

O. Mechanical ventilation of
sepsis undced ARDS.

P. Sedation, analgesia, and
neuromuscular blockade in
sepsis

Q. Glucose control

R. renal replacement Tx.

S. Bicarbonate Tx.

T. Deep vein thrombosis
prophylaxis

U. Stress ulcer prophylaxis
V. Nutrition

W. Setting goals of care.






TARGET 7?7




Target

A Who should use protocolized, quantitative
resuscitation ?

I Severe sepsis & septic shock
A Sepsis-induced tissue hypoperfusion



Case 1l

A78vylo! .3 1 complained dysuria
BT 39 degree, HR 110, BP 80/ 60
o 1000 ml N/S, BP 120/70;

Lab :
WBC 10000; Seg 90 % ;



A Initial resuscitation

A Infection control

A Hemodynamic support
A Endocrine

A Others

I Support: ventilator, nutrition
I Sedation and analgesia, NM blockadge
I Prophylaxis : DVT, stress ulcer



A Sepsis Resuscitation bundle
ASepsis Management bundle



Initlal Resuscitation



6 Hour Resuscitation Bundle

A Early Identification

A Early Antibiotics and
Cultures

A Early Goal Directed
Therapy

Copyright @ 2001 by the Massachusetts Medical Society
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EARLY GOAL-DIRECTED THERATY IN THE TREATMENT OF SEVERE SETPPSIS
AND SEPTIC SHOCK
EmanueL Rvers, M.D., M.P.H., BevanT MNouven, M.D., Suzanne Havstap, MUA., Juue RessLer, B.S.,
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Supplemeantal oxygen =
endotracheal intubation and
mechanical ventilation

v

Ceantral wenous and
arterial catheterization

v

Sedation, paralysis '

(if intubated),
or baoth

=& mm Hg |—)
L

Crystalloid

Colloid

Vasoactive agants

8-12 mm Hg
<65 mm Hg
=90 mm Hg
=65 and =90 mm Hg
<70%

Transfusion of red celis
until hematocrit =30%

=T0%

< 70%

Inctropic agents s

Hospital admission




TISSUE OXYGENATION EQUATIONS

—A-aDO0,=Par0,- Pao,@
O, reserve = venous O, supply '
| i Arterial O, supply = O, delivery (DO,) (O, transport
O, reserve = DO, - VO, \ ﬂ' » Supply = O, delivery (DO,) (O,transp )l

= content mixed venous DO2 = Content arterial O, x cardiac output

O, x cardiac output
=CvO, x CO x 10
Normal O, reserve = 750 mi/min

= Ca0, x COx 10

® normal DO, = 1000 ml/min

| O, consumption (\'/O:,) (O, demand) I

, O, extraction ratio (O, ER) =
VO, =Fick equation '

=arterial O, supply - venous reserve O, delivery (supply)
=(CaQ,x CO) - (CVO, x CO) x 10 OER = er x 100
=Ca-vO,xCOx 10 0O

normal \702 = 250 ml/min © Normal O,ER = 25%

A-E (see next page)




Al A-aDO2=PAO2 - PaO2

[(FE - PH2D) FI1O2 - (PaCO2 x 1.25)] - Pal2
[FE0-47) 271 -(d0x1.25)] - 95

[100] - 95

SomimHg

E) DOz=Ca0zx COx10

[(Sa02 T xHgh 2% 1367 + (Pal2x 000314 xCO%x 108
[(0.98x 15 amidlx 1.367 + {100 x 000313 x5 Limx 10

[20 wol {imlfdl) %] x 5 Lim x 10

1000 milfmin

C} VO2=(CaO2-CvO0z7)x CO x 10

(Z0wol % B _15vol % Eyw s Limx10%
Swol Yo S Limx 10
250 mlfmin

L O2ER=NV02 x 100
DO2
=f{Calz - Cvo2) x o x 10
a2 x COx 0
= 250 mlfmin ©

1000 mlfmin B
= 25%

El Oz Reserve
= [D02 - WO2 = 1000 mifmin - 220 mlifmin = 750 mifmin or

CwiD2 7 % 0% 10

[(SvO2l x Hoh 231 26 3 + (PvO2 % 00031 4]« CO5x 108
[(0.75 315 gmidlx 1.36) + (40 x 0.00311] x 5 Lim x 10

[15 wol (milfdl) 6] x5 Lim x 10

= 750 mlfimin




SURVIVING SEPSIS CAMPAIGN BUNDLES

TO BE COMPLETED WITHIN 3 HOURS:

1) Measure lactate level

2) Obtain blood cultures prior to administration of antibiotics

3) Administer broad spectrum antibiotics

4) Administer 30 mL/kg crystalloid for hypotension or lactate Z4mmol/L

TO BE COMPLETED WITHIN 6 HOURS:
5) Apply vasopressors (for hypotension that does not respond to initial fluid resuscitation)
to maintain a mean arterial pressure (MAP) =2 65 mm Hg
6) In the event of persistent arterial hypotension despite volume resuscitation (septic
shock) or initial lactate =24 mmol/L (36 mg/dL):
- Measure central venous pressure (CVP)*
- Measure central venous oxygen saturation (Scvo,)*
7) Remeasure lactate if initial lactate was elevated”

*Targets for quantitative resuscitation included in the guidelines are CVP of 28 mm Hg,
Scvo, of 270%, and normalization of lactate.



Goal of initial resuscitation

A Initial 6hr hrs resuscitation (Grade IC)

TABLE 5. Recommendations: Initial Resuscitation and Infection Issues

A. Initial Resuscitation

1. Protocolized, quantitative resuscitation of patients with sepsis- induced tissue hypoperfusion (defined in this document as hypotension
persisting after initial fluid challenge or blood lactate concentration = 4 mmol/L). Goals during the first 6 hrs of resuscitation:

a) Central venous pressure 8—12mm Hg

b) Mean arterial pressure (MAP) = 65 mm Hg

c) Urine output = 0.5 mly/kg/hr

d) Central venous (superior vena cava) or mixed venous oxygen saturation 70% or 65%, respectively (grade 1C).

2. In patients with elevated lactate levels targeting resuscitation to normalize lactate (grade 2C).



Fluid

TABLE 6. Recommendations: Hemodynamic Support and Adjunctive Therapy

G. Fluid Therapy of Severe Sepsis

1.
2.
3.
4,

Crystalloids as the initial fluid of choice in the resuscitation of severe sepsis and septic shock (grade 1B).

Against the use of hydroxyethyl starches for fluid resuscitation of severe sepsis and septic shock (grade 1B).

Albumin in the fluid resuscitation of severe sepsis and septic shock when patients require substantial amounts of crystalloids (grade 2C).

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 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 (UG).



Vasopressors




