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Surviving Sepsis Campaign:
International guidelines for management
of severe sepsis and septic shock: 2008
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Intensive Care Med (2008) 34: 17-60

ampaign

R. Phillip Dellinger, MD; Mitchell M. Levy, MD; Jean M. Carlet, MD; Julian Bion, MD; Margaret M. Parker, MD; Roman Jaeschke, MD;
Konrad Reinhart, MD; Derek C. Angus, MD, MPH; Christian Brun-Buisson, MD; Richard Beale, MD; Thierry Calandra, MD, Ph;
Jean-Francois Dhainaut, MD; Herwig Gerlach, MD; Maurene Harvey, RN; John J. Marini, MD; John Marshall, MD; Marco Ranieri, MD
Graham Ramsay, MD; Jonathan Sevransky, MD; B. Taylor Thompson, MD; Sean Townsend, MD; Jeffrey S. Vender, MD,

Janice L. Zimmerman, MD; Jean-Louis Vincent, MD, PhD; for the International Surviving Sepsis Campaign Guidelines Committee

g} Buddhachinara] Hospital N/ Surviing
= > epsis
ampaign

* Phase lli

Guideline Implementation, Data Collection, and
Behavior Change

Drawing on the expertise in quality improvement gained
through partnering with the Institute for Healthcare
Improvement, we constructed the Surviving Sepsis
Campaign Care Bundles from key guideline
recommendations. Subsequent development and
distribution of a data collection tool along with a
website, online discussion forum, implementation manual,
newsletter, and a series of educational meetings enabled
local and regional networks of hospitals worldwide to
document and improve performance.
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bundle
What is that?
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Bundle Concept

* A group of therapies for a given disease
* Implemented together

*  May result in better outcomes than if
implemented individually

* Individual elements included are built
around best evidence-based practices

o
G swdy Puents Ioervanon Group. Cortol Group Moralty Rate]

Imervention  Cantrol
Gowp | Geouy

Migh tidalvolume (2mifkg 31 “
5l body weight)

s
B
™~
[r—y - n o

Putientsinsegtic shock™  Anmane eral” Y

Citcstly il srgcal pasents U

lucosefevel o 4.4-6.1
mnaljie

Ptients in medical 10U PR

ocose level o 4.4-61

folows: fo the ARDS. Clinica Trals

e € 0L asapressie

161, 625 of whom hid undergs p
roups except thase studied by Van den Bergha, for wh
NNT) e lke.

iology and Chiaric Health Exa

N Engl ] Med 2006;355:1699-713.

18/08/56



)

) Buddhachinarg] Hospial

Consider inroducing actated
protinC for S5 fnarisk of
biccing and no i

Checking sitabily of Beyondintensive

Rehabiltation

Nonrefactoy
septicshock

Consderweaning from
Vasapressorsand other
Iife suppertive therapies

Fiuidchallnges

Vasopressanir
patient remains
hypotensive

Refiactory

spticshock T B
terids
e Normai stmnm

homne test
Starth

dosesterods

Lancet 2005; 365: 63-78

)

) Buddhachinarg] Hospial

Management of Severe Sepsis

Initial
Resuscitation

Antibiotic

Diagnosis Therapy

Source Control Fluid Therapy Vasopressors

Recombinant
Human Activated
Protein C (thAPC)

Inotropic Therapy
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6-hr resuscitation bundle

6-hr resuscitation bundle
1. Serum lactate measured as early as possible from the time of severe sepsis presentation
2. Obtain blood cultures before antibiotic administration
3. From the time of severe sepsis broad-sp antibiotics within 3
hrs for emergency department admissions and 1 hr for nonemergency department intensive
care unit admissions
In the event of hypotension
4. Deliver an initial minimum of 500-1000 mL of crystalloid (or colloid equivalent) over a 30-
min period
In the event of persistent hypotension despite fluid resuscitation (septic shock)
chieve and maintain mean arterial pressure =65 mm Hg
6. Achieve central venous pressure of =8 mm Hj
7. Achieve central venous oxygen saturation of =70%
 Compliance with intervention 1 was considered as having been achieved if it was
accomplished within 6 hrs from severe sepsis presentation
 Compliance with interventions 2 and 3 was considered as having been achieved if they
were accomplished within the time limits described from the time of severe sepsis
presentation
 Compliance with interventions 4, 5, 6, and 7 was considered as having been achieved if
they were accomplished within 6 hrs from hypotension presentation
 Compliance with the 6-hr resuscitation bundle was considered as having been achieved if
the 7 interventions described in the bundle were accomplished within the specific time

limits of each single intervention
SSC 2008

Sepsis resuscitation bundle

(&

(eniSolu 8 Baoluuisa ) Us:naudoy

ade

5. 1% vasopressors dalUlunidifidaifa

Ja3z6U serum lactate

2. \fiu hemoculture riawi3 antibiotic hypotension 1aul Mean Arterial Pressure
3. 134 broad-spectrum antibiotic n1ulu (MAP) > 65 mm Hg
3 #alususnlunsdl admit 990 ER uazmelu & m“’l“l:‘%’m” Genral :Nenaus Pressure
< Py (CVP) Nunanzau
1 Falususnlunsallald admit 90 ER —
o o 4. 7. awulildszdy central venous oxygen
4. 3NN hypotension WaT/%ia N1zNY o
¥ saturation (SevO, )afinanzaw
o 5?’“’; lactate g9Tw (> 4 mmol/L) lag Taglunsdidafinnz hypotension uaz/wia
Tmmidasduiu crystalioid 20 mL/kg fis26 serum lactate g93% (> 4 mmol/L)
- = P v PR ¥ & . “u
(w32 colloid lwamaifisuivindu) uazls wislimaindosduuds cve Amunzay
P . 4 .
vasopressors lunsedlfidsifia hypotension 983 > 8 mm Hg Uaz ScvO, Tmanzauses

> 70% w3a mixed venous oxygen
saturation (SvO2) > 65%

xR ¥ X . 3
nasbimaidasdullud

1PBUasnna

24-hr management bundle

1. Administer intravenous hydrocortisone 300 mg/day for 7 days in 3 divided doses to patients
with refractory hypotension despite adequate fluid replacement and vasopressors
Administer protein C activated (drotrecogin alfa) to patients with septic shock, =2 sepsis-
induced organ failures, and no contraindications
Maintain glucose control greater than lower limit of normal but the median value <150
mg/dL (8.3 mmol/L)
Maintain the median value of inspiratory plateau pressures <30 cm Hy0 for mechanically
ventilated patients
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Compliance with the 24-hr management bundle was considered as having been achieved if the four
interventions described in the bundle were obtained during the first 24 hrs from septic shock
presentation.

|8SC 2008
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1. 1% low-dose steroids I.m'éﬂ’m septic shock
a4 standardized ICU policy

2. 1# recombinant human activated protein
C (rh-APC) @ standardized ICU policy

2 Fausnit ddrhn sy Tdasdayalddaian

ﬁdtﬁ@m@mﬂdﬂﬂiiﬂ‘lﬁ%ﬂ

3. AIuANIEAU glucose LWLd lower limit of
normal W&iosn31 180 mg/dL(10 mmol/L)

4. ﬂauqui:ﬁu median Inspiratory Plateau
Pressure (IPP) < 30 cm H20 Tunsdid
fheldiedestomola
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Sepsis Management Bundle ‘

100%

All tasks
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Impact of the Surviving Sepsis Campaign
protocols on hospital length of stay and
mortality in septic shock patients:
Results of a three-year follow-up
quasi-experimental study

& Compliance (yes/no)
for each sepsis bundle

6-hr resuscitation bundle ' =
»>Completed 7 tasks = 44/480 patients Lg-z /0

»Completed 4-6 tasks were common

Avaro Castellanos-Ortega, MD, PhD; Borja Suberviola, MD; Luis A. Garcia-Astudillo, MD;
Maria S. Holanda, MD; Femando Ortiz, MD; Javier Llorca, MD, PhD; Miguel Delgado-Rodriguez, MD, MPH, PhD

Crit Care Med 2010; 38:1036-1043

24-hr resuscitation bundle
»>Completed 4 tasks = 5/480 patients
(0 in the control VS 5 in the intervention )

(1 in the control VS 43 in the intervention )
1.04 %

»Completed 1-2 tasks were common

Crit Care Med 2010; 38:1036-1043
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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 >4mmol/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,
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Scvo, of 270%, and normalization of lactate
SSC 2012

* Phase lli

Guideline Implementation, Data Collection, and
Behavior Change

Drawing on the expertise in quality improvement gained
through partnering with the Institute for Healthcare
Improvement, we constructed the Surviving Sepsis
Campaign Care Bundles from key guideline
recommendations. Subsequent development and
distribution of a data collection tool along with a
website, online discussion forum, implementation manual,
newsletter, and a series of educational meetings enabled
local and regional networks of hospitals worldwide to
document and improve performance.
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Protocol
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dienfSeuennuuIman ) §iia (clinical practice guidelines)
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EARLY DETECTION

Sepsis fAonmroumpsssinmeeonia

SIRS (systemic inflammatory response syndrome) rnsfs

ol 2 doduty

-Temperature >38:C or <36:C

- Heart rate > 90 beats/min

- Respiratory rate >20 /min s PaCO2 <32 mmHg

- WBC >12,000 /mm3, <4000 /mm3, sis band form
neutrophil >10%

Sepsis = SIRS + evidence of infection

Severe sepsis = seﬁsis i organ dysfunction,
hypoperfusion v3a hypotension saudw

Hypotension s
SBP < 90 +to MAP < 65 mmHg tunuftiit HT siiiu
SBP fwbaseline i > 40 mmHglumii Hsgin

MAP (mean arterial pressure) = [(SBP-DBP)/ 3] + DBP

capillary refilling time wmni2 Sui
» metabolic acidosis
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Provided early resuscitation protocol

‘ Rule of 3 resuscitation ‘

‘ SEVERE SEPSIS and SEPTIC SHOCK Treatment protocol ‘
for ul

| -Take Hemoculture 2 specimens

1 | -Access peripheral IV 2 lines (no need central venous access)
| -Retained Foley catheter iand start to record urine output,
| Take culture other sites as clinically indicated

specifictreatment

Initial empirical anti-infective therapy start antibiotic.
2 (after appropriate cultures have been obtained)
- community acquired - Ceftriaxone 2 g

- suspected melioidosis - Ceftazidime 2 g

fecti the most

SuppX (rule of 3)

- IV fluid: NSS 1,000 mi x 2 lines bolus unti estimated IVF 3 Litre

- Urine output > 30 mirhr

- Dopamine 50 mg + 5%DM 100 ml (0.5:1) 30 mi/mr

- If SpO2 sat < 92% or RR > 30/min consider intubate+ respif support
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| Rule of 3 resuscitation

1a IV NSS 2 1du wiauriu load free flow
a1 <601  IVF 3L
a1¢ > 60 I vda fiTsaWla IVF 1.5 L

Monitor urine output > 30 ml/hr
(Lisamildansidvagnan)

Dopamine 50 mg + 5%D/W 100 ml (0.5:1) 30 ml/hr

02 sat < 92% 32 RR > 30/min Wa158u0
intubate+ respiratory support
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| Rule of 3 resuscitation

1a IV NSS 2 1du wiaunu load free flow
21 <601 IVF 3L
a1e > 60 T vde fiTsaila IVF 1.5 L

filudes 3 das

% The NEW ENGLAND
JOURNAL o MEDICINE

N Engl ] Med, Vol. 345, No. 19+ November 8, 2001

Emanuet Rivens, M.D., M.P.H., Brvant Nouven, M.D., Suzanne HavsTao, M.A., Juuie Ressien, B.S.,
Aexanoia Muzzin, B.S., BERNHARD Knoguic, M.D., Eowarp PETERsoN, PH.D., AND MickagL Tomtanowick, M.D.,
FOR THE EARLY GOAL-DIRECTED THERAPY COLLABORATIVE GROUP®

TABLE 4. TREATMENTS ADMINISTERED.*

TreaTMENT HOURS AFTER THE START OF THERAPY.

=3 7-72 0-72
Total fluids (ml)
Tandard therapy 34992438 [0602=6.216 133587720
EGDT 498142984 |B625+5162 13,443+6,390
P value <0001 0.01
Red-cell transfusion (%)
Standard therapy 185 328 445
EGDT 641 111 684
P value <0.001 <0.001 =0.001
Any vasopressor ()1
Standard therapy 303 429 513
7.4 291 368
I value 0.62 0.03 0.02
Inotropic agent (dobuta
inc) (%)
Standard therapy 08 8.4 9.2
DT 137 145 154
P value <0.001 014 0.15
Mechanical ventilation (%)
Standard therapy 538 168 70.6
EGDT 53.0 26 55.6
P value 090 <0.001 0.02
Pulmonary-artery cathe
terization (it
Standard therapy 34 286 319
EGDT 0 180 18.0
P value 012 0.04 0.01

% e NEW ENGLAND
&/ JOURNAL o MEDICINE
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Rule of 3 resuscitation

Monitor urine output > 30 ml/hr
(Lisamildaznavatnawn)

filudioa
> 30 ml/hr
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=

Goal of adequate tissue perfusion

Urine output > 0.5 ml/hr

BW adult ~ 60 kg
0.5 x 60 =30 mi/hr
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Rule of 3 resuscitation

Dopamine 50 mg + 5%D/W 100 ml (0.5:1) 30 ml/hr

filudes
(0.5:1)30 mi/ hr
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Yoavaamswan dopamine @a913(0.5:1)
* No infusion pump suilefinnudssiiozilsylii

& vy Y v
PR amﬂamLﬂaau'lmaﬂuaﬂclumumm DINTNIN

e g1 leak luvazinaeudiossninadeda uazsa lad
central line

* Titrate sivfiaz 10-20 ml ¥ 1&azain diunai

* Dose Px severe sepsis 10-20 Mcg/kg/min
iui3 wduii 30 ml/hr
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Rule of 3 resuscitation

02 sat < 92% 132 RR > 30/min W3 151
intubate+ respiratory support

iludoeq
resp.support iilo
RR > 30

&) usiihachinarg] Hospital

‘ Types of respiratory failure

uisaunalnmainalsa 18l 4 siia fe
* Type I  Acute hypoxemic respiratory
failure (AHRF)
* Type I Ventilatory failure
* Type Il Respiratory failure during
perioperative period
*| Type IV Respiratory failure due to shock
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Goals in mechanical ventilatory support
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rule of 3
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ER 6 Bundle

Sepsis ER bundle protocol
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4. Stant Dopmine 100135+ S0/ 100mI(11) 15 mbhrfod rae

S v AT 1,000 m1 ADHLEN Tirato AL 10 e 71 5 W
5 Retaina Foley catboter (PR TIATIAR N U biadder RAUFIL) sovcnd 10
6 Complete meord form  monitor trasSex (orm

ATN12710 mhMAP 2 65 , <80 mmkHg sisr Dopamine 55 mihr
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Sepsis ER bundle protocol

u 6 agha Ndearenuiin 100 %
RN ERY

il severe sepsis/septic shock
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Sepsis ER bundle protocol

1 . take H/C 2 specimen wsaui annLun
diar 1 specimen

+ 1Aiu specimen nnsinLmndiaLga culture

2.1 IV NSS 2 1du wsaunu load free flow
2181 <601 IVF 3L

a1e > 60 1 wia dT5aa IVF 1.5 L

{F‘ Buddhachinarg] Hospital
Sepsis ER bundle protocol

3. Start IV ABO

\527igandv take H/C , culture Au

+ community acquired — Ceftriaxone 2 g
- #ida melioidosis — Ceftazidime 2 g

» healthcare associated infection — the
most board spectrum antibiotic

{F‘ Buddhachinarg] Hospital
Sepsis ER bundle protocol

4. Start Dopamine 100 mg + 5%D/W 100 ml
(1:1) 15 ml/hr fixed rate

509U IV asu 1,000 ml
AagLau Titrate fiaz 10 mi/hr nn 5 w1

R1RVV T
MAP =65 , < 90 mmHg
128 U Dopamine 55 ml/hr
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Sepsis ER bundle protocol

5. Retained Foley catheter

(Poildanazfidnelu bladder Aaugiae)
record I/O

6. Complete record form
monitor- transfer form
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Severe sepsis and septic shock strategy in Phitsanulok, Thailand.
Champunot et al. Critical Care 2012 16(Suppl 3):P105 doi:10.1186/cc11792

@

| Critical Care 2012316 (Suppl 3):P105 |
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Mortality rate of patients with
severe sepsis and septic shock
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“This initiative can work only if clinicians
implement these tools in their institutions,
begin to measure their results"

Mitchell Levy, MD, FCCM,
A member of the executive committee of
Surviving Sepsis Campaign and SCCM Past President
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Thank you
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