


Sepsis — The Problem

e leading cause of mortality in
o the ICU

ited one there are over 750,000
f severe sepsis and septic shock annually

t 20% mortality in septic shock (37%, 43 %,

= Over 17 billion dollars spent annually for the
- treatment of sepsis in the USA

= Increasing in incidence



he Definitions



yWetemic Intflammatory Response
ndrome (SIRS)

ation >20 breaths/min
 blood cell count >12,000 or <4000/ mm3, >10%



iration >20 breat

blood cell count >12,000 or <4000/ mm3, >10%
nia

Suspected or documented infection



gvere Sepsis

t one end organ dysfunction or

= Coagulopathy (INR > 1.5 or aPTT > 60 seconds)
- = Lactate > 2 mmol/L



tic Shock
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EARLY GOAL-DIRECTED THERAPY IN THE TREATMENT OF SEVERE SEPSIS
AND SEPTIC SHOCK

EmanueL Rivers, M.D., M.P.H., BRyanT NcuveEN, M.D., SuzanNE HavstaD, M.A., JUuLIE RESSLER, B.S.,
ALeEXaNDRIA Muzzin, B.S., BErnHARD KnoBLICH, M.D., EbwarDp PeTerson, PH.D., anD MicHAEL TomranovicH, M.D.,
FOR THE EARLY GoAL-DIRECTED THERAPY COLLABORATIVE GROUP*®

- 2001 single center RCT (263 patients)

= Harly goal-directed therapy (EGDT) vs. standard therapy
= [ower mortality (30.5% vs. 46.5%)

= EGDT:

= Central line: monitor CVP and Scvo2 to guide the use of
IVFEs

= Vasopressors, pRBC transfusions, and dobutamine for
pre-specified physiological goals



Special Articles

Surviving Sepsis Campaign: International
Guidelines for Management of Severe Sepsis

and Septic Shock: 2012
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Objective: To provide an update to the “Surviving Sepsis Cam-
paign Guidelines for Management of Severe Sepsis and Septic
Shock!" last published in 2008.

Design: A consensus committee of 68 international experts rep-
resenting 30 international organizations was convened. Nominal
groups were assembled at key international meetings (for those
committee members attending the conference). A formal con-
flict of interest policy was developed at the onset of the process
and enforced throughout. The entire guidelines process was
conducted independent of any industry funding. A stand-alone
meeting was held for all subgroup heads, co- and vice-chairs,
and selected individuals. Teleconferences and electronic-based
discussion among subgroups and among the entire committee
served as an integral part of the development.
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Methods: The authors were advised to follow the principles of the
Grading of Recommendations Assessment, Development and
Evaluation (GRADE) system to guide assessment of quality of evi-
dence from high (A) to very low (D) and to determine the strength
of recommendations as strong (1) or weak (2). The potential draw-
backs of making strong recommendations in the presence of low-
quality evidence were emphasized. Some recommendations were
ungraded (UG). Recommendations were classified into three
groups: 1) those directly targeting severe sepsis; 2) those targeting
general care of the critically ill patient and considered high priority in
severe sepsis; and 3) pediatric considerations.

Results: Key recommendations and suggestions, listed by cat-
egory, include: early quantitative resuscitation of the septic
patient during the first 6 hrs after recognition (1C); blood cultures
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A Randomized Trial of Protocol-Based Care for Early Septic Shock

The ProCESS Investigators*

roCESS: multicenter, RCT, 31 US academic hospitals

= Randomized 1341 patients with early septic shock to:
o Protocol-based EGDT (Rivers)
s Protocol-based standard therapy
o Usual care

RESULT: no difference in mortality



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Goal-Directed Resuscitation for Patients
with Early Septic Shock

The ARISE Investigators and the ANZICS Clinical Trials Group*

Published in October 2014, ARISE Trial

Conducted at 51 centers (mostly in Australia or New Zealand)
Randomized 1600 patients presenting to the ED with early septic shock to
receive EGDT or usual care

No difference in mortality




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Trial of Early, Goal-Directed Resuscitation
for Septic Shock

Paul R. Mouncey, M.Sc., Tiffany M. Osborn, M.D., G. Sarah Power, M.Sc.,
David A. Harrison, Ph.D., M. Zia Sadique, Ph.D., Richard D. Grieve, Ph.D.,
Rahi Jahan, B.A., Sheila E. Harvey, Ph.D., Derek Bell, M.D., Julian F. Bion, M.D,,

Timothy J. Coats, M.D., Mervyn Singer, M.D., J. Duncan Young, D.M.,
and Kathryn M. Rowan, Ph.D., for the ProMISe Trial Investigators*

Published in April 2015, ProMISE Trial

Randomized 1260 patients with early septic shock in 56 hospitals in England to
EGDT vs usual care

No difference in mortality




epsis - Treatment

te myocardial infarction and
d appropriateness of
management ts outcome

studies demonstrate that although strict
ce to the initial EGDT protocol may not
essary, early recognition, volume
resusitation, and appropriate antibiotics are
- critical




s are NOT strictly for

in the ICU, in fact the greatest
ed if initiated in the

or bedside



stic Criteria

erfusion Variables



eneral Variables

(100.9 F)
e temp < 36 C) (96.8 F)

mental status

icant edema or positive fluid balance (>20
1L/ kg over 24 hours)

Hyperglycemia (>140 mg/dL) in absence of

- diabetes



nflammatory Variables

( WBC > 12,000)
< 4000)

0% bands
) CRP > 2 standard deviations above

a procalcitonin > 2 standard deviations
ormal



namic Variables

sion (SBP < 90 mm Hg, MAP <
ease in SBP > 40 mm Hg)



Jrgar Dysfunction Variables

oxemia (PaO2/Fi02 < 300)

ine output < 0.5 mL/kg/hr
despite adequate fluid

ilation abnormalities (INR > 1.5 or PTT >

absent bowel sounds)
# Thrombocytopenia (< 100,000)
@ Hyperbilirubinemia (total bilirubin > 4 mg/dL)



fusion Variables

ia (> 1 mmol/L)
refill or mottling



\r\«l.uus of



DIEgnosis




irst Steps

ctrum Antibiotics
vstalloid for

otension does not respond to fluids apply
s to achieve MAP>65

If hypotension persists measure CVP or SVO2
~ and re-measure lactate



s during the first 6 hours

of resuscitation:

hypoprfusion is recognized, not pending ICU
- admission



Hemodynamics



uid Therapy

initial fluid (no benefit to

lity) _
st albumin after a substantial amount of
id required

nitial fluid challenge of 30 mL/kg of
crystalloid

- Continue challenge as long as hemodynamic
improvement is demonstrated



Vasopressors

of 65 mm Hg
1s drug of choice
itional agent is needed

ressin may be added but not
imended as a single agent

ine only with bradycardia -
thmogenic; recommend AGAINST low
‘eatment

Phenyléphrine only if arrhythmias from
~ norepinephrine or salvage therapy




not.ropic Therapy

trial of dobutamine in the
ted cardiac filling pressures,

ient is volume resuscitated but SVO2

s < 65%, then Dobutamine infusion or
usion of packed red blood cells to achieve
hematocrit of 30% or greater in attempt to

~ achieve SVO2 goal are options




Corticosteroids

equate fluid resuscitation and
OT restore hemodynamic

mg/ day)
when vasopressors no longer required
administered for sepsis in the absence

@ Consider infusion rather than bolus to
minimize side effects (hyperglycemia)






r access device

dy fluid cultures as appropriate
studies as appropriate



Antimicrobial Therapy

is within 1 hour of recognition
mortality increases for

with broad spectrum coverage against all
y pathogens

nsider patient risk factors, presenting
oms, local prevalence, recent antibiotic
use (type and duration within 3 months)



e-escalation

or potential de-escalation to
ment of resistance, reduce



rce Control

ble anatomic sources of infection
oi least physiologic insult



; Elevatln of head of bed
= Subglottic suctioning






B l

ood Products

hgb < 7.0 (unless active
emia, severe hypoxemia, acute

-] O
@,

.

ommend agai rythropoetin
mmend against FFP to correct lab
alities in absence of bleeding

| lets -

Transtuse < 10,000
- Transfuse < 20,000 with risk of bleeding
Transfuse < 50,000 for bleeding or surgery



ted protein



chanical Ventilation

volume of 6 mL/kg in sepsis

applied to avoid alveolar collapse
EEP for moderate to severe ARDS
itment maneuvers in refractory

hypoxemia

| Prone positioning for PaO2/FiO2 <100
= Elevate HOB between 30 and 45 degrees



ossible (minority)

] with spontaneous breathing
| le, off vasopressors, no
7 conditions, lo EP requirement, low

requirement

ymmend against pulmonary artery catheter
DS

mend conservative fluid strategy in
ARDS without hypoperfusion

m Recommend against beta agonists without
bronchospasm




euromuscular blockers (due to
ed effect)

1 Why? Reduce length of mechanical ventilation,
length of stay, tracheostomy rate



Glucose Control

L (NOT 110)
ours until stable, then



eplacement Therapy

rmittent dialysis are equivalent
1 survival rates)

nodynamically unstable



nate Therapy

inst sodium bicarbonate in
ic acidemia and pH > 7.15



‘Prophylaxis

orophylaxis with LMWH
arance < 30, suggest

est combinatio pharmacologic and
littent pneumatic compression devices

aindication to pharmacologic, use
ical UNTIL risk decreases



lcer Prophylaxis

laxis for those with risk factors
is with proton pump

H?2 antagonists

ors should not receive

5 — coagulopathy, mechanical ventilation,
hypotension



utrition

as tolerated, rather than fasting

le feeding (if not tolerated)

enteral feec ther than TPN in the

ays




] Goals of Care

and prognosis be discussed with
lies

Is of care be i
>nd-of-life care planning

later than 72 hours after admission



Core Measures

1, 2015

arged with an ICD 10
SePSIS



Sepsis Core Measures

ore measure is triggered if all 3
within 6 hours -

1 dysfunction



rior to administration
trum antibiotics

actate if initial level > 2



ock Core Measures

- Administer 30ml/kg of



1in 6 hours:

ve a documented assessment by
ss volume status and tissue

initial lactate was >4 mmol /L,



ont Requirements

Exam
ation
10N

oheral Pulse Eva

valuation

ral venous pressure
entral venous oxygen
'@ Cardiovascular ultrasound
= Passive leg raise or fluid challenge

~1d



References

anM]J, Carr BG. Benchmarking the incidence and mortality of
es. Crit Care Med. 2013; 41(5):1167-74. PMID: 23442987

, Vallet B; EPISEPSIS Study Group. EPISEPSIS: a
tcome of severe sepsis in French intensive care units.
D: 14997295

: e epie blogy
ive Care Med. 2004; 30(4):580
DC, Linde-Zwirble WT, Lidicke ont G, Carcillo J, Pinsky MR. Epidemiology of

osis in the United States: analysis of it cidence, outcome, and associated costs of care.
ed 2001; 29:1303-10. PMID: 11445675

N yen B, Havstad S, et al. Early goal-directed therapy in the treatment of severe
1 septic shock. N Engl ] Med 2001,345:1368-77.

ized trial of protocol-based care for early septic shock. ProCESS Investigators, Yealy
D m JA, Huang DT, Barnato AE, Weissfeld LA, Pike F, Terndrup T, Wang HE, Hou PC,
LoVe Filbin MR, Shapiro NI, Angus DC. N Engl ] Med. 2014 May 1;370(18):1683-93.
PMID: 24635773

The ARISE IIlnlfestigators and the ANZICS Clinical Trials Group Goal-directed resuscitation for
patients with early septic shock. NEJM. 2014;371:1496-506. doi: 10.1056 / NEJMoa1404380.

o : Mouncey PR, Osborn TM, Power S, Harrison DA, Sadique MZ, Grieve RD, et al. Trial of early
goal-directed resuscitation for septic shock. NEJM. 2015;372:1301-11. doi:
10.1056/ NEJMo0a1500896.




