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« | use sepsis protocols in my clinical care in a mixed
medical-neuro ICU

« We will discuss elements of management, not whether
they should individually be regulated

* Prompt consideration of what your local hospital is or
IS not already doing for sepsis
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 Review where to find evidence for elements

of a sepsis protocols

« Some elements of state-of-the-art

management

* [llustrative example

STOPPING SEPSIS

Saving Lives in Pumw vania

SEFSES-INDUCED HYPOPERFUSION
Clrwcad pacture of sepsis PLUS
[P ——— | SEP <90 wm Hg or MAP <006 mum Hg

oR
5 Lactmte =4 murmobl
mecharvcal vertianon (it ' I

Do an Musd resismctalion (esial
cce| bolus of el esal 20 mil g
cryntialond ot coluxd ogpitvabert’

SEBP remasrs <00 mm Hg or MAP
rermaens <65 mwn Hg or vl
Wactate >4 mamall

RS
Botses crystabond os CVP <6 mon Hg “ement CVP .
colloa! agueiaiont ' _ Oatheder =
I -i ) e Mg
V asinpr voncmn 1A P o5 - -

| Orapsr e e e o _ s MAS

Soparreewe proturred) o ACITEIWS e Siress
o L = o MAP 08 B

‘ mun Hg » Evnluste for

,' m——y S— , " o - |  deolrecogn afa

ranstuse # McE .30 - TON 3 o > - l

> : _ Sevoy™ - ]
Deotm it armvrss ] "i“ s

» ATervslor Slrecs Vasogpressors sall L_

dose steroes | Yes l V amogsreasren widl < 7O, required?
* Evaluase for ! [ T

drotrecogen sits

’"""“"—""’"* r‘.~.j Ev.. ._1 >

Resusclabon complele I e & pe ~ o
Estabint 1o @vabantson irtervels < Actseve Qoals :‘ 4 B
CRTISTELA O% e M I crencal Y VRBOOCGRROTS Tiay E O LA ls o

O et S e Vs SANS ADON 18 B8 OCCEA BTG e .

pennsylvania

DEPARTMENT OF HEALTH




Where do we look?
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Policy mandates

Christopher W. Seymour, MD, MSc: Matthew R. Rosengart, MD. MPH

—\J Septic Shock
e Advances in Diagnosis and Treatment

Systematic reviews

The NEW ENGLAND fLﬁ Surviving Sepsis Campaign: International
JOURNAL o MEDICINE

: Guidelines for Management of Severe Sepsis
and Septic Shock: 2012

A Randomized Trial of Protocol-Based Care for Early Septic Shock

The ProCESS Investigators®

Clinical guideline statements
Primary research
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Where do we look?
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Sense of time across sources

0 to 3 hours 3 to 48 hours

Early recognition,
triage

Rescue

Stabilization and management

Surviving Sepsis Campaign 2012
SEP1 bundle from CMS

JAMA algorithm, 2015

RCTs
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Sense of time across sources

3 to 48 hours

Stabilization and management

SSC 2012
SEP1
Systematic reviews
RCT RCT RCT
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Prim ary elements of man agem €Nt (after recognition and risk stratification)

|dentification and control of sepsis source

Timely administration of antibiotics

Hemodynamic support for shock w/ appropriate monitoring

Explicit use of serum lactate
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Source control
.

All those physical measures used to control a focus of
Invasive infection and to restore the optimal function of the

affected area.

John Marshall

« Drainage of closed space infection, liquid
« Debridement or physical removal of infected

tissue/device
« Abdomen, chest, skin, soft tissue
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Source control
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99 Medical — surgical ICUs
3,663 patients severe sepsis,
septic shock

2011 — 2013

N
(=]
1

In hospital mortaltiy (%)
2

OR for source control: 0.81
(95%CI: 0.65, 0.99, p=0.04)

(=]
1

1
None Source control
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Source control

E. Source Control

1. A specific anatomical diagnosis of infection requiring consideration for emergent source control be sought and diagnosed or

excluded as rapidly as possible, and intervention be undertakin for source control within the first 12 hr after the diagnosis is
made, if feasible (grade 1C).

2. When infected peripancreatic necrosis is identified as a potential source of infection, definitive intervention is best delayed until
adequate demarcation of viable and nonviable tissues has occurred (grade 2B).

3. When source control in a severely septic patient is required, the effective intervention associated with the least physiologic insult
should be used (eg, percutaneous rather than surgical drainage of an abscess) (UG).

4. If intravascular access devices are a possible source of severe sepsis or septic shock, they should be removed promptly after
other vascular access has been established (UG).
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Timely administration of antibiotics

« General concept:
Shorter time to appropriate antibiotic therapy saves

lives

« Varying data about what time cutoffs for what patients
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Timely administration of antibiotics

100 - == Early Antibiotics
® == Standard Antibiotics
2
2 —+— 4 Hour Delay
®
e 50+
Q
3
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c 1 1 1 1
0 2000 4000 6000 8000

Minutes Elapsed
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Timely administration of antibiotics

Meta analysis of >6
studies
18,000 patients

OR for in hospital
mortality if more than 3
hrs =

1.16 (95% CI:0.92, 1.46)
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Puskarich (2011)

Galeski (2010)

Vilella (2014)

Joo (2015)

Bruce (2015)
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079 {0.33 1.7
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Recommendations
.

Guideline Severe Sepsis Septic shock

Surviving Sepsis 1 hr of recognition 1 hr of recognition
Campaign, 2012 *

CMS SEP1 bundle 3 hr of recognition 3 hr of recognition

* Strong recommendation, moderate quality of evidence
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Hemodynamic support (vasopressors for shock)

* SOAP Il trial
Hazard Ratio (95% Cl)
Type of shock 1,044 septic shock
Hypovelemic =
o W » More arrhythmias in
All patients —i dopamlne V$-
05 10 A norepinephrine

Norepinephrine  Dopamine
Better Better
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Hemodynamic support

* Not specified in CMS SEP1 bundle

 Appropriate for patients with septic shock (defined?) who are
not responsive to initial fluid challenge

IMustrative Comparative Risks?

(a5% CI) ) Quality

- Relative No. of of the
Corresponding Effect Participants Evidence

Risk {a5% CI) (Studies) (GRADE) Comments
Dopamine Morepinephrine

Short-term mortality Study population RROS1 |2043 (6 studies) o@wa
530 per 1000 482 per 1000 (440 10 504) | (083 2099) moderate’

Sarious adverse avents Study population ( RR 0.47 ) 1931 (2 studies) S@@a
—Su triculs (.38 o 068 odearate®

e 999 per 1000 82 per 1000 (34 to 195) moders

Sarious adversa Study population RROA5 1921 (2 studies) oo

m;iinmcular 3 per 1000 15 per 1000 (8 to 27) (0,19 to 0.66) modaratets
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Recommendations

Vasopressor Role Quality of evidence
choice
Norepinephrine Primary Moderate
Epinephrine Secondary Low
Vasopressin Adjunct, norepi Moderate

sparing
Dopamine Primary if Low

bradycardia
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Serum lactate measurement

* Prognostic marker for low
organ / tissue perfusion 100-

® (SOFA=0

qSOFA =1
e (QSOFA=2
604 e QSOFA=3

<]
(=]
[

 Robust association In
more than > 100 cohorts

40-

20+

Proportion in hospital mortality (%)

* Not a diagnostic marker

« Unclear role in o
management protocols
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Serum lactate measurement

Sepsis CMS Core Measure (SEP-1)

()

P TB

Early Lactate-Guided Therapy in Intensive Care

Unit Patients
A Multicenter, Open-Label, Randomized Controlled Trial

ek?, Steven ). Sleeswijk Visser?,
and Jan Bakker!, for the LACTATE study group*

'm C. janse ommel’, eanette Schoonderbes
n M. v d KI r‘5 AI P. Lma S n P. WII lemsen?,
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Measure within 3 hrs
Repeat within 6 hrs

Measure every 2 hrs
during guided resuscx

protocol
49% reduction in odds

of death 7.
V)
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Recommendations
.

Lactate Purpose Timing Recommended
measurement by..
First Help determine | Triage or SSC — dx criteria
measurement | if shock immediate at SEP1, mandated
present or not | sepsis
recognition
Repeat Response to Minimum- 2 hrs | SSC, low quality
measure initial Max — 6 hrs SEP1, mandated
resuscitation RCTs, improve
mortality
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Reassessment after a change

Turn the
dial _ s

Intervene
onsepsis — >

STOPPING SEPSIS
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Check the

—> water
temp

Check on
— > the patient
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Reassessment after a change

Source

Recommendation

Evidence

CMS SEP1 bundle

Assessment of
volume status, tissue
perfusion

“Best practice”

Vital signs
Capillary refill

Skin exam

Focused physical exam must include:
Cardiopulmenary exam
Peripheral pulse evaluation

OR any two of the following:
Central venous pressure
Central venous oxygen
Bedside cardiovascular ultrasound
Passive leg raise or fluid challenge
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What have we not covered

« Hemodynamic monitoring

* [nvasive Static

* Non-invasive Dynamic measures
« Adjuncts

e Corticosteroids IVIG

e Sedation Nutrition

« Ventilator support
* Intravenous fluids

* Type Denouement
 Dose
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Putting this all together
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Raview

Septic Shock

Advances in Diagnosis and Treatment

ChvisScbar W, Seymo, M, MSC; Maherw . Fosngart, ML, MPH
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Wrapping up

 Many steps to state of the art sepsis care

« Core elements include:
« Initial recognition, risk stratification
* Source control
« Antibiotics
« Lactate measurement
e Fluids
« Hemodynamic support
* Re-assessment
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