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Caveats

A 1 am not an EMS clinician

A Involved in prehospital sepsis treatment trial (CIHR, PI:
Scales, PITSTOP) planning to enroll in 2018

A Intensivist at UPM@ercy in Pittsburgh, PA
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ODbjectives

A What did we discuss last lecture
A Definitions, criteria

A What are the main tenets of sepsis treatment
A What can we do NOW during prehospital care
A What will we do in the FUTURE

A Questions
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Sepsis Is everywhere.

million US cases each
year
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percent of US
healthcare spending

Gaiesket al.Crit Care Med, 2014
Singer et al., JAMA, 201€



Sepsis defined
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Clinical criteria for sepsis

A Infection plus 2 or more SOFA points above baseline

Prompt to consider sepsis outside the
ICU

A Infection plus 2 or mogSOFApoints
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Finding sepsis In prehospital care

4 Organ dysfunction
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Conclusionsd last time

ASepsis is an enormous pubic health problem
ANew sepsis definitions released in 2016
AClinical suspicion for infection remains a challenge

ANew tools such af$SOFAmay be prompts but are not adequately
sensitive

ANew and old biomarker& good for researcl® not yet ready for
prime time
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So now what?

| Ove found a sept|
we doé
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Primary elements of management

(after recognition and risk stratification)

Aldentification and control of sepsis source

ATimely administration of antibiotics

AHemodynamic support for shock w/ appropriate monitoring
AExplicit use of serum lactate

AFluid bolus therapy
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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

A Drainage of closed space infection, liquid
A Debridement or physical removal of infected tissue/device
A Abdomen, chest, skin, soft tissue
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Source controk
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99 Medicalo surgical ICUs
3,663 patients severe sepsis, septic

shock
2011 0 2013

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

Martinez et alCritCare Med 2016



Source contrad,

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 undertaken 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

Clinical practice guidelines and CMS

1. We recommend the administration of intravenous antimicrobials should be initiated as
soon as possible after recognition and within one hour for both a) septic shock and b)

sepsis without shock (strong recommendation; moderate quality of evidence).
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Example of preclinical data

Mice with CLBolymicrobialsepsi@nd physiologic deterioration,

test early vs late antibiotic administration
A Measure 24rbiomarkers

A Survival
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Example of preclinical data;
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Meta analysisA not so fast

A No benefit from antibiotics administered with 3 hours of ED

arrival
. P oo .
A Unintended consequences? -
A Adverse effects ——
A Burden on clinical team - I -
A Overuse, resistance
ooled | | _@_ 1
A No randomized clinical trial ot e ot '
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Mandated Care

The NEW ENGLAND
JOURNAL of MEDICINE

ORIGINAL ARTICLE

Time to Treatment and Mortality during
Mandated Emergency Care for Sepsis

Christopher W. Seymour, M.D., Foster Gesten, M.D., Hallie C. Prescott, M.D.,
Marcus E. Friedrich, M.D., Theodore J. Iwashyna, M.D., Ph.D.,
Gary S. Phillips, M.A.S., Stanley Lemeshow, Ph.D., Tiffany Osborn, M.D., M.P.H.,
Kathleen M. Terry, Ph.D., and Mitchell M. Levy, M.D.
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Time to antibiotics administered in New York Stat

Model No. Odds ratio 95%CI ,
All cases 49 331 1.04 1.03-1.06 i ——
Ll Ll Ll Ll —
Odds ratio for in-hospital mortality = 1.04 [1.03 - 1.06]
Yes 16,721 1.07 1.05-1.09 ——
No 32610 1.01 0.99-1.04 H e —
Admission source
Home 33,464 1.05 1.03-1.07 —a—
Other 15,867 1.03 1.00-1.06 ——
Comorbidities
Congestive heart failure * 10,092 1.07 1.04-1.10 —a—
Hemodialysis 5,207 1.05 1.01-1.09 ——
Chronic respiratory failure 5,738 1.05 1.01-1.09 ——
Source of infection
Respiratory 19,839 1.04 1.01-1.07 —a—
Urinary 13,439 1.04 1.01-1.07 ——
Other 16,053 1.04 1.02-1.06 ——
Bacteremia
Gram positive 7,175 1.03 0.99-1.07 H—a—
Gram negative 6,431 1.07 1.02-1.11 — <:I
Other * 965 1.22 1.11-1.34 t - y
None 34757 1.04 1.02-1.05 —a—
| | | | | | | 1
0.9 1.0 1.1 1.2 1.3 1.4
Odds ratio for in-hospital mortality
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Risk of death

B Administration of Antibiotics
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Recommendations

Guideline Severe Sepsis Septic shock

Survivingsepsis 1 hrof recognition 1 hrof recognition
Campaign, 2012 *

CMS SEP1 bundle 3 hrof recognition 3 hrof recognition

* Strong recommendation, moderate quality of evidence

Dellinger et alCritCare Me¢g 2011
https://www.acep.orgcontent.aspx?id104615
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Hemodynamic support

(vasopressors for shock)

Hazard Ratio (95% Cl) ASOAP |l trial
Type of shock
Hypovolemic i:| _
Cardiogenic — A1,044 SeptIC ShOCk
Septic ——
All patients —&
0 10 s AMore arrhythmias in
S o ¢ dopamine vs.
Norepinephrine  Dopamine - .
Better Better norepinephrine
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Hemodynamic support;

ANot specified in CMS SEP1 bundle

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

lllustrative Comparative Risks®

(95% CI) : Quality
Relative No. of of the

Assumed Corresponding Effect Participants Evidence

Outcomes Risk Risk (95% CI) (Studies) (GRADE) Comments
Dopamine Norepinephrine
Short-term mortality Study population RRO91 |2043 (6 studies) @&®e6
Af
530 per 1000 482 per 1000 (440 to 524) | 083 1©099) B
Serious adverse events Study population RR 047 1931 (2 studies) &880
—Su tricula 0.38 to 058 <
_Supraventriculat 00 per 1000 82 per 1000 (34 10 195) ¢ ) R
Serious adverse Study population RR035 19031 (2 studies) o0
events —Ventricular (0.19 to0 0.66) moderateh<

arrhythmias 39 per 1000 15 per 1000 (8 to 27)
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Recommendations

Vasopressorchoice Role Quality of evidence
Norepinephrine Primary Moderate
Epinephrine Secondary Low

Vasopressin Adjunctnorepisparing | Moderate
Dopamine Primaryif bradycardia | Low
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Serum lactate measurement

A Prognostic marker for low
organ / tissue perfusion 100-

® (SOFA=0
80+ qSOFA =1
e (SOFA=2
604 e (SOFA=3

A Robust association in more
than > 100 cohorts

40=

20+

Proportion in hospital mortality (%)

O=

A Not a diagnostic marker

A Unclear role in management N
protocols
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Serum lactate measurement,

Measure within 8rs
Repeat within éirs

Measure every ars
during guidedresuscx

protocol
49% reduction in odds

of death
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