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Caveats

* | am not an EMS clinician

* Involved in prehospital sepsis trial (CIHR, Pl: Scales, PITSTOP) planning to
enroll in 2018

* Intensivist at UPMC-Mercy in Pittsburgh, PA
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Death from a Cold? _

&he New York Eimes

Can an otherwise healthy 58-year-old man die from a bad cold? He can, and
he did. Through an unfortunate cascade of events, starting with a missed
diagnosis of viral pneumonia, Tom Wilson, a systems analyst for Westinghouse,
went from bad to worse until every major organ system -- kidneys, liver, lungs

and finally his heart -- stopped working.

After 10 days in intensive care during which doctors struggled in vain to get
ahead of the rampaging disorder, Mr. Wilson died.

Cause of death: septic shock.
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What happened?

* Delay in diagnosis

* Case characterized by the class
of organism and primary organ
involved

* Treatment without practice

guidelines?

For the next Mr. Wilson, how can we:
Find his septic shock sooner
Deliver aggressive treatment without harm
Deliver care that’s right for him, not necessarily for everyone
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Objectives

* What is sepsis?

* Why is defining sepsis difficult?

* What is the new definition and criteria for sepsis?
* Can we identify sepsis during prehospital care?

* Are new tools coming down the pipeline?
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Sepsis is everywhere.

million US cases each
year
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percent of US
healthcare spending

Gaieski et al. Crit Care Med, 2014
Singer et al., JAMA, 2016



Sepsis is everywhere. (cont’d)

Kaiser Permanente Northern California (2010-2012)
{n = 21 Hospitals) (14 206 Deaths/482 828 Admissions)
Explicit Explicit POA® Implicit Implicit POA®

Hospitalizations 55008(11.4) 50520(10.5) 80 678 (16.7) 73 933(15.3)

[11.3-11.5] [10.4-10.5] [16.6-16.8] [15.2-15.4]
Hospital mortality 6272 (11.4) 5238 (10.4) 7941 (9.8) 7391 (10.0)

[11.1-11.7] [10.1-10.6] [9.6-10.0] [9.8-10.2]
% (95% CI) of all hospital 44.2 36.9 55.9 52.0
deaths among patients (43.3-45.0) (36.1-37.7) (55.1-56.7) (51.2-52.8)
with sepsis

1 out of every 2 to 3 hospital deaths
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We don’t talk about it.
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Why is defining sepsis difficult?
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Why is defining sepsis difficult? (2

“He has a big beak and little webbed feet like Duck. He
has a tail and fur coat like Beaver. And he is very shy, like
Squirrel. And he came out of that roly-poly egg! “
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Why is defining sepsis difficult? (3

“Zone of rarity”
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Why is defining sepsis difficult? (4
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Why is defining sepsis difficult? (s
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Why is defining sepsis difficult? ()
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Why is recognizing sepsis difficult?

* Sepsis is incredibly common

* We don’t agree on the terms / words

* Vague signs and symptoms lead to small “zone of rarity”
* [Important to make the diagnosis rapidly

* Definitions and criteria are changing
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There is a new definition of sepsis

Goal: to re-examine existing criteria for sepsis and septic shock

* Does current pathophysiology, epidemiology mandate an update?

* Use expert consensus to develop a definition
* Use data to develop clinical criteria

* Focus is on the bedside clinician
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What were we using “before” ?

* Variety of terms -
* Septicaemia, septic, severe sepsis, septic shock, - -
sepsis :
a
* 2 or more SIRS criteria to identify sepsis among f;-
those with suspected infection 4+
* Organ dysfunction is key, but uncertain how to Sin
measure :
* Multiple criteria for septic shock .!'>

20 40 60 80
Mortality, 5 (95% C1)
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Sepsis Defined

Special C | CARING FOR THE CRITICALLY ILL PATIENT
The Third International Consensus Definitions for Sepsis and
Septic Shock (Sepsis-3)
Marvyn Singer, MD. FRCF: CRSord 5. MD, M5: Chrstop ymous MO, MSc:
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We have a definition for sepsis.

v

Criteria for the bedside
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Infection Defined

Original investigation | CARING FOR THE CRITICALLY L PATIENT

Assessment of Clinical Criteria for Sepsis
For the Third International Consensus Definitions for Sepsis and
Septic Shock (Sepsis-3)
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* Clinical diagnosis

* Criteria for Infection?¢

* Not the prevue of the Task Force

* Criteria for organ dysfunction?

Seymour et al., JAMA, 2016
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Criteria to evaluate

Table 1. Variables for Candidate Sepsis Criteria Among Encounters With Suspected Infection

Systemic Inflammatory
Response Syndrome
(SIRS) Criteria

{Range, 0-4 Criteria)

Sequential [Sepsis-related]
Organ Failure Assessment
(SOFA)

{Range, 0-24 Points)

Logistic Organ Dysfunction
System (LODS)?
(Range, 0-22 Points)

Quick Sequential
[Sepsis-related] Organ Failure
Assessment (gSOFA)

{Range, 0-3 Points)

Respiratory rate, breaths
per minute

White blood cell count,
10%/L

Bands, %

Heart rate, beats per
minute

Temperature, 2C

Arterial carbon dioxide
tension, mm Hg

Pa04/Fi0 ratio
Glasgow Coma Scale score

Mean arterial pressure, mm
Hg

Administration of
vasopressors with
type/dose rate of infusion

Serum creatinine, mg/dL, or
urine putput, mL,/d

Bilirubin, mag/dL

Platelet count, 10°/L

Pao,Fio5 ratio
Glasgow Coma Scale score

Systolic blood pressure, mm
Hg

Heart rate, beats per minute

Serum creatinine, mg,/dL
Bilirubin, mag/dL

Platelet count, 107/L

White blood cell count,
10°%/L

Urine output, L,/d
Serum urea, mmol/L

Prothrombin time, % of
standard

Respiratory rate, breaths per
minute

Glasgow Coma Scale score

Systolic blood pressure, mm
Hg
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Patients

Figure 1. Accrual of Encounters for Primary Cohort

1309025 Patient encounters at 12 UPMC
hospitals in 2010-2012

1160118 Excluded
1109402 Mo infection present
45628 Aged <18y
—= 2169 Outside eligible date range
2117 Error in encounter start time
774 Initial location was clinic
28 Error in hospital type

i

148907 With suspected infection in ED,
ICU, ward, step-down unit, or
PACU included in primary cohort

L3 L

74453 Included in derivation cohort 74454 Included in validation cohort

L L L L

7836 InICU 66617 Outside of ICU 7932 InICU 66522 Outside of ICU
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SO
qFA

quick Sepsis - Related Organ Failure Assessment
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gSOFA is a clinical prompt

QO O O

ALTERED FAST LOW
MENTAL RESPIRATORY BLOOD
STATUS RATE PRESSURE

* 3 variables
* Measured when infection is suspected
* No laboratory tests

* Studied in 72 =2 6 hr windows around infection

) CRITICAL CARE MEDICINE - CRISMAR




Why is gSOFA useful?

While only

1IN 4

infected patients have

2+

qSOFA POINTS,

They account for

3 OUT OF 4

deaths
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Does lactate add to qSOFA?

100=
# (gSOFA=0
¢ (gSOFA=2

604 & QSOFA=3

Proportion in hospital mortality (%)

40
20=
0-
O v v
&5 69\\ <°°\\
\ & &
v b
GVv '3
L 0\0
fb.

Serum lactate
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Sensitivity
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0.75

0.25

0.00

_ Baseline risk
qSOFA + baseline
— QSOFA + lactate 22.0
+ baseline
L | | | | I
0.00 0.25 0.50 0.75 1.00
1- Specificity



Clinical criteria for sepsis

* Infection plus 2 or more SOFA points above baseline

Prompt to consider sepsis outside the
ICU

* Infection plus 2 or more qSOFA points
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What's great about Sepsis-3?

* Speak the same language
* Redundant terms like “severe sepsis” are removed
* Obijective criteria for organ dysfunction recommended

* Data driven
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But could this lead to some confusion?

* Other criteria are available

* CMS, CDC, inclusion into large randomized trials

* How would we identify suspected infection?

* No check boxes proposed by Task Force
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More importantly, what does this mean
for EMS?

e of ammmmm———)

presentation
VERY EARLY EARLY
> ko 3
4 hr

Time of first

medical contact

‘ PrehosEItc:I care \
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How often do EMS transport sepsis?

Severe sepsis

AMI & Stroke

Adjusted rate per 100 EMS encounters
3
|

T T T T T T T T
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Year
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Among all sepsis cases
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How much time with EMS?

C\! -
Median medical contact delay

o | / 4.2 hrs [IQR: 2.8, 8.1 hrs]
=
£~ |
o

9

4
O T T T T T
0 5 10 15 20 25

Time in hrs from medical contact to antibiotics

@) crimicAL cARE MEDICINE - CR|S\VIAR




But is EMS aware of sepsis?

100 -

50 -

25 -

Proportion heard of sepsis (%)

o

United States Paramedics EMTs
general public
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But is EMS aware of sepsis? cont'd

90 -
80 -
70 -
60 -
50 -
40 -
30 -
20 -
10 -

@ Paramedics

B FF-EMTs

O EMTs

Proportion (%)

0 - . —
Identify correct definition Diagnosis missed some or a lot of
the time
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Finding sepsis in prehospital care

Simple, cheap, fast
Augment clinical suspicion for infection
Consistent with guidelines
Embrace uncertainty

\ 4

Prehospital recognition of severe sepsis: development and
validation of a novel EMS screening tool ¥

Carmen C. Polito, MD, MﬂL :, Alex Isakov, MD, MPH, Arthur H. Yancey Il, MD, MPH, Duncan K. Wilson,
k N MD, Blake A. Anderson, MD, Ingrid Bloom, MD, Greq S. Martin, MD, MS, Jonathan E. Sevransky, MD, MS
s
Acad Emerg Med. 2015 Jul;22(7).868-71. doi: 10.1111/acem,12707. Epub 2015 Jun 25.
) An Early Warning Scoring System to Identify Septic Patients in the Prehospital Setting: The PRESEP Score.
e Bayer O, Schwarzkopf D?, Stumme C', Stacke A', Hartog CS'2, Hohenstein C2, Kabisch B', Reichel J', Reinhart K'-2, Winning J'.

%)) CRITICAL CARE MEDICINE  (CRISMIAR




Finding sepsis in prehospital care, conrd

-2 Organ dysfunction

Shock index, SOFA

w13 ?

Infection
' No i Fever
—U infection Clinical acumen

N A\ - \ 4
No organ dysfunction

&‘/

) CRITICAL CARE MEDICINE - CR[SNAR



Could qSOFA work on the ambulance?

* Cheap

* Easy to remember

* But doesn’t get at O () @

. . ALTERED FAST LOW
|nfeCT|0n MENTAL RESPIRATORY BLOOD
STATUS RATE PRESSURE

* May not find all patients,
but those at higher risk
* >=2 points = 24%

mortality
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gSOFA was tested in EMS data

Outside the ICU (N=66,522) El All patients, gSOFA only (N=706,399)

1.0- 1.0
0.8- = ¥ = 084 o -
o | 5T
0.6- 0.6
0.4- 0.4~
0.2- 0.2=
0.0 sﬁzs SOIFA LOID S SCIJFA » \ \ \ \
q N ) ) )
Model 2 50?  AF
"

P P
“R‘\O W QPQ\ *06&«9

More than 3 million encounters, 5 cohorts
>10,000 EMS transport in King County, 30 agencies, 14 hospitals
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Could serum lactate help?

Figure 4. Serum Lactate Level Analysis
5.0
S
: t
il
= [}
4 4
S []
2 ¥
g -
E 1.0-+}-e
g -
L=
=
t
m il
0.5 Ay : ; : — ———
115 2 3 4 5 6 7 8 9 10
Serum Lactate, mmol/L
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What about serum lactate?

PRO CON

* Relatively cheap * Hard to find

* Associated with organ * Not specific for infection
dysfunction

* Conflicting data
* Well validated in the ED

and hospital
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What about serum lactate? 2

Shah et al. Yes Pediaftric Lactate 41
HEMS

Guyette et al. Yes Adult Lactate 317
frauma

Mullen et al. Yes Adult HEMS  Lactate 20

Guyette et al. Yes Adult HEMS  Lactate 1,168
Trauma

Van Beest et al. Yes Ground EMS  Lactate 135

Tobias et al. Yes Ground EMS  Lactate 673
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What about serum lactate? 3

1.00
|

0.75
|

Not much change!

Sensitivity
0.50
|

o

(\! |

o
Clinical risk score alone,
AUC =10.70
Lactate + clinical risk

= score, AUC =0.73

C_- |

< T I I T I

0.00 0.25 0.50 0.75 1.00

1-Specificity
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PlPe ! INE

* Prospective cohort study of : _
Figure 1. Cytokines are already
prehospital biomarkers abnormal during prehospital care
2500
° = H o E== Prehospital
N=432 patients, >20,000 samples 2000 =
* 2013-2014, 2 hospitals, Pittsburgh 2 1500~
Cif)’ EMS 21000-
. o 500~
* Cytokines, lactate, procalcitonin,
. o o 0= -
troponin, robust clinical data o e TN
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New tests coming?

Prehospital clinical risk score
3-

11-6
1000 100

Procalcitonin C-reactive protein

N
[

Mean score
pg/mL
ng/mL

mg/dL

Certain biomarkers may help with infection (yes/no) but platforms not
ready for prime time
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So what is nexi?

* Not all sepsis is the same

* There may be phenotypes or groups of septic patients that

deserve greater attention
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Finding sepsis

* Sepsis is an enormous pubic health problem
* New sepsis definitions released in 2016
* Clinical suspicion for infection remains a challenge

* New tools such as gSOFA may be prompts but are not adequately

sensitive

* New and old biomarkers — good for research — not yet ready for

prime time
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Questions
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