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My motivation

Involved in ground EMS for over 10 years
« Future Fellow in EMS Medicine

« Active Flight Physician

« Assistant Medical Director

“What you do...
&
What you don’t do...
makes a difference”
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One hour from now...
1,028 lives will be lost to sepsis

All Day, Every. Day
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» Conference planning committee

» UC Dept of Emergency Medicine

» My EMS colleagues both Air & Ground
* My wife & daughter
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Medical Center | 1(‘[ Health.

Neither:L.nor-any member of my-immediate fa
have had a financialrelationship-with™a
praprietary entity producing-health care”
goods-or e —

ST B Our Objectives

+ Acknowledge the problem
+ Define the spectrum

+ Understand why
_ + Identify who is at risk

» Review the EMS literature
“—+ What you can do...
» Alook around the country
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Prehosp Disaster Med. 2013 Apr:28(2%104-6. Goi; 10.1017/S1049023X12001744, Epub 2012 Dec 20,

Prehospital Sepsis Project (PSP): knowledge and attitudes of United States advanced out-of-
hospital care providers.

Baez AA, Hanudel P, Perez MT, Giraldez EM, Wilcox SR

Gonres da Diagnostcn y Madiina Avanzsday da Gonforencies Micias y Telomocicin (CEDIMAT) Sento Dormingo, Dominican Repubic
[« 15item survey based on 4 clinical cases.

+ 226 EMS providers (82.2% paramedics)

+ 70.6% had > 10 years experience in EMS

v The 15t & 4th scenario were identical & only 29.53%
scored both of the duplicate scenarios correctly

v 9.8% responded to all 4 scenarios correctly

\»\Level of training and years of service was irrelevant
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Figure 2. (A) Proportion of emergency medical services (EMS)
providers identifying clinical signs and symptoms of sepsis.
(B) Proportion of EMS providers identifying recommended
treatments for sepsis. Al tests of significance (Paramedics
vs. EMTs; Paramedics vs. FF-EMTs) are p < 0.05, except com-
paring Paramedics vs. EMTs for altered mental status

\
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medical i EMTs medical  1ti |
L ¢ | @Health




03/03/2014

So what is sepsis?

Normal Response to infection

Serves to localize/control invasion of microorganisms & start
repair

« Activation of phagocytic cells &
generation of both inflammatory
& anti-inflammatory chemicals

« Balance of pro & anti-inflammatory
signals facilitates tissue repair.

¢ When the equilibrium is lost...

@\m.s
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Sepsis is uncontrolled chaos

Results when the inflammatory response to infection
becomes generalized & extends to normal tissue

LPS and other
Bactorial components

« Tissues remote from the { | |
original insult display signs of @ Yoo &
inflammation e (D) ("

= Vasodilation L i
= Vascular permeability Cyikios,
= WBC accumulation O rades | Upidmiciators

Comglomant
Incrasact
TF and PA-1

¢ Sepsis is uncontrolled, ., -
unregulated, & self-sustaining |

@\m.s

Chemotaxts
Lysosormal enzyme




Homeostasis is lost

/‘ The blood-borne spread & exaggeration of what is normally
| avery localized & protective inflammatory response

« Consequences of a systemic proinflammatory reaction:
v Endothelial damage
v'Microvascular dysfunction I H I N K
leading to clots
v Impaired tissue oxygenation
& organ injury
.  STOP!
=/

\
@IT,LS — sepsis

'y(lhen sepsis goes untreated...

Onset of Multiple Organ Dysfunction Syndrome (MODS)
IAP > 20 mmHg

Increased peak pressure,
Brain swelling difficult ventilation and Increased gut ischemia,
and ischemia oxygenation; VILI/ARDS Impending necrosis

Cardiovascular Vena caval Anuria/Acute Renal Further worsening
instability flattening Failure (ARF) of acidosis

03/03/2014

'/ The continuum...

OSeptic

Severe Shock
Sepsis Severe Sepsis + Hypotension

Sepsis + End Organ Damage

L)

Sepsis

SIRS + Infection

O

“SIRS

Temp. >38°C or <36°C, HR >90, RR >20 or PaCO, <32,
WBCs >12,000 or <4,000 or >10% bands

GRITLS == N R | W@ Hedlth




Relationship of

and Septic Shock

Septic

Shock

epsis is a sliding spectrum

« ltis not an isolated event

Patients are dynamic & always changing

Infection, SIRS, Sepsis, Severe Sepsis

| \@ Hedlth.
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Elderly & very young

Bed confined / immobile

Dialysis patients

Nursing home residents

Recently hospitalized

Invasive lines

Unvaccinated

« Immunosuppressed
VAHIV

v Malignancy
v Chemo or radiation
v Chronic steroids

+ Systemic Disease
v Diabetes

v Liver cirrhosis
v Autoimmune diseases
v Alcohol dependence

The first step is...

Suspected Site
Upper Respiratory Tract

clinical suspicion
Symptoms/Signs

Oral inflammation, exudates, swelling

Lower Respiratory Tract

Productive cough, pleuritic chest pain,
consolidative auscultatory findings

Urinary Tract

Fever, urgency, dysuria, hematuria

Wound or burn

Pus, edema, erythema, or discharge

Skin/Soft tissue Erythema, edema, lymphangitis
Central Nervous system Stiff neck, AMS, photophobia, vomiting
Gl Abdominal pain, diarrhea, vomiting
Liver Abdominal pain, ascites, fever, AMS

Peritoneal dialysis

Cloudy PD fluid, abdominal pain, fever

Genital tract

Low abdominal pain, vaginal discharge

\
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Most common causes of sepsis
‘.‘-“""1 . UTI: urinary catheters

'2. Pneumonia: ETT, trachs, aspiration

3. GI: abscess, perforations, obstructions

4. Other Causes: IVDU endocarditis. grafts, ports

*** Bacterial infections are most
common but sepsis is also VERY 3-4 SECONDS
seen with fungal, virus, &
parasite infections

9 ~ OF SEPS|
GRITLS B A
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The rule is...
' there are NO RULES

Mental status is variable

- Vital signs are variable K N OW

+ Physiologic Reserve

+ Special populations gE@ S ” S
on’t be fooled by temporary changes in vitals
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LACTATE - A MARKER FOR SEPSIS AND TRAUMA A

. I“-"‘i_actate is a screening test for CRYPTIC SEPSIS or SHOCK

A
Table 1. Causes of Lactic Acidosis

Inadequate oxygen delivery | Disproportionate oxygen demands | Inadequate oxygen ufilization
Volume depleton or profaund dehydraion
Significant blood loss

Septic shock

Profound anemia

Severe hypoxemia

Prolonged carbon menaxide exposure
Trouma

Hyperthermia
Shivering
Seizures
Sienuous exercise

Systemic inflammalory response syndrome

Diabetes mellinus

Totol parenteral nurrition

Thiamine deficiency

HIV infecion

Drugs such as metformin, sclicylote, onfirelroviral
ogents, isoniozid, propofol, cyanide

g
-

> 4 mmol/L suggests SEVERE BADNESS *** @

Medical Ce™
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M Elevation of lactate in severe sepsis = increased mortality

v Early clearance of lactate = improved mortality

Figure 4. Lactaf

mortality.'* Reprin

[ 254 in-hospitat from Shapiro et al. Ann
] 2006: 45:524-28
within 34

s a predictor of

024 2539 40

Lactate
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nd-tidal carbon dioxide is associated with mortality and
actate in patients with suspected sepsis 2013

hristopher L. Hunter MD, PhD?, Salvatore Silvestri MD**, Matthew Dean®,
ay L. Falk MD*®, Linda Papa MD, MSc™®
J

Patients with > 2 SIRS criteria & EtCO, < 25mmHg
is strongly correlated with lactate levels > 4mM/L
and increased mortality.

+ Allows use of existing equipment rather than purchase
approved lactate monitors.

» More work is being done on EtCO, and lactate...

University of Cincinnati A
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Clinical paper
Opportunities for Emergency Medical Services care of sepsis™
Henry E. Wang?*, Matthew D. Weaver®, Nathan 1. Shapiro®, Donald M. Yealy® 2010

iy of Alabama at B m 6
ty of Pitsburgh, Piesburgh, 9

 South, TN 266 Birmingham. AL 5249, United Statcs

15, United States -

‘f’-’ 4,613 ED patients presenting with serious infections
e
A5 Emergency ModieServices
Patient characteristic EMS (n= 1576) n (%) Non-f 1) or p-value
Age—mean (95% C1) 69.4(68.6-70.3) 55.1(544-558) 60,0(59.4-60.6) t-Test p<0.001
Sex
Male 703(44.6%) 1533(505%) 2236(485%) 08(07-0.9)
peme s =005 misien Retten
oo
s 120018 s sses(1300 05(08-10)
Black or African American 236(15.0%) 3N7(104%) 553(120%) 15(13-18)
Asian 39(25%) B7(29%) 126(27%) 09(06-13)
Hispanic of Latino. 63(40%) 156(5.1%) 219(48%) 0.7(06-1.0)
American Indian or Alaskan 0{0.0%) 2(006%) 2(004%) 00(00-37)
o e i saa1) Gsasin
Unknown TH(5.0%) 170(5.6%) 249(54%) 08(0.7-12)
Nursing home or rehabilitation facility patient 376{(23.9%) 67(22%) 443(9.6%) 13.9(10.6-18.4)
e e T e
Tachycardia (heart rate =90 beats/min ) 827(52.5%) 1637(53.9%) 2464(53 4%) 09(08-1.1)
Tachypnea (respiratory rate - 20 breathsmin) T79(49.4%) B72(28.7%) 1651(35.8%) 24(2.1-28)
e i ol P il e
ypsasion pmot ood pestre S0mmH)  1I9(030) e et T
e et Bt amn s o Srasas | ioass Tostinan  irepeogor

I T Ls o University of Cincinnati A
g — "‘,4- Veiaiems | & Hedlth.
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Opportunities for Emergency Medical Services care of sepsis
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Henry E. Wang? ", Matthew D. Weaver®, Nathan I. Shapiro®, Donald M. Yealy® ¥ 2010
ngham, 61 s AL 35249, United Sates N
. #A, Unied Seates
Boston, Messachuserts, United States - =
Table 3
ree
berween EMS vs. non-EMS patients
Characteristic EMS(n=1576)n(x)  Non-EMS(n=3037)n (%) Total(n=4613)n(x)  Odds ratie (95% C1) or p-value
Source of infection
Pacumonia a14(263%) 405(133%) 819(178%) 2421-28)
Urinary tract infection/pyeionephritis 287(182%) 315(104%) 602(131%) 19(16-23)
intea-abdominal 66(4.2%) 2781%) 313(65%) 05(04-07)
Skin,soft tissue 179(114%) 799(26.3%) 978121.2%) 04(03-04)
Unkown o other 530(200% 1271 (41.92 1901(31.2%) 09(08-10)
e ——
‘Organ dystunction
Alrered mental status 287(182%) 132044%) 419091%) 49(39-61)
Respiratory failure 320(203%) 247(8.1%) 567(123%) 29(24-35)
Mechanical vendil 36(23%) 23(08%) 59(13%) -
Liver failure: 8(05%) 18(06%) 26(06%) 09(03-21)
Renal failure 82030 S5(18%) 1725%) 22(15-33)
Cardiovascular failure 20m 16(05%) 58(13%) 52(28-99)
Septicemia 107%) 9(03%) 20(04%) 24(09-65)
Hematopostic {2 3(02%) 13(04%) 16(04%) 04(01-16)
Vasopressor use 95(6.0%) 5901.9%) 154(33%) 32(23-48)
Sepsis severity
Sepsis 1075 (682%) 1820(59.9%) 2895(628%) 1401
Severe sepsis 604(383%) a19(138%) 10230222%) 39(34-45)
Septic Shock e R 174038%) 36(26-50)
Martality inemergency department 6(3-10) 30-6) 5(3-8) Rank-sum p< 01
sepsis score.—median (10%)
Outcor
Alrve 1450(92.0%) 2970(98 8%) 4420(95.8%) Referent
Dead 126(8.0%) 6122%) 193(42%) 39(28-53)
T meropoomerbid 5
P

nalysis of Incidence, Care, and Outcome

hristopher W. Seymour'?, Thomas D. Rea’*, jeremy M. Kahn®, Allan |. Walkey’, 2012
Ponald M. Yealy’, and Derek C. Angus**

[severe Sepsis in Pre-Hospital Emergency Care W
<>

Retrospective study of 407,176 patients from 2000-2009

STROKE: 2.2 per 100

ACUTE MI: 2.3 per 100

SEPSIS: 3.3 per 100

University of Cincinnati 1
il o | @ Health,
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Mnalysis of Incidence, Care, and Outcome

Christopher W, Seymour'?, Thomas D. Rea’, Jeremy M. Kahn3, Allan |. Walkey, 2012

Danlld M. Yealy’, and Derek C. Angus™*

[Severe Sepsis in Pre-Hospital Emergency Care W
T

TABLE 1. PRE-HOSPITAL CHARACTERISTICS OF SEVERE SEPSIS HOSPITALIZATIONS COMPARED WITH THOSE HOSPITALIZED WITH ACUTE
MYOCARDIAL INFARCTION OR STROKE

Haspitalizations with Severe Hospitalizations with Hospitakizations with
Varisble Sepis (n = 13,249 AMI (1 = 9,06%) Stroke (n
Age, yr: mean (5D} 7106 7104 7504
Female sex, no. (%) 6149 (a8) 3,863 (44) 4826 (55)
Level of EMS care, no. (%)
ALS + BLS 21454 6562 72) 24625 29
oty 6135 (46) 2507 (28) 6356 1)
£ severity. 7o (%)
e theestening 1822 (1 1,566 21 56
et 499251 2352 (67} 29
rionurgen: L7430y DEESiE 231 )
Pre-haspital time interval, mine: mean (S3)
Responding to scene time. 47 (3.6) 43003 4.6 (540
Total scene time 348(183) 1407 2904
Scene.to-hosptal time 126(10.5) 1203 13100
ol pohospial vita siges, o, (91
= 80 o g s 21 918 12

& 481 51

34 beoaha/imin
11 4 w1 g8

y o
e
e

o0 fat
Heait ¢ 20 teats/imia 2,771 (24 2,083 (14) 7y
Pre-hospital crtical ilness fisk score, mean (D) 2304 171 0L09y 149 097
hespiial procedires, no. (06}
s mantal oxycpesn 7678 @5y 5555 166)
e a0 4y 55
ekt 487 151
o ing 6465 731
Priphiars! inieavenaus 5 5,315 (9

Befintion ofabbreviotions: ALS = advanced lf support; AMI = acute myocardia infarction; BLS ~ basic fe support; EMS
axygen saturation.

= Determined by first areiving EMS personnel.
* Calculated a3 an integer score ranging from 0 1o 8, using a previously publshed isk model (21).

emergency medical services; Sag, = arterial

03/03/2014

Mnalysis of Incidence, Care, and Outcome

[Severe Sepsis in Pre-Hospital Emergency Care W
Christopher W. Seymour'?, Thomas D. Rea™!, jeremy M. Kahn*’, Allan |. Walkey, 2012

bonald M. Yealy’, and Derek €. Angus® L
TABLE 3. COMPARISON OF QUTCOMES OF EMERGENCY MEDICAL SERVICES ENCOUNTERS HOSPITALIZED WITH SEVERE SEPSIS, ACUTE|
MYOCARDIAL INFARCTION, AND STROKE

Hospitalizations with Severe Hospitakizations with Acute Hospitalizations with
Variable Sepsis (a = 13,249) Mi(n = 9,069) Stroke (0 = 8981)
Passibie etoiogy of sepsis, vo. O
Bespiratery 818450 - -
threlogical 5,043 38 - -
Gastrointestinal 3,806 (29) - -
Skin, sot tisue, joint 1579 (12) - -
Central nervous system 7501) & =
Cardiovaseular 105.(1) = =
Organ faiktes, no. (%)
Renal 7232 (55) 1148 (13) 494 (6)
Pulmanary 5,242 (40) 978.(11) 949.(11)
Cardioc 227907 663 (7) 8501
Hematologic 1.926 (15) 2@ 178(2)
Neurological nzm 1290
Hepatic 6701y 13 (<0
Totat organ akires, mean (503 821 pa%
Charton Comertidy e, meen (303 2560145
Ad e, 00 ) 2613 (35
o mean GO si26
Discharge dispasion, no. 041"
Expieed 2596 (19.8) 1076012
e 3812 2% 27734
Skied parsing taciity 2,525 (28}
Lorg tenm acuie are 3261y

Definition of abbreviations: IQR = interquartie range; M — myocardal infarction.
*Possible etiologies of severe sepsis and the types of organ fadures are not mutually exclusive categories
" shbelin 2 ki

[severe Sepsis in Pre-Hospital Emergency Care W

WMnalysis of Incidence, Care, and Outcome

Christopher W. Seymour'?, Thomas D. Rea', Jeremy M. Kahni”, Allan | Walkey', 2012

bonald M Yealy’, and Derek C. Angus®* w
,/ Sepsis versus Acute MI or Stroke

v More commonly seen, treated, & transported by EMS
v Worse vital signs

v Unlikely to receive IV access %EP %‘g
v More organ failure

v More likely to die

v Rarely deemed life threatening...

GITLS ==

@ Health.

University of Cincinnati
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But there is good news...

y

N .
* ITLS o heer University of Cincinnati

| & Hedlth.

—\ Medical Center

for anlateral ST elevation,
ACUTE | EARCT

DERS
1571 v ity sompests
Jardial injury/ischemia

emsi2lead.com

EARLY GOAL DIREGTED THERAFY IN THE TREATMENT OF SEVERE SEFSIS  [IRALSL
AND SEPTIC SHOCK

Ewanutt RVERS, MLD., M.P.H., BRvant NGuvew, M.D., SUZANNE HAVETAD, MA., Juut Ressiin, BS.,
Auexancua Muzan, B.S., Bemnanc Knosuc, M.D., Ecwaro PeTersow, PuD., anc Meact Towanovics, MD.,
FOR THE EARY GOAL-DIRECTED THERAPY COLLABDRATIVE GROUP*

Landmark study of 263 pts with severe sepsis
Prioritized the 15t 6 hours of care

+ 16% absolute reduction in-hospital mortality
« Improved 28 day & 1 year mortality

+ Sepsis Six

1) High flow oxygen

2) Fluid resuscitate

3) IV antibiotics

Blood Cultures

Measure lactate & hemoglobin
Measure urine output

13
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Why was EGDT so successful?
It is NOT b

Rather, i
it mac

@ Health.

14



y —

I e
/ o
/ -

/

'\ Survivin
> /) Sepsis

ampaign

“The resuscitation of a patient in severe sepsis...

\ Should begin as soon as the syndrome is
recognized and should not be delayed”

\

\
I T Ls Ohrl,m University of Cincinnati q
L1 =/ eiCdmai | \Q Health.

L=
Surviving Sepsis Campaign: International \g’m{‘ Surviving
Guidelines for Management of Severe Sepsis S Sepsis
apd Septic Shock: 2012 ampaign
1. Routine screening of potentially infected seriously ill
| patients for severe sepsis to aliow earlier implementation of
therapy (grade 1C).

2. Protocolized, quantitative resuscitation of patients with
sepsis-induced tissue hypoperfusion. Goals during first 6
hours of resuscitation
v' CVP 8-12mmHg
v MAP > 65mmHg
v Urine output > 0.5ml/kg/hr
v Central venous or Mixed venous O2 satuation 70% or 65%

respectively

"x\
A ;
I T Ls Ohrl,m University of Cincinnati 3
@ : ——— A- Vorchdmat | 1@ Health.

03/03/2014

=
Surviving Sepsis Campaign: International \\«\\\“’ﬂ/-j‘ Surviving
Guidelines for Management of Severe Sepsis 5 / Sepsis

and Septic Shock: 2012 ampaign
[
/

/'3.1n patients with elevated lactate levels targeting
resuscitation to normalize lactate (grade 2C).

4. Crystalloids as the initial fluid of choice in the resuscitation
of severe sepsis and septic shock (grade 1B)

x\
A ;
I T Ls Ohrl,m University of Cincinnati 3
@ : ——— A- Vorchdmat | 1@ Health.

15



L=

Surviving Sepsis Campaign: International \«\g’/fh" Surviving

Guidelines for Management of Severe Sepsis > Sepsis

apd Septic Shock: 2012 ampaign

/

/5. initial fluid challenge in patients with sepsis-induced tissue
hypoperfusion with suspicion of hypovolemia to achieve a
minimum of 30 mL/kg of crystalloids. More rapid
administration and greater amounts of fluid may be needed
in some patients (grade 1C).

6. Fluid challenge technique be applied where in fluid admin is
continued as long as there is hemodynamic improvement.

03/03/2014

', Ohio . B o =
ERITLS b RS | W@ Health

Lgt
Surviving Sepsis Campaign: International \@fh" Surviving
Guidelines for Management of Severe Sepsis 5 / Sepsis
and Septic Shock: 2012 ampaign
/

/
/7. Vasopressor therapy initially to target a mean arterial
pressure (MAP) of 65 mm Hg (grade 1C).

8. Norepinephrine as the first cholce vasopressor (grade 1B

9. Dopamine as an alternative vasopressor agent to
norepinephrine only in highly selected patients (eg, patients
with low risk of tachyarrhythmias and absolute or relative
bradycardia) (grade 2C).

', Ohio . B o =
ERITLS b U | @ Hedlth

=
Surviving Sepsis Campaign: International \@fh" Surviving
Guidelines for Management of Severe Sepsis 5 / Sepsis

and Septic Shock: 2012 ampaign
[

;,1"0. Administration of effective 1V antibiotics within the first
' hour of recognition of septic shock (grade 1B) and severe
sepsis without septic shock (grade 1C)

11. 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 hours after the diagnosis is made, if feasible (grade 1C)

', Ohio . B o =
ERITLS e
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=
Surviving Sepsis Campaign: International \ S Surviving
Guidelines for Management of Severe Sepsis 5 / Sepsis
and Septic Shock: 2012 ampaign

12. Noninvasive mask ventilation (NIV) may be used in that
minority of sepsis-induced ARDS patients in whom the
benefits of NIV have been carefully considered and are
thought to outweigh the risks (grade 2B)

‘ 13. Target a TV of 6mli/kg IBW & a plateau pressure < 30 cm
| H20 in patients with sepsis induced ARDS (grade 1A)

“-‘ 14. Sepsis patients be maintained with the head of the bed
elevated to 30-45° to limit aspiration risk and to prevent
the development of ventilator assoc pneumonia (grade 1B).

03/03/2014

IT Ls Ohigm' University of Cincinnati 7
g A— Medical Center ‘ @ Hedlth.

L/

\\\\ Y/, ;" Survivin
Sepsis
| ampaign

L-nttp://www.survivinqsepsis.orq/Pages/defauIt.aspx

\
\
\

\_There is so much more information...

~

IT Ls Ohigm' University of Cincinnati 7
g ‘A- Voioromat | @ Hedlth.

IN TREATING SEPSIS, THE ST HOUR IS CRITICAL

AND THE FIRST CAN BE DECISIVE.

17



Pre-Hospital Severe Sepsis Screening Tool

Sepsis: a need for prehospital interVENtion? (e ams ot e ttoming prosantand new ot pason

Temperature >38.3 or <36°C
en | 1 " Heart rate > 90 min-!
W hobson,' T Natbeam, A Dans' 2009 Respiratory rate > 20 min-"
Acutely altered mental status
Glucose> 6.6 mmol/L (unless diabetic)

ROBSON [ ——

Preumonia
um

SCREENING TOOL

Abdo pain/ diarrhoea/ distension
Meningitis
Cellulitis/ septic arthritis/ wound infection
Infected indwelling device

¥ yes, patient has sepsis )
? 2

Are any of the following present and new to the patient?
Bload pressure systolic <90 or mean < 65 mmhg
Oxygen saturations <80%

Not passed urin for > 8 hours
Lactate > 2mmoll
Prolonged bleeding from minor injury or gums

Yes

rmmmmmmlmmammm
+

Start hartmann's 1 ltre stat
Blood cultures, measure lactate
Antibiotics as PGD.
Inform receiving unit

T
Sepsis, no organ The patient has severe sepsis
\ dysfunction Oxygan 15 lpm NRB:

03/03/2014

Original Contribution
The impact of emergency medical services on the ED care
of severe sepsis™

Jonathan R. Studnek PhD®®, Melanie R. Artho MD®,
Craymon L. Gamer Jr®, Alan E. Jones MD**

,-ﬁ 311 patients (51.4% transported by EMS)
« Patients transported by EMS were more critically ill
v" Shorter time to first antibiotics (111 vs. 146 minutes)
v Shorter time from triage to EGDT initiation (119 vs. 160 minutes)

2012

« If EMS provider indicated a written impression of sepsis
v" Shorter time to antibiotics (70 vs. 122 minutes)
v" Shorter time to EGDT initiation (69 vs. 131 minutes)

Suggests that EMS care impacts both diagnostic &
treatment process of patients with severe sepsis

@\m.s

University of Cincinnati q
z A UG |\ Health

Arriving by Emergency Medical Services
[mproves Time to Treatment Endpoints for -
Patients With Severe Sepsis or Septic Shockl I 20m

Roger A. Band, MD, David F. Gaieski, MD, Julie H. Hylton, Frances S. Shofer, PhD,
vunish Goyal, MD, and Zachary F. Meisel, MD, MPH

«,/ 963 severe sepsis patients during a 2 year time period

-+ Time to antibiotics: 116 min for EMS vs. 152 min

» Median time to initiation of IVF: 34 min for EMS vs. 68 min

« After adjustment for APACHEII score, age, & initial lactate...
Despite shortened ED treatment times for septic patients

who arrive by EMS, an in-hospital mortality benefit could
not be demonstrated...

\ 3
SRITLS S A UG | @Hedlth
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| “If a patient is recognized as having sepsis

\ early by EMS personnel, an important trajectory
l\, is started that results in decreased time

| to 2interventions that are associated with
\improved survival... aggressive resuscitation,
& early antibiotic administration”

¥ Orip )
* ACEP University of Cincinnati
‘/L- Me
[

it | 1@ Hedlth.

Kumar A, Roberts D, wood K, et al. Duration of hypotension before
initiation of effective antimicrobial therapy is the determinant of survival
in human septic shock. Crit Care Med 2006;34:589-96

Brown E, Bleetman A. Ambulance alerting to hospital: the
need for clearer guidance. Emerg Med J 2006;23:811-14.

19



What are departments doing
around the country? 1\5&\\

., Sepsis alert protocol

Centura Health
Prehospital Emergency Services
=j= Centura Health

2 part study in 2009

« 112 patients

+ Goal: Determine EMS
feasibility of recognizing
sepsis + outcomes

03/03/2014
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EARLY DETECTION AND TREATMENT OF PATIENTS WITH SEVERE SEPSIS BY
PREHOSPITAL PERSONNEL

Wayne F. Guerra, uo, ma, Thomas R. Mayfield, us, nrewr-p, Mary S. Meyers, us, emT-p,
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Table 1. Prehospital Sepsis Alert Protocol Criteria as.
Stated on Laminated Cards
Is years and older and not pregnant

Ateast
Tomperaturs > 34°C (00.42P or <36°C (96.8'F)
Pulse > 90 beats/m
piratory rate > 20 or y ventilated

and
Suspected or documented Infection
and

Hypope«usm as manffested by one of the following:
Systolic blood pressure < 80 mm Hg
Mean arterial pressure < 55 mm Hg Table 3. Emergency Medical Services Treatment Protocol
Lactate level = 4 mmol/l for Medical Shock Patients

Administer high-flow oxygen via non-rebreather mask

Establish two large-bore intravenous lines and draw blood
samples

Administer 20-cc/kg bolus of crystalloid fluid in 500-cc
increments with reassessment of blood pressure and breath

\ sounds after each bolus
\ Contact base station if systolic blood pressure remains < 90 mm

Hg after the 20-ce/kg bolus
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I T Ls OO, Reassess patient regulary and record vita signs, breath sounds,
z cardiac rhythm pulse oximetry, venous glucose, and

| ppor e (if available)
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67 of 112 septic patients cared for by “trained providers”

- Trained providers identified 32 of these patients (47.8%)

Table 4. Patients with Diagnosis of Severe Sepsis: Sepsis
Alert Protocol Was Not Initiated by Trained

Paramedics Using the Screening Tool * 5 pts treated for sepsis by

Protocol Not Initiated Due To s untrained EMS providers”
Prehospital vital signs did not meet criteria 5
Patients had cryptic shock and EMS lactatewasnot 8

pa}z"ib&im identified by an elevated WBC SIRS 13 ***30% cryptic septic shock

sis not recognized by providers 9

EMS = Emergency Medical Services; SIRS = systematic inflam-
matory response syndrome; WBC = white blood cell count.
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,.’: Overall Mortality: 26.7%
+ Mortality Sepsis Alert Protocol: 13.6% (P=0.040)

Prehospital Severe Sepsis 1121

Table 5. Unadjusted Mortality of Sepsis Alert Protocol and Non—Sepsis Alert Protocal Patients Transported by Both Trained
and Untrained Emergency Medical Technicians and Paramedics {n = 112)

Sunival: Sopsis Alort Patierts,* Odds.

EMS Sovero Sepsis Pationts  Survivors  Nonsurvivors. Ratio 95% Confidence Interval
Aletst (0 = 37) 32 5 319 114638
Non-Alerts (n = 75) 50 25

EMS = Emergency Medical Services.
: Fihers exact test p - 0040 Yates coninuty orrcton, p=0.045.
+ Includes five patients transported by untrained provi

Table 9. Intravencus Fud Admiisratio: Sesis lrt
Table 6. Hospital Interventions: Sepsis Alert Protocol and col Pationts and Non- Sepsis Alert Protocol
Non' Sepsis Alert Protocol Patients (n = 112) Patentowih Sovers epls
Non-Alert Inravenous Flug ~ Sepsis Alert  Non-Alert
Hospta tenvertions (oav) v pvaie Administered Patients Patients __p Value®
Endotrachel nbation, | 3@ 26046 0.003" Flidat2h 16881 1297 14971187 054
n =771
Gentral venous ine 2@ 51680 054 Fluidats h 420723028 35172681 030
ment, n (%) =108
Minutes to antibiofics, 726 = 5.3 985+ 899 0,07 Tolfue | amaszssy aszanz ot

Hospital lngth of stay (0, 7368 84+88 065
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A concern in prehospital sepsis care... the false positives

Table 10. Diagnosis of Patients Not in Severe Sepsis:
Sepsis Alert Protocol Initiated by Trained
Providers

No. of
Diagnosis Patients

Septic but did not meet criteria for severe sepsis
Post-ictal with an infection

Pulmonary embolus with infection

Ruptured abdominal aortic aneurysm

Narcotic withdrawal and infection

Tumor lysis syndrome

Partial small bowel obstruction

Total
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Division of Fire
City of Columbus, Ohio

Standard Operating Procedures

Subject Sepsis Alert
S.0.P. Number Approved Acknowledged
07-02-23

Vol-CH-Cat.Sub

o Chief
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Adult Medical Emergencies Sepsis Alert
A Sepsis is the body's potentially life-thr i to an infection, which occurs when
i into the to fight the infection trigger inflammation throughout

the body. This i creates mi ic blood clots that can block nutrients and

oxygen from reaching organs, causing them to fail. If sepsis progresses to septic shock,
blood pressure drops dramatically and the person may die.

Procedures

Standard Operating
S

Adult Medical Emergencies Sepsis Alert

Fora patientwith suspicion of infection, if “yes” to three or more of the questions
below, then pre-hospital screening criteria is met. Declare “Sepsis Alert” and follow

treatment and steps.

Temperature > 38° C (100.4°F) or < 36* C (96.8°F)?

Pulse rate > 907

Respiratory fate > 20 (or COz < 30 mm Hg)?

Systolic blood pressure < 80 mm Hg 2

@ !‘Il! Lactate level > 4 mmol/L Heolth.

03/03/2014

22



03/03/2014

s
EI CENTRAL OHIO TRAUMA SYSTEM
REGIONAL EMS ADULT ( > 16 YEARS) THERAPEUTIC INTERVENTION
T SEPSS SCREENING TOOL o Establish Patient Airway/intubste i necessary
EMIS Agency Name: +  Administer 100% 02 at 15 fitersper minute by
Patient Name: non re-breather mask (NRB), regardless of Sp02.
Date/Time «  Initiate at least one large bore IV of 0.9NS, and
TPTIY preferably two large bore, i time allows,
e without delaying transport
PATIENT HISTORY SUGGESTIVE OF s Administer rapid infusion of normal saline fluid
Known or Suspected infection boluses, reassessing blood pressure, pulse and
* RecentAntibiotic Therapy breath sounds with every 500 ml of fluid given to
* RecentMedical/Surgical Procedure J the patient. (If 1 rales, D/C bolus and maintain
* Recent Hospitalization ] IVKVO)
* Indwelling catheter O *  Notify Receiving Hospital of Sepsis Alert (if
= History of Cancer applicable)

= Patient residentof LTC/rehab facility

PATIENT MONITORING

o Vital signs, induding temperature and pulse

CLINICALCRITERIA .

= Systolic 8P < 90mmHg | g

—r Obtain blood sample for lactate (if available)
HRm b0 Apply Cardiac Monitor
P20 Transfer patient flat (if tolerated)

* Temperature 21004 F OrS 96,87 O sk

= Acute Mental Status Changes

* Lactate Level2 4 mmol/L (if avallable)
1fSBP<30 or patient meets 2or more
clinical crieria, activate Sepsis Alert

EMERGENCY DEPARTMENT SEPSIS ALERT

* Sepsis Alertto ED

= Time Sepsis AlertActivated

Approved by the Pre-Haspital Committee:,
Approved by the COTS Board:

Sepsis
Sepis is @ ropidly progressing, [ife threatening condition due 1o systemic infection. Sepsis must
i Y 4 to prevent shock and death.
Sepiis can bo identiied when P the Systemic ¥ Respon

Orange County EMS System . e prined . poflied vMe apech e

 Temparahre s 26 € (1004 § OF 36 € (208"
Medical Treatment Protocols . ioimme s 30 beotnine Fen
*  Heart Rate > 90 beats/min

0 SRS, severe sopiis may o ond inodequate
rgon perfusian, resuting in metoholic acidosis morked by eleveted blood loctate levels ond
decrected EICO2 levels [measured by coprography)

Sepsis Alert
The purpase of o Sepsis Alert is 1o provide pre-arrival Emergency Department natification in
order 1o facliiote rapid assessment and freaiment of o sspected severe sepss patient.

A Sopsis Alsrt wil ba instituted for patients meating the following 3 creric:

. Supected infection

. Two or mor of the following:
* Temperature > 36° C (100.4° F) OR < 36° C 068" F)
*  Respiratory Rote > 20 breaths/min

* Heart Rote > 90 beots,/nin

3. EIC02 5 25 mmHg OR Lociate > 4 mal

Basic Life Support
+ Supplemental 100% Oxygen

Full ALS Assessmant and Treatment

Nofify hosgital of incoming Sepsis Alert prior to arrivol

IV 0:9% NaCl en route

+ Adminster 250 ml boluses vl systokc B9 > 90 mmHg

* Total amount of IVF should not exceed 2000 ml

* Boluses may be given in ropid succession If systokic rematns < 90 mmHy

If systolic BP remaing < 90 mrmkg offer 41h Auid bolus (1000

*_Dapoming Infusion a1 5-20 meg/kg,/min itrated ta maintoin systolic 8P > 90 mm Hg

Manage the airway: O2 sats > 94%
Fluid Resuscitate: MAP > 65

Prevent hypothermia
Trend the vital sighs
Check a blood sugar

Transport to the correct ED
Notify the receiving facility

Make your case for sepsis
Advocate for your patient
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YN RY=Xe 0 from here?

v’ Continued education
v/ Community awareness

v" Improved protocols
v “Sepsis Centers”

v Prehospital lactates
v’ Further research
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Conclusions

+ /Sepsis is a true medical emergency killing thousands
‘z’ For EMS, sepsis is the new STEMI, Stroke, or Trauma
 The first step to making a difference is clinical suspicion...

« Early aggressive resuscitation saves lives
« Sepsis is tricky... beware the patient who looks well
* Remember the risk factors for sepsis

« Advocate for your patient in the ED
« Future fight against sepsis will absolutely extend into EMS

“What you do... & what you don’t do...
makes a difference”
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