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Sepsis

Establish an overview of Sepsis Timeline

Discuss sepsis definitions, guidelines, and reimbursement

Review new evidence

Myocardial Infarction

Discuss 2018 Guideline Updates

Review a Chest Pain Protocol

List New MI Definitions

Clostridium Difficile

Review 2018 Updated Guidelines

Discuss Eosinopenia Prediction Score



Sepsis



Leading Cause of Death

1.5 Million Cases

1 case every 20 seconds

20% M ortality

92% Community Origin



Surviving Sepsis Campaign

Sepsis-1, Sepsis-2, Sepsis-3

Medicare SEP-1

GUIDELINES

DEFINITIONS

REIM BURSEM ENT



A 32 year-old female presented with nausea, vomiting, + 

epigastric pain radiating to her back.  

She drinks 1 pint of liquor daily. 

+Murphy’s sign. 

She is only oriented to person.

VS: T 38.0C     HR 105       RR 32    BP 89/ 50      O2 sat 88% RA

Labs:

Lipase >3x ULN

WBC 32,000 + 8% bands

Lactate 2.4 mmol/ L 

Cr 1.6 mg/ dL

It is 2.5 hourssince triage, Do you start antibiotics?
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Sepsis Definition



Sepsis Definitions

1991

Sepsis-1

SIRS

Definition

2001
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MOD
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X
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(Bone, Balk et al. 1992)

(Rivers, Nguyen et al. 2001)



Sepsis-3

SIRS

Severe Sepsis

SOFA



Sepsis = SEVERE sepsis:
A life threatening dysfunction caused by a dysregulated 

host response to infection.

Organ dysfunction:
SOFA 2 points increase from baseline

Septic Shock:
Requiring Vasopressors with Lactate >2 + M AP <65

Absence of Hypovolemia 

Sepsis-3

(Singer et al. 2016, JAMA)



A 32 year-old female presented with nausea, vomiting, + 

epigastric pain radiating to her back.  

She drinks 1 pint of liquor daily. 

+Murphy’s sign. 

She is only oriented to person.

VS: T 38.0C     HR 105       RR 32    BP 89/ 50      O2 sat 88% RA

Labs:

Lipase >3x ULN

WBC 32,000 + 8% bands

Lactate 2.4 mmol/ L 

Cr 1.6 mg/ dL

It is 2.5 hourssince triage, Do you start antibiotics?

SOFA >2 = Sepsis

SIRS = 2/4

qSOFA = 3/3



Use Required M ortality Risk

SIRS Screen

SOFA

qSOFA
Screen

SIRS/qSOFA = NON-ICU

SOFA = ICU

(Singer et al. 2016)



qSOFA ICU Specificity = 33%

Sensitivity Specificity

SIRS 88% 26%

qSOFA 61% 72%

(Fernando et al. 2018, Ann Intern Med)



Sepsis Guidelines
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Fluids!

Pressors!

Blood!



2013 NY Law

Rory’s Regulations

Sepsis Measures

https://rorystauntonfoundationforsepsis.org/



2016 Illinois Law

Gabby’s Law

Sepsis Measures

https://www.sepsis.org/faces/gabriella-galbo/



“ A single death is a tragedy, a 

million deaths is a statistic”  

–J. Stalin

Who killed more than 17 million of his own Russian people



Antibiotics vs Fluids



Antibiotics, Antibiotics, 

Antibiotics!

1h 18 min

57 min

2h 33 min

M ortality increases 14% Antibiotics >3hr



Surviving Sepsis Revision

1 hour bundle

57 min

🙄



A 32 year-old female presented with nausea, vomiting, + 

epigastric pain radiating to her back.  

She drinks 1 pint of liquor daily. 

+Murphy’s sign. 

She is only oriented to person.

VS: T 38.0C     HR 105       RR 32    BP 89/ 50      O2 sat 88% RA

Labs:

Lipase >3x ULN

WBC 32,000 + 8% bands

Lactate 2.4 mmol/ L 

Cr 1.6 mg/ dL

It is 2.5 hourssince triage, Do you start antibiotics?

Guidelines:

SIRS

1 hour Bundle!



Sepsis Reimbursement



Sepsis Reimbursement

’15 ‘18

SEP-1
SEP-1: 

Version 5.4

(Pepper et al. 2018, Ann Intern Med)



3-Hour Bundle
Blood Cultures

Broad Spectrum Abx

30 mL/kg (hypotension)

Lactate

2+ SIRS

Severe Sepsis

• SBP < 90 Or M AP <70

• Plt <100K

• Cr >2 OR UOP <0.5 

• Tbili > 2

• Lactate >2

• INR >1.5 or aPTT >60s

6-Hour Bundle
Remeasure Lactate >2

SHOCK

• 2+ Hypotension - Pressor

• Specific Bedside PE or 

• 2/4 Advanced 

Interventions

Value Based Purchasing

2018 = 2% Medicare Reimbursement







A 32 year-old female presented with nausea, vomiting, + 

epigastric pain radiating to her back.  

She drinks 1 pint of liquor daily. 

+Murphy’s sign. 

She is only oriented to person.

VS: T 38.0C     HR 105       RR 32    BP 89/ 50      O2 sat 88% RA

Labs:

Lipase >3x ULN

WBC 32,000 + 8% bands

Lactate 2.4 mmol/ L 

Cr 1.6 mg/ dL

It is 2.5 hourssince triage, Do you start antibiotics?

Yes!

3 hr bundle

Documentation:

SIRS

Severe Sepsis



Evidence Based Medicine

Hospital Reimbursement

Patient Outcomes

Mix?

😳😭😒🤪

😤😡

🤪 ♀️

🤪 ♀

🤪



– Fluid Selection

Students, How do you know you are on a 

surgery or medicine rotation? 





Normal 

Saline
LR Plasma-Lyte

Na+

K+

Ca2+

M g2+

Cl - 154 109 98

Lactate

Osmolarity

pH





NS Balanced P value

Hospital Free Days 25 25 0.41

MAKE-30 5.6% 4.7% 0.01

AKI (>Stage II) 8.6% 8.0% 0.14

In Hospital Death 1.6% 1.4% 0.36M AKE - 30: Major Adverse Kidney Event in 30 days

Death, Renal Replacement, 2x Cr @ Discharge 

NNT = 111

CONFOUNDING, Single Center



Single Center, unblinded

MICU + Severe sepsis/ Septic shock + 

Procalcitonin >2

IV vitamin C 6g, thiamine, Hydrocortisone 50 q6

CITRIS-ALI: Phase 2

41% vs 9% (intervention)

(Marik et al. 2017, CHEST)



Timely Antibiotics!

Consider LR

Still Document Severe Sepsis $$$

Do not use qSOFA in the ICU 



Chest Pain



Last Updates

STEMI 2015

NSTEMI 2014

DAPT 2016

Discuss new chest pain scores

Review Imaging vs Standard Care

List new MI definition



• 6% of all ED visits

• $14 Billion

• 75% Noncardiac

• <20% ACS

• Missed ACS largest ED malpractice

• 2-8% misdiagnosed/ discharged



A 55 year-old female with no PMH presented to the ED with 

substernal chest pain at rest. 

Worse with exertion, better w ith nitroglycerin.

Non reproducible, No radiation, No diaphoresis

Worse with Inspiration

High sensitivity troponin negative at 0h + 6h

EKG No changes

BMI 40

What prediction scores?



(Mark et al. 2018, JACC)



A 55 year-old female with no PMH presented to the ED with 

substernal chest pain at rest. 

Worse with exertion, better with nitroglycerin.

Non reproducible, No radiation, No diaphoresis

Worse with Inspiration

High sensitivity troponin negative at 0h + 6h

EKG No changes

BMI 40

What prediction scores?

HEART = 4

Intermediate

EDACS = 2

Low



No Difference

$300 Less

54% Reduction in 

time to diagnosis

(Bhatt et al. 2017, JACC)



CTA vs Standard Care for Stable Chest Pain

(Newby et al. 2018, NEJM)

A SCOT-HART Trial - 5 years



(Levsky et al. 2018, JACC)

No history of CAD

Negative Troponin

Resolution of chest pain

11%

34h

No difference in outcomes



(Shaffer et al. 2017)

Shared Decision M aking or Usual Care

CTA or Stress

• No significant difference:

• # ED visits

• Imaging studies

• Procedures

• SDM = 125.6 few tests/ 100 patients



A 55 year-old female with no PMH presented to the ED with 

substernal chest pain at rest. 

Worse with exertion, better w ith nitroglycerin.

Non reproducible, No radiation, No diaphoresis

Worse with Inspiration

High sensitivity troponin negative at 0h + 6h

EKG No changes

BMI 40

Positive at 12 hours

BP 212/115

Is this an Type I I  NSTEM I?



5 TYPES NSTEM I

1. Ischemic

2. Demand

3. Sudden Cardiac Death

4. PCI

5. CABG

(Thygsen et al. 2019)





A 55 year-old female with no PMH presented to the ED with 

substernal chest pain at rest. 

Worse with exertion, better w ith nitroglycerin.

Non reproducible, No radiation, No diaphoresis

Worse with Inspiration

High sensitivity troponin negative at 0h + 6h

EKG No changes

BMI 40

Positive at 12 hours

BP 212/115

Is this an Type I I  NSTEM I?

YES: SYM PTOM S



• Could consider EDACS if HEART intermediate

• Still on the fence about Coronary CTA rule out

• Type II NSTEMI now has new criteria!



Clostridium Difficile



X2

M etronidazole

Vancomycin



(McDonald et al. 2018, IDSA Guideline)

Severe: 

WBC >15,000 OR Serum Cr 

>1.5

Fulminant:

Hypotension, Shock, I leus, 

or M egacolon

Treatment

Non Severe 

Initial

Vanc 125 po QID x 10

Severe

Initial

Fulminant 

Initial

1st Recurrence
Vanc taper 2-8 weeks

FDX (if van 1st)

2nd 

Recurrence



(Kulaylet et al. 2018, JAMA Surgery)

WBC >15K had no significance



PatientlyWaiting…..

Community Acquired Pneumonia



Questions?
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