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“SEPSIS ALERT!”



Objectives

Develop a framework for the management
of septic shock

Review post-sepsis care and outcomes after the ICU

Discuss the diagnosis & diagnostic pitfalls of sepsis
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HR > 90 bpm
RR > 20 or PaCO2 < 32

WBC >12 or <4 or %bands >10%
Temp >38 or <36

How DID We Define Sepsis?

Sepsis

SIRS + 
Infection

Severe Sepsis

Sepsis + 
Acute Organ 
Dysfunction

Septic Shock

Severe Sepsis + 
Hypotension*

(not reversed by IVF)
Multisystem

Organ 
Failure

SIRS



Tachypnea
Hypoxemia

Altered mental status

Organ Dysfunction

Hypotension
Tachycardia

Urine Output <0.5 mL/kg/hr
Creatinine

Jaundice
Total Bilirubin >4

INR>1.5
Platelets <100K
Lactate>2



Severe
Sepsis

Burns
Trauma

Toxins

Pancreatitis

The Problem with SIRS Criteria

Sepsis

SIRSINFECTION



Hypotension ≠ Septic Shock
BEWARE Sepsis Mimics!

Common Mimics Uncommon

Hypovolemic
Hemorrhagic 

Pulmonary Embolism
Cardiogenic
Tamponade 

Anaphylaxis
Adrenal Crisis

Myxedema Coma
HLH

Toxidromes
Severe DRESS/SJS



SOFA Score

Sepsis-related Organ Failure Assessment

+

Infection

Hypotension
Hypoxemia

SOFA ≥ 2 

= 10% morta
lity

 ris
k

Singer et. al JAMA 2016

Altered mental 
status

Oliguria
AKI

Bilirubin

Platelets



qSOFA Score

Sepsis-related Organ Failure Assessment

Hypotension
SBP <100 mmHg

Tachypnea
RR>22

Singer et. al JAMA 2016

QUICK

Altered Mental
Status



Machado et al. AJRCCM 2020

q Poor sensitivity for sepsis

qSOFA Score



Now What?

Acute-Care ICU

q ≥ 2 ≥ 2

Predictive for in-hospital mortality

Machado et al. AJRCCM 2020



Now What?
Critical Care Societies & Medicare still not using SOFA 

Newer data casting doubt on their clinical validity

IN PRACTICE: Back to SIRS (+ qSOFA?)

q+



Sepsis Alerts 
start in the ED

Inpatient
Sepsis Alerts 
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What’s next?

Sub-phenotypes, Personalized & Predictive  

Bhavani et al. AJRCCM 2019
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What’s next?

Bhavani et al. AJRCCM 2019

Sub-phenotypes, Personalized & Predictive  
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Phase 1 (0-6hrs): Early Dx & Stabilization

EARLY ANTIBIOTICS are key! (after cultures!!)

Thoughtful volume resuscitation + pressor use

EARLY recognition! 
+Adjunct diagnostics (ex. Lactate)

Think about adequate access 
(Short term good peripheral access is OK!)

q



Caution!

HIV
Transplant patients

Rheumatologic conditions 
Elderly

ESRD on HD

Immunocompromised 
Patients!



Resuscitation in Sepsis

MAP = CO x SVR

Stroke Volume                HR

Preload Contractility Afterload

In Sepsis

Normal response 
=     Heart Rate

Fluid Boluses Inotropy



Resuscitation – Fluid Responsiveness

Fluid Responsiveness
Cardiac Output ~10-15%

Fluid Tolerance
Fluid administration DOESN’T cause harm

Only ~50% of septic patients are fluid 
responsive after initial resuscitation

Fluid Responsive ≠      Sustained MAP 

Lung 
Ultrasound

Passive Leg Raise
Pulse Pressure

IVC 
LVOT VTI

And MORE!

None are perfect. ALL have limitations!!



SALT-ED Trial

Self et al. NEJM 2018

Largest benefit seen in 
pre-existing renal 

dysfunction

No difference 
in mortality or

hospital free days



SMART Trial

LaMontagne et al. JAMA 2020

Secondary analysis showed mortality benefit!
More to come on the LR vs Saline debate



LaMontagne et al. JAMA 2020

New 65 Trial

No difference: mortality, renal function, respiratory function, 
ICU length of stay or 90-day cognitive outcomes

Accelerated liberation from 
vasopressors by ~5 hours



Resuscitation – Practical Tips!
Consider Access!
Central line ≠ Fastest

22 GA PIV

20 GA PIV

18 GA PIV

18 GA LONG PIV

16 GA PIV

14 GA PIV

PICC Single Lumen (16 GA)

PICC Double Lumen (18 & 22 GA)

Triple Lumen Catheter(18 GA)

Each additional 
extension tubing can 
reduce flow by 30%

mL/min
30

60

105

85

205

330

15

10

105

Flow ∝ r 4/L



Resuscitation – Practical Tips!

”Normal EF” in sepsis may actually be low
(Pressors augment cardiac output)

If not responding to pressors/fluid boluses 
à consider the “septic heart” (get a TTE)

Cautious boluses in ESRD, CHF, pulm hypertension 
or peri-intubation patients (250cc à reassess!)

Not all hypotension needs fluid!!
“Dry lungs are happy lungs”



Resuscitation in Sepsis

MAP = CO x SVR

Stroke Volume                HR

Preload Contractility Afterload

In Sepsis

Normal response 
=     Heart Rate



Vasopressors – Which one? 

β𝝰

IsoproterenolVasopressin

𝝰1 only 𝝰1 > β1 𝝰1 > β1 = β2 Dose Dependent

β1 > β2 >> 𝝰 β1 & β2 only
Vasoconstriction Inotropy

V1V2

Ino-pressor

Ino-dilator ≠ Pressors

Vasopressor

Vasopressor

Phenylephrine Norepinephrine Epinephrine Dopamine

Dobutamine



Epinephrine

Vasopressin

Norepinephrine

PhenylephrineDopamine

Ino-pressor

Vasopressor

Ino-pressor

VasopressorInoconstrictor

Vasopressors – Which one in SEPIS? 
1

2

3

4OR

SVR      CO
Side effect: arrhythmogenic

SVR      
Mortality benefit in septic shock

SVR      CO
Side effect: arrhythmogenic

Neither are great options L



Vasopressors – Is Peripheral OK?

Low dose for ~24hrs (or more?)

Emerg Med Austr 2020

Norepinephrine

20 GA PIV

18 GA PIVPhenylephrine

Epinephrine

NOT in 
hand or wrist

OK Peripherally



What Doesn’t Work?

Vitamin-C
Statins

Anti-TNF therapy
G-CSF
EGDT

Steroids?



Obtain Blood/Urine/Sputum cultures 
(Try to get before ABX BUT don’t delay ABX) 

Obtain Basic Imaging (CXR/POCUS)
Consider advanced imaging (CT scan)

START with careful history & physical

Consider advanced diagnostics
(Lumbar puncture, bronchoscopy, etc.)

Phase 2 (6-24hrs): Finding the Source



Phase 2 (6-24hrs): Finding the Source

Pneumonia
Empyema

Meningitis

Endocarditis
Pericarditis

Urinary Tract Infection

C. Diff
Abscess

Pancreatitis
Cholecystitis 

Bacteremia

Cellulitis
Line infection
Ulcers

Osteomyelitis
Septic arthritis

Sinusitis

Drug fever
Central fever
Malignancy

DVT/PE
Rheumatologic
Post-operative

Transfusion reaction
Transplant rejection 
Adrenal Insufficiency 

NON-infectious



Phase 3 (1-3 days): Limit Iatrogenesis

Consider diuresis! (Obligate ICU intake 2 - 4 L/day) 

Limit harms! PT/OT, delirium precautions, de-line

Narrow antibiotics based on cultures (esp. vanco)

Recognize different patient trajectories
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Different Patient Trajectories

Immunosuppressed/elderly 
w/ subtle presentation 

Younger patients w/ 
fulminant presentation



What about Covid-19?
Spoiler Alert: It’s the same

2020 Surviving Sepsis 
Guidelines



Take Home Points: Treating Sepsis

Start with broad antibiotic coverage
BUT don’t forget to de-escalate!

Early diagnostics & resuscitation matter!
Use fluids & vasopressors thoughtfully

Limit iatrogenesis! (Do no harm!)
PT/OT, delirium precautions, de-line, diuresis

Search in a STEP-Wise fashion for the source
(Don’t forget about those mimics)
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Courtwright et al. JAMA Network Open 2020

28% died by 1-year 
post-discharge

Actually Surviving Sepsis
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Courtwright et al. JAMA Network Open 2020

Post-Intensive Care Syndrome

Mental Health Physical Dysfunction

Patient
(PICS)

Cognitive Dysfunction

Care-giver 
(PICS – F)

Anxiety
Acute Stress Disorder

PTSD
Depression

Complex Grief

Executive Function
Memory impairment
Decreased Attention

Mental Processing Speed

ICU-Acquired Weakness
Chronic Pain

Limited Mobility
Chronic Dyspnea



The OPTIMAL Clinic: Post-Covid ICU
(pOst-covid/PosT-Icu MultidisciplinAry cLinic) 

§ Multidisciplinary Clinic with Pulmonary, Geriatrics, 
Psychiatry, Integrative Medicine, & partnerships with 
Cardiology, Neurology

§ Integrated clinical follow-up and research arms

§ Will see patients ~1 month post-discharge (virtual visit),      
3 month, 6 month, 9 month, 12 months post-discharge

§ Please refer any patients at risk for Post-ICU Syndrome



The Most Practice Changing Read on Shock

Awdish. In Shock. 2017



The REAL

Take Home Point
[Video]

https://www.youtube.com/watch?v=VEkIc7yGWxM


Summary

EARLY ANTIBIOTICS are key! 
àBUT Don’t forget to de-escalate

Thoughtful volume resuscitation + pressor use
(Large PIVs OK for low dose pressors <24hrs)

Diagnosis of sepsis is challenging!
qSOFA isn’t perfect AND Don’t forget the mimics

At least 50% of those who survive the ICU 
experience Post-Intensive Care Syndrome



Thank you!
Questions?

ilana.krumm@ucsf.edu | @ilanakrumm

Thank you to Dr. Lekshmi Santhosh! 
(from whom many of these slides were adapted)


