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Overview

● Sepsis and sepsis shock 

● Initial Antibiotic Selection

○ Timing of initiation

○ Specific factors for consideration

● De-escalation based on

○ Culture results

○ Absence of suspicion for resistant pathogens

○ Biomarkers indicating bacterial infection
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Sepsis and Septic Shock

Sepsis:

● Life-threatening organ dysfunction caused by a host’s response to infection

Septic shock:

● Sepsis with circulatory and cellular/metabolic dysfunction 
● Higher risk of mortality

Diagnostic approach:

● Systemic inflammatory response syndrome (SIRS)
● Sequential organ failure assessment (SOFA)

○ qSOFA (at least 2): RR >= 22/min, altered mentation, SBP <= 100 mmHg

4Rhodes A, et al. Crit Care Med. 2017;45(3):486-552.



Cultures

● Before antibiotics, cultures should be obtained if able to do so in a timely 
manner

● Blood cultures x 2

● Cultures from other suspected sites of infection

● Routine “pan-culture” is not recommended

5Rhodes A, et al. Crit Care Med. 2017;45(3):486-552.
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Timing of Antibiotics

“IV antibiotics should be administered as soon as possible and within one hour of 
recognition of sepsis and septic shock” - Surviving Sepsis Campaign

● In a study of 49,331 patients with sepsis/septic shock, 82.5% completed the 
3-hour bundle within 3 hours
○ Median time to administration of antibiotics was 0.95 hours
○ Each hour delayed in administering antibiotics, resulted in a 4% increase in risk 

adjusted in-hospital mortality
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Risk-adjusted OR for Each Hour until Administration of Antibiotics

7
Seymour CW, et al. N Engl J Med. 2017;376(23):2235-2244



Empiric Antimicrobial Recommendation

“We recommend empiric broad-spectrum therapy with one or more antimicrobials 
for patients presenting with sepsis or septic shock to cover all likely pathogens 
(including bacterial and potentially fungal or viral coverage)”

- Surviving Sepsis Campaign
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- Risk of antimicrobial 
resistance

- Clostridium difficile colitis
- Acute kidney injury

- Increased morbidity 
and mortality

Inadequate antibiotic 
coverage

Over use of broad-spectrum 
antibiotics



Considerations for Choosing Empiric Therapy

What is the likely source of infection?

What is/are the likely pathogen(s)?

How catastrophic would the outcome be if antibiotics were incorrectly withheld?
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Required Coverage

Empiric Therapy should include broad coverage against: 

● Gram (+) Organisms
● Gram (-) Organisms 

Routine coverage of multidrug-resistant organisms (MDRO) is not necessary 
unless patient has risk factors

● Methicillin resistant Staphylococcus aureus (MRSA)

● Pseudomonas aeruginosa
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Host Risk Factors to Assess

● Severity of illness
● Travel history 
● Patient location at the time of infection acquisition

○ Community vs. long-term care vs. hospital
○ MDRO coverage not needed for most community acquired sources of infection 

without risk factors
● Comorbidities: chronic illness, chronic organ dysfunction
● Presence of indwelling devices
● Immunosuppression or immunocompromised
● Recent known infection
● Use of recent antibiotics within previous 3 months
● Colonization with specific pathogens
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Risk Factors for MDROs

MRSA

● Catheter related infections
● Skin and soft tissue infections 

(SSTI)

Pseudomonas
● Ventilator associated pneumonia 

(VAP)
● Structural lung disease (HAP/VAP)
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● Recent hospitalization or prolonged hospitalization

● Recent administration of broad-spectrum antibiotics

● History of prior infection/colonization 

● Resides in a long-term care facility 

HAP = hospital acquired pneumonia



Broad-Spectrum Antibiotic Coverage

13Buckman SA, et al. Surg Infect. 2018;19(2):147-154.



Combination Antibiotic therapy

● The use of at least two different antibiotics from different classes with the intent 
to cover a specific known or suspected pathogen with more than one antibiotic 
(a.k.a. “double coverage”) to accelerate clearance

● Initial use for patients in septic shock with a suspected gram-negative 
infection based on local epidemiology (increased local resistance)
○ E.g., Beta-lactam with aminoglycoside
○ Weak evidence for improved survival

● Not recommended in sepsis or bacteremia without shock
○ No difference seen in outcomes
○ Increased risk for renal failure

14Rhodes A, et al. Crit Care Med. 2017;45(3):486-552.
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Appropriate Antibiotic Use

Optimal antimicrobial use

● Early initiation of appropriate antimicrobial therapy 

● Utilizing the most narrow spectrum agent to provide adequate coverage for 
causative pathogens 

● Utilizing shortest duration of therapy to ensure efficacy while minimizing 
adverse drug events

16



Antibiotic De-escalation

“We recommend that empiric antimicrobial therapy be narrowed once pathogen 

identification and sensitivities are established and/or adequate clinical 

improvement is noted” - Surviving Sepsis Campaign 

17Rhodes A, et al. Crit Care Med. 2017;45(3):486-552.



Antibiotic De-escalation (ADE)

● Should be part of the standard process of patient care in sepsis

● Includes:

○ Discontinuation of one or more components of combined empirical therapy 

○ Changing broad spectrum agents to a more narrow spectrum agent

○ Shortening antibiotic duration 

● Only an estimated 16% of ICU patients have their treatment de-escalated 
during the first 72 hours of admission
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Discontinuing Coverage Against MDRO

● Patient does not meet criteria for initial MRSA / Pseudomonas coverage

● Lack of clinical evidence (i.e. cultures and sensitivities) of 
MRSA/Pseudomonas

● MRSA PCR (Pneumonia)
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MRSA PCR

● Negative predictive value of 99.2%
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MRSA PCR

● Should not be used to confirm MRSA infection

● Strong negative predictive value in patients with definitive or high suspicion 
for pneumonia 

● Should not be used for infections of unknown source or other non-pulmonary 
sources (i.e. SSTI, catheter-related infection, etc) 
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Likelihood of Infection in 
Presumed Sepsis

● Nearly half of all patients with 
presumed sepsis lack infection 
or only have “possible” infection

22Klein Klouwenberg PM, et al. Crit Care. 2015;19:319.



Procalcitonin Test (PCT)

Precursor hormone to calcitonin triggered by systemic inflammation as the result 
of severe infection 

Surviving Sepsis Campaign:

● We suggest that measurement of procalcitonin levels can be used to support:
○ Shortening the duration of antimicrobial therapy in sepsis patients
○ The discontinuation of empiric antibiotics in patients who initially appeared to have 

sepsis, but subsequently have limited clinical evidence of infection (weak 
recommendation, low quality of evidence)

23Rhodes A, et al. Crit Care Med. 2017;45(3):486-552.



Concerns regarding PCT 

● Delay in elevations during early stages of infection

● Utility in patients with impaired immune systems/ organ failure 

● Agreement on standardized cut off values 

● Delayed initiation of antimicrobial therapy  
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Procalcitonin Test (PCT)

● Used to complement NOT replace clinical judgement 

● Decisions should be based on changes in levels, not single values in the 
context of pre-test probability of severe bacterial infection 

● PCT should not be used to determine initial antibiotic therapy

● Use of assays with high sensitivities is recommended (KRYPTOR) 
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Procalcitonin Test (PCT)

Sept 18 2009- July 1, 2013

N = 1575 (761 Procalcitonin vs 785 Standard of Care)
Recommended antibiotics be discontinued if PCT decreased 80% or < 0.5 𝛍g/L
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Procalcitonin Test (PCT)

Discontinuation of Antibiotics based on decline in PCT level has been associated 
with: 

● Decreased antibiotic duration and earlier discontinuation of antibiotics 

● No change or improvements in mortality 
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Special Populations

● Cystic Fibrosis

● Pancreatitis

● Immunosuppression

● Trauma

● High-volume transfusion

● Renal dysfunction

● Patients with chronic infections
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30Schuetz P, et al. Clin Chem Lab Med. 2019;57(9):1308-1318. doi:10.1515/cclm-2018-1181



Summary

● Empiric treatment of sepsis should be initiated as soon as possible and within 
1 hour of identification of sepsis

● Empiric treatment of sepsis should be based on suspected source of 
infection, severity of illness, patient specific risk factors, and local antibiogram

● MDRO coverage may be de-escalated with negative culture and MRSA PCR 
results in most infections

● Antibiotic de-escalation should be standard of care for patients with sepsis 
and antibiotics stopped when bacterial infection is no longer suspected
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