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Epidemiology of Sepsis
• 1999-2014 CDC found that a total of 2,470,666 decedents (6% 

of all deaths) had sepsis listed among the causes of death
– for 22% of these decedents, sepsis was listed as the underlying cause 

of death. *

• 750,000 annual cases
– 2% of all hospital admissions are due to “severe sepsis”

• $23 billion in health care expenditures in 2013
• Most commonly occurs among patients with 1 or more risk 

factors
• Majority of patients have health care exposure or a chronic 

comorbidity
• In many cases, a specific pathogen is not identified

*https://www.cdc.gov/sepsis/datareports/index.html



http://www.differencebetween.info/difference-between-sepsis-and-infection



Angus DC NEJM 2013



ProCESS study NEJM 2016





SEP-1

• Goal:  improve patient care and reduce variability 
in care

• SEP-1 is currently an IQR clinical process measure-
not an outcome claims-based measure. 
– In FY 2017, there is a potential HVBP cumulative 

penalty of 2%. In addition, process of care measures 
will be reassigned to a new domain-clinical care-and 
decrease to 5% of the HVBP composite. 

– Display of public outcomes data in media, non-
compliant providers may face the repercussions of a 
tarnished reputation.











My critiques of the antibiotics

• Do NOT allow for individualization of care
• Do NOT allow for optimal treatment of streptococcal toxic 

shock
• Encourage broad spectrum antibiotic use
• Augmentin for sepsis?  Really?
• Ticarcillin-clavulonic acid has not been available for years!
• Gatifloxacin is LONG gone
• Ceftaroline monotherapy for sepsis?

– Who here would use vanco and cefazolin for a early sepsis?

• Cannot even spell the antibiotics correctly
– Eratapenem



So what do we do about 
antibiotic therapy?



Disclaimer

• Antibiotic selection in 2016 is site specific

– Your antibiogram should determine your antibiotic 
selection

– What works in Dayton may not work in Cleveland



Core concepts in Antibiotic Selection

• Cook book medicine has to end!!!  

• Routine use of triple antibiotics have to stop 
(outside of septic shock/select patient)!!!

• Optimize PK/PD (aka push the doses)

• Key concepts when selecting antibiotics:
– What antibiotics have they been exposed to (90 days)

– Prior health-care exposure

– Comorbidities

– Prior culture results / colonization

– Patient allergies



Treatment:  The balancing act

• Weighing the risks/benefits of antibiotics
– Risks of overuse:

• Antimicrobial resistance
• C difficile infection
• Renal failure
• Systemic toxicities

– Benefits of correct and appropriate antibiotics:
• Improved outcomes

– Chest 2000: 118:146
– Mortality rate was associated with inadequate initial antimicrobial 

therapy
– Prior antibiotics, Candida, low albumin, central lines days all associated 

with inadequate therapy

• Reduced deaths



• Penicillin cross reaction to cephalosporin is maximum with 
class I and II 

• Percentage of cross reaction is variable based on studies ( 
0.001 – 3%). 

• Not as high as (8-10%) as thought previously. 
• Risk of anaphylaxis is 0.015% maximum to PCN and 0.1% to 

cephalosporin 
• Monobactams have no cross reaction with PCN and most 

cephalosporin
– Aztreonam has cross reaction with Ceftazidime
– Both drug shares identical side chains

• Less cross reactions to Carbapenems



Pneumonia – the alphabet soup 
of ID

HAP, VAP, CAP, HCAP



2005 HAP/VAP/HCAP Guidelines



Pneumonia

Hospital-Acquired 
Pneumonia

Ventilator Associated 
Pneumonia

Community-acquired 
Pneumonia

MDR Risk Factors
Present

No MDR Risk 
Factors
Present







Who gets triple antibiotics for 
HAP/VAP in 2016?

• High risk for mortality (septic shock)

AND

• Patient exposed to IV antibiotics in the last 90 
days**



Indications for MRSA therapy: HAP

• Prior IV antibiotics within 90 days

• Hospitalization in units with >20% MRSA

• High risk for mortality (septic shock, acute 
need for ventilatory support)

• Prevalence of MRSA is unknown

• Prior MRSA colonization or infection



S. aureus at a local facility

N MSSA MRSA

All S aureus 105 61% 39%

CAP 21 66.7% 33.3%

HCAP 17 35.3% 64.7%

HAP 67 65.7% 34.3%



Indications for dual gram negatives for HAP

• High risk for mortality (septic)

• Prior IV antibiotics last 90 days 

– "heavily antibiotic exposed”

–Cefazolin does NOT = piperacillin/tazobactam as 
a risk factor

• History of MDR gram negative pathogen 

• Structural lung disease (bronchiectasis, CF)



Pseudomonas aeruginosa  
% susceptible n=36

Add Levoflox Add tobramycin

Pip Tazo 78% 80.5% 88.9%

Cefepime
Add intermediate

66.7%
88.9%

66.7%
88.9%

72.2%
94.4%

Meropenem 94.4% 94.4% 97.2%

Aztreonam
Add intermediate

61.1%
77.8%

69.4%
83.3%

77.8%
94.4%



All gram negative HCAP and HAP 
isolates

N=135 Add levoflox Add tobramycin

Pip tazo 87.7% 91.4% 90.8%

Cefepime 86.6% 88.8% 89.6%

Meropenem 95.5% 96.3% 97%







CAP

• Non-ICU

– Ceftriaxone + azithromycin

– Respiratory fluoroquinolone

• ICU

– Ceftriaxone + respiratory fluoroquinolone +/-
MRSA therapy

– If pseudomonas risk factors consider either 
cefepime or piperacillin/tazobactam





Urinary Tract Infections

• Sepsis due to a UTI
– Prior cultures and antibiotic exposures is key

– Ceftriaxone for community acquired infections is 
an excellent option

– Discourage quinolone use
• Especially for antibiotic exposed and ECF patients

– For antibiotic exposed or patients with history of 
MDR pathogens
• Piperacillin/tazobactam OR a carbapenem is reasonable

• Deescalate once cultures are available!









Intra-abdominal infections
• Source control is key

• Need broad spectrum coverage including anaerobic 
activity

• MRSA is NOT a concern / empiric antifungals are not 
routinely indicated

• Options

– Piperacillin/tazobactam

– Ceftriaxone/metronidazole

– Levofloxacin/metronidazole

– Carbapenem (for PCN allergic OR history of MDR pathogens)



Cellulitis / Abscesses

• Staph and Strep are the most common pathogens

• Diabetes does NOT necessitate broad spectrum gram 
negative coverage

– Only needed for diabetic foot ulcers with cellulitis / vascular ulcers

• Covering for MRSA is reasonable unless it is erysipelas or an 
cellulitis associated with lymphedema

• Clindamycin is used for toxic appearing patients

• Options

– Vancomycin

– Cefazolin

– Linezolid



Gram Negative SSTI

• Risk Factors
– Animal bites

– Water exposure

– Immunocompromised

– Necrotizing fasciitis

– Diabetic ulcers

– Arterial insufficiency

– Pelvic infections

– Cirrhosis

– LE orthopedic hardware infections



CNS Infections
• Community-acquired meningitis

– Ceftriaxone 2 grams every 12 hours + vancomycin

• Nosocomial meningitis
– Vancomycin + cefepime (or meropenem)

• Shunt related meningitis
– Vancomycin and cefepime (or meropenem)

• Key points
– Piperacillin/tazobactam does NOT treat meningitis

– At ampicillin if risks for Listeria (elderly, alcoholics, 
immunocompromised, etc)



Sepsis of unclear etiology

• Broad spectrum of your choice with 
appropriate deescalation

• Imaging studies are often negative the first 24 
hours, so please repeat imaging in a timely 
manner

• Consider Procalcitonin testing



Duration of antibiotic therapy: shorter 
= better

Diagnosis Short (d) Long (d) Result

CAP 3 or 5 7,8 or 10 Equal

HAP 7 10-15 Equal

VAP 8 15 Equal

Pyelonephritis 5 or 7 10 or 14 Equal

Intra-abd 4 10 Equal

AECB <5 >7 Equal

Cellulitis 5 or 6 10 Equal

Osteomyelitis 42 84 Equal



Summary
• Know your antibiogram

– What works for me may not work for you! 

• Era of "triples" has to end!
– Outside of septic shock and heavily antibiotic exposed 

patients

• Optimize the antibiotic dosing

• Deescalate antibiotics once cultures are available

• Choose antibiotics based on location of infection

• Cross reactivity of the penicillin allergic patient is not 
as significant as once thought
– Many patients will tolerate cephalosporins


