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Goals
• Brief review on the background/epidemiology of 

sepsis

• Review the CMS Sepsis Metric SEP-1

– All 141 points (does not include ~14 addendum's)

• Provide an update on the data surrounding the 
sepsis diagnosis used in those metrics

• Briefly provide an ID opinion on the treatment of 
sepsis in an era of antibiotic resistance



Quote

• Quote from JAMA

• “Advances in the treatment of fever … have 
not kept pace with the rapid progress in our 
knowledge of the etiology. In the present 
condition of bacteriology we may expect great 
things in the near future, but meanwhile we 
jog along without any fixed aim, too often 
carried away by winds of doctrines and wild 
theories”.



Quote

• — William Osler, from Osler W. The study of 
the Fevers of the South. JAMA 21, 999–1004 
(1896)



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





ProCESS study NEJM 2016





SEP-1

• Goal:  improve patient care and reduce variability 
in care

• SEP-1 is currently an IQR (inpatient quality 
reporting) 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 concerns

• 30 mg/kg crystalloids for EVERYONE

– What about CHF/ESRD patients?

– Pre-hospital fluids are not counted

• Cultures

– Routine blood cultures for CAP are not 
recommended but are going to be mandated with 
this metric

– You will be getting a lot of cultures on patients 
who have non-infectious diagnosis







My critiques of the antibiotics

• Does NOT allow for individualization of care
• Does NOT allow for optimal treatment of streptococcal 

toxic shock
• Encourages broad spectrum antibiotic use
• Augmentin for sepsis - Really?
• Ticarcillin-clavulonate has not been available for years!
• Gatifloxacin (Tequin) is LONG gone --> almost 10 years
• Ceftaroline monotherapy for sepsis?

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

• Cannot even spell the antibiotics correctly
– “Eratapenem”



Sepsis Core Measure



So what the does literature have to 
say about foundation of SEP-1?



Surviving Sepsis:  early goal 
directed therapy





ProCESS Study

• 31 EDs in the United States
• 1341 patients

– 439 patients to EGDT
– 446 to protocol –based standard therapy
– 456 to usual care

• Day 60 
– 92 deaths in EGDT (21%)
– 81 deaths in protocol based group (18.2%)
– 86 deaths in the usual care group (18.9%)

• No differences in mortality at 90 days or 1 year or 
need for ongoing organ support





ProCESS Study

• Sickest sub-group of patients (those with a 
baseline lactate >5.3 mmol/L) the mortality 
was significantly higher in the EGDT group as 
compared to usual care

– 38.2 vs. 26.4; p = 0.05





ARISE Study

• 51 centers in Australia and New Zealand

• 1600 patients

• EGDT group received more fluids, 
vasopressors, transfusions and dobutamine

• At day 90, 147 (18.6%) deaths in the EGDT 
group and 150 (18.8% death in the “usual-care 
group)





ProMISe Trial

• 56 hospitals in England, 1260 patients

• EGDT had increased IV fluids, vasoactive drugs 
and blood transfusions

• EGDT had worse organ dysfunction, longer 
stays in ICU and more need for cardiovascular 
support

• Mortality in EGDT was 29.5% and 29.2% in 
usual care group



Kaplan–Meier Survival Estimates.

Mouncey PR et al. N Engl J Med 2015;372:1301-1311



Conclusions

• In patients with septic shock who were 
identified early and received 
intravenous antibiotics and adequate 
fluid resuscitation, hemodynamic 
management according to a strict EGDT 
protocol did not lead to an improvement 
in outcome.





Is SIRS the answer?



SIRS and Sepsis --> Related?
• Sepsis involves organ dysfunction

– Complex pathobiology involving more than just the 
inflammatory response to infection

• Changes in WBC, temperature and heart rate reflect 
inflammation which is a normal host response to 
“danger” such as infection, trauma, surgery

– Criteria are reasonable to identify infection though

• SIRS does NOT equate to a dysregulated, life-threatening 
response

• Does NOT identify adequately infection in all organs

• SIRS has a poor discriminant validity and is not overly 
sensitive













Conclusions

• The need for two or more SIRS criteria to 
define severe sepsis excluded one in eight 
otherwise similar patients with infection, 
organ failure, and substantial mortality and 
failed to define a transition point in the risk of 
death.

• Most commonly positive criteria: Increased 
heart rate and respiratory rate

• Use of 2 as the cut off for sepsis does NOT 
adequately identify a cut off point for 
increased mortality



SIRS and Infection

• Liao et al Em J Emerg Med 2014

– 1152 Emergency Department Patients

– Of those patients with SIRS criteria, only 38% had 
a presumed infection

– Of those with 0 or 1 SIRS criteria, 21% had an 
infection







New definitions
• Sepsis = life threatening organ dysfunction caused by a 

dysregulated host response to infection

• Term “severe sepsis” is gone

• Organ dysfunction represented by an increase the SOFA 
score of 2 or more (associated with an in-hospital 
mortality of >10%) 

– or a qSOFA >2

– Tool to clinically characterize a septic patient



New definitions
• qSOFA can be used to  to prompt clinicians to further 

evaluate for organ dysfunction, initiate or escalate 
therapy as appropriate and consider appropriate 
referral 

• Septic shock = subset of sepsis with profound circulatory, 
cellular or metabolic abnormalities associated with a 
greater risk of mortality

– Vasopressors required to maintain a MAP>65 and 
serum lactate level >2 mmol/L in the absence of 
hypovolemia



Angus DC NEJM 2013













JAMA January 18th, 2017
• 30 European EDs between May and June 2016. 

• The prospective cohort analysis included 879 patients with 
suspected infection 
– Overall in-hospital mortality rate of 8%.

• The mortality rate was 3% in patients with a qSOFA <2 compared 
to 24% in those with a score ≥2. 

• The qSOFA score was better at predicting in-hospital mortality 
than SIRS or severe sepsis

• The results support the Sepsis-3 recommendations, 

• Low mortality rate observed in patients with qSOFA <2 supports 
the safety of replacing SIRS with qSOFA. 

• Adding blood lactate to qSOFA did not improve prognostication.

• Study was limited by use of the worst qSOFA score during ED stay



JAMA February 2017

• Retrospective cohort analysis of 184,875 patients admitted to 
ICUs in Australia or New Zealand with an infection-related 
primary diagnosis. 

• In-hospital mortality was 18.7%, and 55.7% of patients died or 
had an ICU length of stay of three days or more. 

• During the first 24 hours in the ICU, the SOFA score increased 
by two or more points in 90.1% of patients, while 86.7% met 
two or more SIRS criteria, and 54.4% had a qSOFA ≥2. 

• The researchers found that SOFA demonstrated significantly 
greater discrimination for in-hospital mortality than SIRS or 
qSOFA, also supporting the Sepsis-3 recommendations. 



Core concepts in Antibiotic Selection

• Cook book medicine has to end!!!  

• 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





Pneumonia

Hospital-Acquired 
Pneumonia

Ventilator Associated 
Pneumonia

Community-acquired 
Pneumonia

MDR Risk Factors
Present

No MDR Risk 
Factors
Present





Who gets triple antibiotics with 
HAP/VAP in 2016?

• High risk for mortality (septic shock)

AND

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



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

Spellberg JAMA 2016



Summary
• SIRS is a marker of infection not necessarily a marker 

of sepsis
– Not all patients that meet SIRS criteria are infected!

• Sepsis is a disease continuum, not a snapshot of vital 
signs taken at a single point in time

• Sepsis involves organ dysfunction and is associated 
with the dysregulation of the inflammatory response, 
not the normal regulated inflammatory response

• Aggressively evaluate and treat our patients, keeping 
in mind the core measures and the available literature

• We need better, rapid diagnostic assays to help 
evaluate for infectious pathogens

• More antibiotic is not always better



When taking care of an ill 
patient……be an INTERNIST!  

Treat the patient, not the 
numbers!!!

Thank you!


