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Objectives

✧ Define sepsis and recognize signs / symptoms of sepsis
✧ Discuss and review sepsis bundles and Evidence-Based sepsis care
✧ Describe limitations of current definitions of sepsis



Why is sepsis so important?

✧ Over 30 million cases per year in 
the world, estimated 6 million 
deaths

✧ Over 750000 cases of severe 
sepsis per year in the US

✧ Leading cause of US hospital 
readmissions

✧ Increasing incidence



Groups at higher risk for sepsis

✧ Host factors 
Age, gender, genetics, comorbidities

✧ Immunosuppression
Underlying disease, medications

✧ Exposure risk

Community acquired: pneumonia, urinary, wounds, trauma

Health care acquired: invasive devices, secondary infections and skin 
breakdown 



Causes of sepsis

✧ Bacterial infections are the most common
Pneumonia, UTI, surgery, skin, C. difficile, bacteremia

✧ Fungal, parasitic or viral infections can also cause sepsis
✧ Unknown (1/3 of all sepsis cases)

Snigdha J. Am J Med Sci 2018; 356:277. Howell MD, et al. JAMA 2017; 317:847



Pathophysiology of sepsis

✧ Uncontrolled immune response
Widespread neutrophil and endothelial cellular activation
Microcirculatory injury, increased permeability and interstitial 
edema

✧ Widespread coagulation activation
✧ Circulatory changes

Changes in cardiac output and circulation distribution
Increase production of NO, prostaglandins

✧ Hypotension, microcirculatory dysfunction, tissue hypoxia, lactic 
acidosis, multiorgan failure



34 yo woman with 2 days of 
fever, cough, dyspnea. No 
significant medical history

On exam VS BP 104/54, HR 
120, RR 22, sats 90% RA 
crackles in left lung

Admitted to the floor and 
started on ceftriaxone and 
azithromycin  



Is this sepsis?



Is this sepsis?

✧ Do we have enough data to make a diagnosis of sepsis?
✧ Do we need additional info? (lactate, creatinine, other labs)
✧ Do we have general agreement among providers when we make 

a diagnosis of sepsis?

✧ Sorry… what sepsis definition are you talking about?



Is this sepsis? Consensus definitions

✧ Sepsis-1, 1991
SIRS: 2 or more of temp (<36 or >38), HR (>90), RR (>20), WBC (>12 
or <4)
Sepsis: SIRS as systemic response to infection
Severe sepsis: sepsis plus hypoperfusion or hypotension
Septic shock: sepsis and hypotension, no response to fluids

✧ Sepsis-2, 2001
Infection, documented or suspected
Long list of parameters and definitions

Snigdha J. Am J Med Sci 2018; 356:277. Howell MD, et al. JAMA 2017; 317:847



Is this sepsis? Consensus definitions

✧ Sepsis-3, 2014
Life-threatening organ dysfunction caused 
by dysregulated host response to infection
Severe sepsis: new organ dysfunction
Septic shock: subset with circulatory and 
cellular/metabolic dysfunction, higher risk 
of mortality
✔ Refractory hypotension or lactate >4 mmol/L

Snigdha J. Am J Med Sci 2018; 356:277. Howell MD, et al. JAMA 2017; 317:847



✧ How certain are you?

Rhee C, et al. Critical Care 2016; 20:89

Is this sepsis?



Diagnosis of sepsis is subjective and highly variable

✧ Claims data show increased incidence in 
the last several years

✧ Different results if data from EHR are used, 
instead of coding data

✧ Studies have shown that >40% of patients 
who have working diagnosis of sepsis 
don’t have it

Rhee C, et al. N Engl J Med 2014; 370:1673



Management of sepsis, SEP-1 (CMS bundle)

CMS 2021



Sepsis, SEP-1

✧Rory's regulation introduced in NY State in 
2013
✧SEP-1 measures introduced by CMS in 
2015
✧Rules are pages long, very complicated, 
very difficult to meet all metrics
✧Measure steward is not CMS or AMA or a 
professional society, it is Henry Ford 
Hospital
✧Seven elements



Surviving sepsis campaign, Oct 21

https://www.sccm.org/Clinical-Resources/Guidelines/Guidelines/Surviving-S
epsis-Guidelines-2021



Sepsis, antibiotics

✧ Administration of antibiotics
Initiate as soon as possible and 
within 1 hour if shock is present
If sepsis is possible and shock is 
absent administer within 3 hours 
if concern for infection persists



Sepsis, antibiotics within 1-3 hours

✧ Benefit of very early administration (<1 hour) 
in ICU patients with hypotension

✧ Benefit in ED patients with hypotension
✧ Large NYS study in severe sepsis and 

hypotension
More rapid completion of the bundle and 
administration of IV antibiotics associated 
with improved mortality

Liu VX, et al. Am J Resp Crit Care Med 2017; 196:856. Alam N, et al. Lancet Resp 2018; 6:40. Kumar A et al. Crit Care Med 2006; 34:1589. Seymour C, et al. N Eng J Med 
2017; 376:2235



Sepsis, antibiotics within 1-3 hours

✧ Other studies have not found benefit
Meta-analysis of >16000 patients found no benefit
Large study in England of antibiotics in ambulances showed no benefit

Liu VX, et al. Am J Resp Crit Care Med 2017; 196:856. Alam N, et al. Lancet Resp 2018; 6:40. Kumar A et al. Crit Care Med 2006; 34:1589. Seymour C, et al. N Eng J Med 
2017; 376:2235



Sepsis, harm with early administration 
of antibiotics for possible sepsis?



Sepsis, harm with early administration 
of antibiotics for possible sepsis?

✧ Antibiotics for patients without sepsis
Overdiagnosis is common
Broad spectrum antibiotics and inappropriate duration
C. difficile, AKI, liver toxicity, rash, hematologic
Selection of MDRO, changes in microbiome, increase in risk of sepsis in future

✧ Many experts believe that modest delays may not affect outcomes if the 
diagnosis is not clear and the patient is stable



Sepsis, IV fluids

✧ In sepsis-induced hypoperfusion
30 ml/Kg IV crystalloid within the first 3 hours (weak recommendation)
Balanced crystalloids are suggested (LR)



Sepsis, IV fluids

✧ No RCT
✧ Retrospective studies suggest 

benefits from using a bundle that 
includes IV fluids and antibiotics

✧ Some studies have found balanced 
solutions were associated with 
better outcomes



IV fluids, harms?

✧ Morbidity, longer hospital stay, even mortality
✧ Hyponatremia, hyperchloremic metabolic acidosis, AKI, coagulation 

abnormalities, volume overload, increased need for transfusions, 
outcomes in ARDS

Hoste EA, et al. Br J Anaesthesia 2014; 113:740



IV fluids, how much? Harms?



Sepsis, IV fluids

✧ In sepsis-induced hypoperfusion
30 ml/Kg IV crystalloid within the first 3 hours

✧ Balanced crystalloids (LR vs NS)?
✧ After initial resuscitation

Small bloused as needed for persistent hypoperfusion?
Restriction of fluids?
How to evaluate for fluid needs? CO, capillary refill, lactate, 
dynamic maneuvers?
Role for albumin?



Septic shock, pressors

✧ Target MAP of 65 mmHg
✧ Norepinephrine should be first line
✧ Target MAP 65, if no response with 

low/moderate dose add vasopressin
✧ If no adequate response add epinephrine
✧ Dobutamine can be considered in 

individual cases if cardiac dysfunction
✧ Dopamine no longer recommended as 

standard care



Sepsis, evaluation

 Nguyen, et al., 2004; Shapiro, et al., 2005

Lactate Level Mortality
0-2.5 mmol/L 4.9 percent mortality
2.5-4.0 mmol/L 9.0 percent mortality
> 4.0 mmol/L 28.4 percent mortality

✧ Cultures
Appropriate cultures (including 
blood) before antibiotics if no delay 
(<45 min)

✧ Measure blood lactate (Quality of 
evidence: low)

Follow levels to guide resuscitation



Sepsis, other treatments

✧ Steroids
Mixed results, positive, negative neutral
Suggested if ongoing requirement for vasopressors (4 hours)

✧ Respiratory support
ARDSnet protocol (6 mg/Kg tidal volume)

✧ Glucose control
Try to keep <180 mg/dL but don’t be too aggressive



Sepsis, other treatments

✧ Blood transfusion
Goal 7 gm/dL

✧ Nutrition
Early initiation of enteral nutrition if possible (within 72 hours)

✧ DVT prophylaxis
✧ Stress ulcer prophylaxis if risk factors for GI bleed



Sepsis, other treatments

✧ Lots of basic science studies have suggested additional 
therapies for sepsis, unfortunately they don’t work

Drocrecogin alpha (Xigris®)
TNF alpha monoclonal antibody
Monoclonal antibody against endotoxin
IL-1 receptor antagonist
Immunoglobulins
Vitamin C
Cyclooxygenase inhibition
Inhibition of nitrous oxide synthesis



Criticisms over the Surviving Sepsis 
Campaign and the CMS bundle



Criticisms

✧ Failure to acknowledge the practical difficulties 
clinicians face when trying to diagnose sepsis

Over and underdiagnosis
✧ One-size-fits-all approach

No differentiation in the management of 
patients with suspected sepsis or septic shock
There is time for better decisions in stable 
patients
Not balancing benefits and harms
Curtail the clinicians’ ability to adjust 
treatments to the individual patient

https://doi.org/10.1093/cid/cix997



Criticisms

✧Concerns about timing, excessive fluids
and antibiotics

✧Specific components are controversial
✔ Lactate is not specific and checking it does not 

change prognosis
✧A third of patients are found to have 
alternative diagnosis
✧ NQF re-endorsed the measure in 2021

IDSA, ACEP, SHP filed an appeal with NQF 
expressing concerns



Conclusions

✧Sepsis is a very common problem
✧Little RCT data to guide therapy
✧Timely and appropriate management is key

Sepsis vs septic shock
Urgency of initiating interventions vs time to think about the case and getting 
more data

✧CMS bundle and sepsis guidelines are controversial



Questions?


