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• Although common and associated with high morbidity and 

mortality, sepsis and related terms remain difficult to define. 

• Two international consensus conferences in 1991 and 2001 

used expert opinion to generate sepsis definitions. 

• However, advances in the understanding of the pathobiology 

and appreciation that elements of the definitions may be 

outdated, inaccurate, or confusing prompted the European 

Society of Intensive Care Medicine and the Society of Critical 

Care Medicine to convene a Third International Consensus 

Task Force to reexamine the definitions. 

• This is sepsis-3 
Bone RC et al. Chest 1992; 101:1644–1655

Levy MM et al. Crit Care Med 2003; 31: 1250-56

Singer M et al. JAMA 2016; 315: 801–8 

Sepsis: a never-ending story



• SEPSIS-3 has solved a major problem of SEPSIS-2, which 

required the presence of systemic inflammatory response 

syndrome (SIRS) + suspected infection to define sepsis. 

• For most physicians, the term “sepsis” is usually reserved for 

patients with a severe infection deserving critical care.

• Using the SEPSIS-2 criteria would “overestimate” the number 

of cases of this disease by considering uncomplicated infection 

as sepsis.

• Conversely, the SEPSIS-2 definition excludes a number of 

patients with potentially deleterious infection because SIRS is 

absent in one of eight patients with infection and organ

dysfunction.





New definitions:

Sepsis is defined as life-threatening organ dysfunction

caused by a dysregulated host response to infection

NB:

• The SIRS criteria have been removed

• It may be present in simple, non complicated infection, 

or in response to non infectious-triggers (i.e. trauma, 

pancreatitis, post-cardiac arrest synderome)

• Or may even be absent in critically ill patients with 

obvious evidence of a life-threatening infection.



New definitions:

• Organ dysfunction can be identified as an acute 

change in total SOFA score>2 points consequent to 

the infection

• A SOFA score>2 reflects an overall mortality risk of 

approximately 10% in a general hospital population

with suspected infection.

• The baseline SOFA score can be assumed to be zero 

or in patients not known to have preexisting organ

dysfunction



Terms like severe sepsis/septicemia have been removed

New definitions

• Septic shock is a subset of sepsis in which underlying

circulatory and cellular/metabolic abnormalities are 

profound enough to substantially increase mortality

Clinical criteria identifying such condition include the

need for vasopressors to obtain a MAP> 65 mmHg

and an increase in lactate concentration > 2 

mmol/L, despite adequate fluid resuscitation. 











Sepsis

Life-threatening organ dysfunction caused by a 

dysregulated host response to infection

Organ dysfunction is represented by a SOFA 

score of 2 points or more (which is associated

with an in-hospital mortality greater than 10%)

• At present, sepsis can be identified by 

a constellation of clinical signs and 

symptoms in a patient with a 

suspected infection.

• For sepsis no golden standard 

diagnostic test exists





Clinical case #1

• A 82-year-old man presents to the hospital for an abdominal hernia 

intervention. He has a past medical history of hypertension, and 

diabetes mellitus. 

• He is independently mobile, does his normal life activities, and has a 

50-pack-a-year history of smoking. The operation was uncomplicated. 

• On day 6 post-surgery, he becomes a bit confused, but on 

examination he has a Glasgow Coma Scale score of 14. 

• He has a temperature of 38.7°C, a respiratory rate of 27 

breaths/minute, and oxygen saturations of 91% on 2 L of oxygen. 

• He is tachycardic at 120 bpm, and his blood pressure is 105/60 mmHg. 

On chest auscultation, he has coarse crackles in the left lower chest. 

His surgical wound appears to be healing well and his abdomen is soft 

and not tender. 



Diagnostic criteria

• According to the international consensus definition published 

in 1991 (and reviewed in 2001), this person has a SIRS+ a lung

infectionsepsis.

• Hyperglycemia and acutely altered mental status are not part 

of the original criteria for SIRS, but have since been included by 

the Surviving Sepsis Campaign in their screening tool.

• The Sepsis-3 advised that sepsis should be defined using the 

SOFA criteria. 

• The SOFA score is calculated based on the assessment of the 

following systems (with a score of ≥2 in a patient with a 

suspected infection being suggestive of sepsis)



Singer M et al. JAMA 2016; 315: 801–8 



As the SOFA score has primarily been validated on patients in 

an ICU setting and requires multiple laboratory test results, the 

Third International Consensus Group suggested the use of the 

"quick SOFA" (qSOFA) as a bedside assessment to identify 

those at risk of deterioration due to sepsis. 

This is a simple clinical assessment that assesses for the 

presence of at least two of the following:

• Altered mental state

• Systolic blood pressure ≤100 mmHg

• Respiratory rate≥ 22 breaths/minute.

Caveat: a large study in the US found qSOFA had poor sensitivity (particularly when 

compared with other bedside early warning scores and the SIRS criteria) and was a

late indicator of deterioration. Churpek MM et al. Am J Respir Crit Care Med 2017;195:906-911

Singer M et al. JAMA 2016; 315: 801–8 This patient has an infection with a low risk of deterioration in 

the out-ICU setting



Is the patient in the ICU? No 

Altered Mentation No

Respiratory rate (breaths per minute) 27 

Systolic blood pressure (mmHg) 105 

Total Score 1

Your patient with suspected infection not in the intensive 
care unit has a 2-3% risk of a bad outcome.

This is a prompt to consider that sepsis is very unlikely



Clinical case #2
• PF: 64 y-o, idiopathic dilatative 

cardiomyopathy

• 2015 L-VAD destination therapy

• Poor compliance, admissions for 
heart failure

• Sept 2016: drive line infection
MSSA

• Admission CRE gut colonization

• At 11 d from the beginning of 
treatment (Oxacillin) high fever, 
hypotensione, 13,000 WC, lactate: 
3mmol/L, decreased urine output

• qSOFA:3

• Which diagnosis?

• Which treatment?



Clinical case #3

• AS: 78 y-o man

• Diabetes (type II), arterial hypertension, ischemic
cardiopathy, COPD, mild kidney insufficience.

• Admitted in CardioUnit and later in Internal Medicine (27 
August 2016) for unstable angina.

• Diagnosis: critical common truncus stenosis. During the stay, 
diarrhea vanco 500 mg 4td

• After a 25d stay transferred in Cardiosurgery (other
hospital)

• At admission rectal swab CRE

• Urinocolture KPC K pneumoniae

• Cdiff colitis transferred in Internal Medicine

• After 3 days fever (39°C), 15,000 WC, high CRP and PCT, 
altered mental status 

• Blood culture, urine colture, Chest X rays: negatives

• Which diagnosis? Which treatment?

• qSOFA?



Your patient with suspected infection not 
in the intensive care unit has a 23% risk of a bad outcome.
This is a prompt to consider that sepsis is very likely

Is the patient in the ICU? No 

Altered Mentation Yes 

Respiratory rate (breaths per minute) 23 

Systolic blood pressure (mmHg) 90 

Total Score 3

• Case 3

• Case 2

Is the patient in the ICU?                                   NO

Altered Mentation                                             Yes

Respiratory rate (breaths per minute)               28

Systolic blood pressure (mmHg)                       80

Total Score                                                              3

Your patient with suspected infection not 
in the intensive care unit has a 23% risk of a bad outcome.
This is a prompt to consider that sepsis is very likely







OUTLINE (1)

• A: INITIAL RESUSCITATION
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IMPROVEMENT
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• D: ANTIMICROBIAL CHEMOTHERAPY
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• BLOOD PRODUCTS
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• Q. BICARBONATE THERAPY

• R. VENOUS THROMBOEMBOLISM PROHYLAXIS

• S: STRESS ULCER PROPHYLAXIS 

• T: NUTRITION

• U: SETTING GOALS OF CARE



C: Diagnosis (1)

1. We recommend that appropriate routine 
microbiologic cultures (including blood) be 
obtained before starting antimicrobial 
therapy in patients with suspected sepsis 
and septic shock if doing so results in no 
substantial delay in the start of 
antimicrobials (BPS*). 

– Remarks: Appropriate routine microbiologic 
cultures always include at least two sets  of 
blood cultures (aerobic and anaerobic).

*Best Practice Statement



C: Diagnosis (2)

– All necessary blood cultures may be drawn together on the 
same occasion. Blood culture yield has not been shown to be 
improved with sequential draws or timing to temperature 
spikes

– In patients with suspected sepsis or septic shock, appropriate 
routine microbiologic cultures should be obtained before 
initiation of antimicrobial therapy from all sites considered to 
be potential sources of infection if it results in no substantial 
delay in the start of antimicrobials. This may include blood, 
cerebrospinal fluid, urine, wounds, respiratory secretions, and 
other body fluids, but does not normally include samples that 
require an invasive procedure such as bronchoscopy or open 
surgery



C: Diagnosis (3)

– “Pan culture” of all sites that could potentially be cultured 
should be discouraged (unless the source of sepsis is not 
clinically apparent), because this practice can lead to 
inappropriate antimicrobial use

– In potentially septic patients with an intravascular catheter 
(in place > 48 hours) in whom a site of infection is not 
clinically apparent or a suspicion of intravascular catheter-
associated infection exists, at least one blood culture set 
should be obtained from the catheter (along with 
simultaneous peripheral blood cultures)





D: ANTIMICROBIAL THERAPY (1)

• 1. We recommend that administration of 

IV antimicrobials be initiated as soon as 

possible after recognition and within one 

hour for both sepsis and septic shock 

(strong recommendation, moderate 

quality of evidence; grade applies to both 

conditions).



D: ANTIMICROBIAL 

THERAPY (2)

• 2. 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) (strong 
recommendation, moderate quality of evidence).

• 3. We recommend that empiric antimicrobial therapy be 
narrowed once pathogen identification and sensitivities are 
established and/or adequate clinical improvement is noted
(BPS).



Several factors must be assessed and used in determining the 

appropriate antimicrobial regimen at eachmedical center and for 

each patient. These include:

a) The anatomic site of infection with respect to the typical
pathogen profile and to the properties of individual
antimicrobials to penetrate that site

b) Prevalent pathogens within the community, hospital, 
and even hospital ward

c) The resistance patterns of those prevalent pathogens

d) The presence of specific immune defects such as
neutropenia, splenectomy, poorly controlled HIV 
infection and acquired or congenital defects of 
immunoglobulin, complement or leukocyte function or 
production



e) Age and patient comorbidities including chronic illness
(e.g., diabetes) and chronic organ dysfunction (e.g., liver
or renal failure), the presence of invasive devices (e.g., 
central venous lines or urinary catheter) that
compromise the defense to infection.

f) Risk factors for infection with multidrug-resistant
pathogens including prolonged hospital/chronic facility
stay, recent antimicrobial use, prior hospitalization, and 
prior colonization or infection with multidrug- resistant
organisms.



g) Consider risk factors for: carbapenem resistant Gram negative 
rods (add a second agent….), MRSA, and legionella

l) Consider risk factors for Candida spp (echinocandins in critically
ill pts): β-D-glucan? 

m) Superior empiric coverage can be obtained using local and unit-
specific antibiograms or an infectious diseases consultation. 
Where uncertainty regarding appropriate patient-specific
antimicrobial therapy exists, infectious diseases consultation is
warranted. Early involvement of infectious diseases specialists
can improve outcome in some circumstances (e.g., S aureus
bacteremia)

n) The decisions to continue, narrow, or stop antimicrobial
therapy must be made on the basis of clinician judgment and 
clinical information.



D: ANTIMICROBIAL THERAPY (3)

• 4. We recommend against sustained systemic 
antimicrobial prophylaxis in patients with severe 
inflammatory states of noninfectious origin (e.g., severe 
pancreatitis, burn injury) (BPS).
– Although the prophylactic use of systemic antimicrobials

for severe necrotizing pancreatitis has been recommended in the 
past, recent guidelines have favored avoidance of this approach

– Current guidelines for burn management do not support 
sustained antimicrobial prophylaxis

• 5. We recommend that dosing strategies of 
antimicrobials be optimized based on accepted 
pharmacokinetic/pharmacodynamic principles and 
specific drug properties in patients with sepsis or septic 
shock (BPS).



D: ANTIMICROBIAL THERAPY (4)

6. We suggest empiric combination therapy (using at least
two antibiotics of different antimicrobial classes) aimed
at the most likely bacterial pathogen(s) for the initial
management of septic shock (weak recommendation, 
low quality of evidence).



Paul M et al. Lancet Infect Dis 2018



Donnelly JP et al

• Retrospective analysis using data from 30 239 
participants from the USA who were aged at least 45  
years and enrolled in the Stroke (REGARDS) cohort. 

• Patients were enrolled between Jan 25, 2003, and Oc t 
30, 2007.

They applied three classifications: 
- SIRS+infection criteria
- SOFA score from Sepsis-3, and 
- qSOFA score from Sepsis-3. 

• They estimated incidence during the study period, i n-
hospital mortality, and 1-year mortality. 



Donnelly JP et al



Donnelly JP et al



Donnelly JP et al



Fang X et al. Chest 2017

21,291 infected ICU pts, of these
- 18.4% with sepsis-1 criteria did not meet sepsis-3 

criteria their 21-d mortality was 6%
- 6% with sepsis-3 did not meet sepsi-1 criteria

21-d mortality rate was 9.11%

Sensitivity for 21-d mortality
- sepsis-1: 96%
- Sepsis-3 (SOFA) 91%

Sepsis-3 diagnostic criteria narrow the sepsis
population at the expense of sensitivity (false 
negatives may have delayed diagnosis)



Sterling SA et al. Crit Care Med 2017; 45: 1436-42 



Sterling SA et al. Crit Care Med 2017; 45: 1436-42 



Sterling SA et al. Crit Care Med 2017; 45: 1436-42 

Subgroup analysis of 127 patients meeting only the old

definition demonstrated significant mortality benefit 

following implementation of a early quantitative 

resuscitation protocol (35% vs 10%; p=0.006)



Take home messages

• Sepsis-3 is a helpful tool for identifying severe 
organ dysfunction and rapid progression to septic
shock and ICU admission

• However, Sepsis-3 diagnostic criteria narrow the 
sepsis population at the expense of sensitivity
(false negatives may have delayed diagnosis)

• Diagnostic management includes SOFA and 
qSOFA, but clinicians should be aware that both
SOFA and qSOFA do not define sepsis, but instead
might serve as indicators of an increased risk of 
death among patients with infection


