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There are no specific therapies for sepsis

• “the graveyard for pharmaceutical companies”
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-Anti-inflammatory therapies have 
failed

-Most deaths don’t occur early







• Failure of clinical trials despite promising 
animal studies suggests that animal models 
don’t replicate human sepsis well

• Therefore, human data are essential



















A disconnect?

• Do our septic patients die of nosocomial 
infection?



A common clinical vignette:

• Levophed-requirement despite negative 
cultures, broad-spectrum antibiotics

• Grossly edematous extremities and viscera

• Clinicians are actively looking for nosocomial 
infection
– Unlikely to withdraw care in the presence of an 

active infection



What is the clinical evidence for 
nosocomial infection as the cause of 

death in sepsis?





• Surgical ICU, retrospective study (‘97-’06)

• All dying patients with sepsis/septic shock 

– Autopsies required for dying ICU patients

– No control group

• Autopsy reports were reviewed for evidence 
of macroscopic pathology



• 5226 admissions

– Approximately 1000 with sepsis/septic shock

• Mortality rate 11.8 % for sepsis

• Mortality rate 51.6% for septic shock

• Of 277 deaths, had 256 autopsies
– Complete records in 235

– Time to autopsy was 24 +/- 20 h

• Mean ICU LOS was 14 days













Limitations

• Did not have microbiological confirmation of 
autopsy appearance

– Patient may have died after sterilization of the 
initial infection

– It is not surprising that patients admitted with 
sepsis or septic shock have autopsy evidence of a 
focus of infection

– Appropriateness of antibiotic therapy unknown

– No control group





• Large retrospective cohort, 2006-2009, of 
admissions to one ICU in Germany

• 999 patients with severe sepsis/septic shock

– Identified periods with different mortality rates

– Examined microbiological data over time

– 308 patients died

• 3 periods with different mortality rates were identified





Mortality by phase

• Phase I: 37% of deaths (MR 11.3%)

• Phase II: 31% of deaths (MR 10.7%)

• Phase III: 33% of deaths (MR 12.6%)



Blood culture positivity by phase

• Phase I: 14.9% (sampling rate 88%)

• Phase II: 11.3% (sampling 52%)

• Phase III: 15% (sampling 66%)

– Comparable to phase I







Limitations
• Phases were defined arbitrarily, need 

prospective validation
– Hard to judge the mortality rates without a control 

group

• Despite a slight increase in positive cultures, 
there was no increase in mortality in each 
phase

• The incidence of positive cultures in those 
dying from sepsis is not reported





Are pre-terminal cultures positive in 
patients dying with sepsis/septic 

shock?



Inclusion – HALO-screened patients
• All 3 of the following:

1. ≥18 years of age
2. Refractory hypotension <36 hours prior to enrolment requiring

ongoing vasopressor agents (phenylephrine, norepinephrine,
vasopressin, epinephrine, or dopamine >5 mcg/kg/min). Refractory
hypotension was defined as systolic BP <90 mmHg, or systolic BP
>30 mmHg below baseline, or MAP <65 mmHg and receipt of ≥2L
of IV fluid

3. At least 1 other new organ dysfunction defined by:
 A) Creatinine ≥150 µmol/L or ≥1.5x upper limit of normal or the

known baseline creatinine, or <0.5 ml/kg of urine output for >2
hours (if on hemodialysis or peritoneal dialysis, must have met one
of B,C or D):

 B) Mechanical ventilation or PaO2/FiO2 ratio <250
 C) Platelets <100 x109/L, or a drop of 50 x109/L in 3 days prior to

enrolment
 D) Arterial pH <7.30 or base deficit >5 mmol/L in association with

lactate ≥ 3.0 mmol/L



Adjudication
• Inclusion was adjudicated by consensus 

• patients who were (a) not deemed to be septic or (b) had 
inadequate source control (i.e.: inoperable bowel obstruction) 
were excluded 

• Basic demographics, admission diagnosis, microbiological 
culture data, appropriate source control and 
appropriateness of initial antimicrobial therapy were 
recorded. 

• Nosocomial infection: the detection of a new microbial 
isolate prior to death; patients who died with negative 
cultures sampled <72 hours before death were classified 
as not having a nosocomial infection. 







The mean SOFA score was 12.4 ± 4.1 (SD)
and the median ICU length of stay was 16.5
(IQR 6, 46) days. Multiorgan failure (MOF)
was the most common cause of death.



Limitations

• Small retrospective study

• Did not screen for viruses

• Assumes no false-negative cultures

• Disregards the role of prior nosocomial 
infections (e.g. 1 week before death)





• Prospective observational study, 2 centres

• Consecutive patients 2011-2013 with ICU LOS 
>48 hours

– Patients with infection onset between 24-48 hours 
after ICU admission were excluded 







Prior disease severity was associated with the development of an ICU-
acquired infection.







Findings (JAMA 2016)

• The mortality attributable to ICU-acquired 
infection in the setting of sepsis is 2% at 60 
days

• The attributable mortality of an ICU-acquired 
infection was not higher in patients admitted 
with sepsis than those admitted with a non-
infectious diagnosis

• Sicker patients had a higher risk of acquiring 
an infection in the ICU





Summary

• The cause of death from sepsis/septic shock is 
unclear

• At present, little evidence supports the notion 
that nosocomial bacterial infection is the 
major cause of death in human sepsis

• Why do sepsis patients die?

– MOF?

– Withdrawal of care in the setting of MOF?
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• Prospective multicenter RCT of severe 
sepsis/septic shock AND “sepsis-induced 
immunosuppression”

– Immunosuppression defined as reduced HLA-DR 
levels in two consecutive measurements

• Received GM-CSF or placebo

• Primary outcome was increase in HLA-DR on 
monocytes















Limitations

• Although expression of HLA-DR increased:

– No change in clinical parameters except duration 
of mechanical ventilation (unclear if an a priori
secondary endpoint)

• Small study, non-protocolized care

• Trend towards sicker patients in the placebo 
group


















