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Outcomes for Critically Ill Sepsis Survivors 







Sepsis is a major public health concern 

• 1 in 10 patients admitted to an Australian or NZ ICU 
 

• Annual cost of sepsis in the USA is $16.7 billion 
 

• Incidence projected to increase 1.5% annually with increasing 
comorbidities and organism resistance 
 

Finfer et al, Intensive Care Med, 2004 
Kaukonen et al, JAMA, 2014 

Angus et al, Crit Care Med, 2001 
 







Kaukonen et al., JAMA, 2014 







Burden of sepsis survivorship 
• Post-acute mortality 
• Readmissions and healthcare use 
• Functional disability 
• Quality of life 
• Cognitive impairment 
• Renal outcomes 
• Recurrent infections 
• ?Interventions 



Sepsis is associated with post-acute mortality 



Causal link or confounders? 

Outcomes are a complex interplay between… 
 

• Patient demographics 
• Comorbidities & functional status 
• Risk factors for critical illness 
• Treatments in ICU 
• Critical illness itself 

 
 



 

Shankar-Hari et al., Crit Care, 2016 



Causal link or confounders? 

• Not all studies reported non-sepsis control arm comparisons 
– Sepsis not consistently associated with mortality in studies with control arm 

• Which control? 
– Non-sepsis ICU vs hospitalised vs general population 

• Older age, male sex, comorbidities all independent predictors 
of mortality in sepsis survivors 
 
“Epidemiological criteria for a causal relationship were not 

consistently observed.”  
 Shankar-Hari et al., Crit Care, 2016 



Readmissions and health care utilisation 

 

• More than double the 
days in an inpatient 
facility in the year post-
discharge compared to 
year prior 
 

• Greater mortality than 
non-sepsis cohort 

• 44% vs 31% 
• Fewer days alive at home 

Prescott et al., Am J Respir Crit Care Med, 2014 
 



Readmissions and health care utilisation 

Ortego et al., Crit Care Med, 2015 
 



Functional decline that persists for years 

 
 
 
 
 

 

Iwashyna et al., JAMA, 2010 
 



Functional decline that persists for years 

Iwashyna et al., JAMA, 2010 
 

• Mean 1.5 new 
functional limitations 
post-sepsis 

• Worse if no limitations 
at baseline 

 
• Only 0.5 new 

limitations in non-
sepsis group 

Declines persisted for at least 8 years. 
Sepsis heralded a more rapid rate of developing limitations. 



• Critical illness polyneuropathy 
affects ~ 50% of ICU 
survivors 
 

• Axonal degeneration 
 

• Multiple mechanisms 
 

• Sepsis, inflammation & 
multiorgan failure strongly 
associated 

Kress et al., N Engl J Med, 2014 
Zink et al., Nat Rev Neurol, 2009 



Peripheral neuropathy is persistent 

• 1/3 of all patients affected by critical illness 
polyneuropathy remain so severely limited that they 
still require assistance with ADLs 12 months later. 
 

• Resolution is slow. 
 

 
Koch et al., Muscle Nerve, 2014 

 



Cognitive Impairment 

Iwashyna et al., JAMA, 2010 
 



Cognitive impairment persists 
 

Pandharipande et al., NEJM, 2013 
 



Renal Failure 

• Sepsis implicated in 50% of 
AKI requiring dialysis in ICU. 
 

• Patients with AKI who require 
renal replacement therapy have 
high short-term mortality (> 
40%). 
 

• Physical impairment & reduced 
mental health 3 years post-ICU 
discharge. 

 
Uchino et al., JAMA, 2005 

Korkeila et al., Intensive Care Med, 2000 
Ahlstrom et al., Intensive Care Med, 2005 
Delannoy et al., Intensive Care Med, 2009 

 



Acute renal failure in sepsis is associated 
with long-term mortality & morbidity 

Gallagher et al., PLoS Med, 2014 



Acute renal disease in ICU leads to 
persistent renal disease 

• Chronic albuminuria present in almost half of those 
alive at 4 years. 
 

• Albuminuria is an independent risk factor for: 
 cardiovascular disease 
 later requirement for dialysis 
 death Gallagher et al., PLoS Med, 2014 

Astor et al., Kidney Int, 2011 
Klausen et al., Circulation, 2004 

 



Infection risk 

• Survivors of sepsis have three-fold greater infection 
risk compared to survivors admitted to ICU with non-
infectious conditions 
• Predominantly pneumonia (vs UTIs in control group) 
• More likely opportunistic pathogens - pseudomonas and candida 

species 

 
 

Wang et al., J Intensive Care Med, 2014 
 



Persistent inflammation 

• Survivors of community-acquired pneumonia have 
high levels of IL-6 and IL-10 at hospital discharge. 
 

• Associated with increased 1-year mortality. 
 

 
Yende et al., Am J Respir Crit Care Med, 2008 

 





Dysbiosis & subsequent sepsis 

Prescott et al., Am J Respir Crit Care Med, 2014 

• Hospitalisation is associated with microbiome perturbation 
 



Dysbiosis & subsequent sepsis 

Prescott et al., Am J Respir Crit Care Med, 2014 

• Rate of sepsis increased 90 days after hospital discharge 
 

• Degree of increased risk correlates with type of hospitalisation 



Psychological consequences are common 

• Depression 
 

• Anxiety 
 

• Post-traumatic stress 
 

• Family effects 
 Angus et al., Intensive Care Med, 2003 

Davydow et al., Int Rev Psychiatry, 2009 
Herridge et al., N Engl J Med, 2011 

 



Potential interventions 



Further Research 
 

• Mechanisms leading to cognitive impairment and 
functional disability 

• Interventions 
• Studying elderly and young cohorts separately 
• Using longer term survival and functional outcomes in 

studies rather than the traditional 28-day mortality 



Conclusions 
• Intensive care treatment saves lives in sepsis but… 

 
• Significant burden of survivorship 
• Sepsis may be a sentinel event 
• Under recognised public health problem with major 

implications for patients, families and the healthcare system 
• Emerging data can inform discussions about goals of care 
• Interventions to improve outcomes in this group are urgently 

needed 



Questions? 
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