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Outline

• A patient case

• Life after sepsis

In August:

• What can we do to help improve long-term outcomes



Case

49 year old female, mid-level manager at a large 

corporation.

PMH: HTN, mild asthma

• Presented to ED with fevers, chills, sore throat, cough

• Admitted with community-acquired pneumonia 

• Treated with IV antibiotics



Situation

• ARDS

• Septic Shock

• Day #36: extubated

• Day #43: to rehab



3 Weeks of Inpatient Rehab



Jackson et al. Southern Med J. 2009.

IQ Testing, 1



Jackson et al. Southern Med J. 2009.

IQ Testing, cont’d



Interview with Gordon Bernard, 2004

Is there a residue in sepsis survivors who have had multi-

organ failures or dysfunctions?

http://www.frontline.in/static/html/fl2120/stories/20041008001708600.html



Interview with Gordon Bernard, 2004, cont’d

Is there a residue in sepsis survivors who have had multi-

organ failures or dysfunctions?

“Most people return to normal or near-normal lives even if 

they have had severe organ failures…

Most surviving patients come back to being normal.”

http://www.frontline.in/static/html/fl2120/stories/20041008001708600.html



Our Patient

“I just don’t feel right…

Is this because of my sepsis?”



Symptoms

• Weight loss

• Muscle weakness

• Fatigue

• Reduced QOL

• Reduced walk distance

• Inability to return to work

Herridge et al. NEJM. 2003.



ICU Patients

• Depression

• Cognitive Impairment

Jackson et al. Crit Care Med. 2003.



Disability

• In national sample with 

baseline measurement, 

new and persistent 

disability is common      

after sepsis

Iwashyna, et al. JAMA. 2010.



Post-Intensive Care Syndrome

Needham, et al. Crit Care Med. 2012.



Our Patient, 2

“Am I going to die from this?”



Shankar-Hari, et al. Crit Care. 2016.

More Resarch Needed



Prescott, et al. BMJ. 2016.

Hypothesis: 

Sepsis itself is associated with excess late mortality. 

Mortality Link



Bone, et al. Chest. 1992.

Prescott, et al. BMJ. 2016.

Late Mortality



• NIA-funded cohort

• 1992 - ongoing

• 37,000 older Americans

• Detailed survey data

• Linked Medicare records

Prescott, et al. BMJ. 2016.

37,000 Older Americans Studied



Prescott, et al. BMJ. 2016.

Study Cohort



Before and After Severe Sepsis

Prescott, et al. BMJ. 2016.

Health 

Care 

Facility

1 Sepsis versus Non-hospitalized

Adjusted Odds Ratio 

for Late* Mortality:

Absolute Increase 

in Late Mortality:

*Late mortality = mortality in the 31 days – 2 years post-sepsis

Hospitalization Variable



Health 

Care 

Facility

Before and After Severe SepsisSepsis versus Non-hospitalized

Adjusted Odds Ratio 

for Late* Mortality:

3.5    (p < 0.001)

Absolute Increase 

in Late Mortality:

22%

Prescott, et al. BMJ. 2016.

*Late mortality = mortality in the 31 days – 2 years post-sepsis

Late Mortality Increase



Health 

Care 

Facility

Sepsis versus Non-sepsis Infection

Adjusted Odds Ratio 

for Late* Mortality:

1.6    (p = 0.01)

Absolute Increase 

in Late Mortality:

10%

Prescott, et al. BMJ. 2016.

*Late mortality = mortality in the 31 days – 2 years post-sepsis

Sepsis vs Non-Sepsis Infection



Health 

Care 

Facility

3

Sepsis versus Sterile Inflammation

Adjusted Odds Ratio 

for Late* Mortality:

2.3   (p < 0.001)

Absolute Increase 

in Late Mortality:

16%

Prescott, et al. BMJ. 2016.

*Late mortality = mortality in the 31 days – 2 years post-sepsis

Sterile Inflammation



Health 

Care 

Facility

Prescott, et al. BMJ. 2016.

Overall Factors Studied



Health 

Care 

Facility

Prescott, et al. BMJ. 2016.

Mortality Conclusions

• Conclusions:

• More than 1 in 5 sepsis survivors 
with a late death not explained by 
pre-sepsis health status

• Amenable to intervention?



Our Patient, 3

“If I do survive,

what will the next year look like?”



Our Patient, 4

“If I do survive,

what will the next year look like?”

• Cognitive Impairment

• Physical Disability

• Mental Health Impairment



Cognitive Impairment

Iwashyna, et al. JAMA. 2010.



Paripande, et al. NEJM. 2013.

Not Just Older Patients



Shah, et al. AJRCCM. 2013.

Not Just Sickest Patients



Physical Disability

Iwashyna, et al. JAMA. 2010.



New physical disability was common 

in general ward patients with sepsis,

even in those with good baseline function.

Odden, et al. BMJ Inf Dis. 2013

Physical Disability, 2



for	every	100	pa ents	with	severe	sepsis:	

Back of Envelope



Back of Envelope, 2

18	pa ents	die	in	the	hospital	

for	every	100	pa ents	with	severe	sepsis:	



Back of Envelope, 3

18	die	in	days	1-90	a er	discharge	

for	every	100	pa ents	with	severe	sepsis:	



Back of Envelope, 4

8	pa ents	die	in	days	91-365	a er	discharge	

for	every	100	pa ents	with	severe	sepsis:	



Back of Envelope, 5

11	have	moderate-severe	cogni ve	impairment	

for	every	100	pa ents	with	severe	sepsis:	



Back of Envelope, 6

37	have	≥1	ADL	limita on	

for	every	100	pa ents	with	severe	sepsis:	



Mental Health



Mental Health, 2

In Meta-Analysis of 22 Studies, Prevalence of Anxiety:

• 32% at 2-3 months

• 40% at 6 months

• 34% at 12-14 months

• did not differ by ICU admission diagnosis in 4 of 4 studies.

Nikayin, et al. Gen Hosp Psych. 2016.



Mental Health, 3

In Meta-Analysis of 22 Studies, Prevalence of Depression:

• 29% at 2-3 months

• 34% at 6 months

• 29% at 12-14 months

• Did not differ by ICU admission diagnosis in 5 of 6 studies.

Rabiee, et al. Crit Care Med. 2016.



Mental Health, 4

In Meta-Analysis of 22 Studies, Prevalence of PTSD:

• 44% at 1-6 months 

• 34% at 7-12 months. 

• did not differ by ICU admission diagnosis in 7 of 7 

studies.

Parker, et al. Crit Care Med. 2015.



Is Critical Illness a Marker or Mediator of 

Mental Health Impairments?

Depressive symptoms New Psychoactive prescriptions

Davydow, et al. Am J Geriatric Psychiatry. 2013 

Wunsch, et al. JAMA. 2014



Dea

d

Before Sepsis After Sepsis

Prescott, et al. AJRCCM. 2014.

Survivors



Post-Acute Care Increase

• Conclusion: Sepsis is followed by significant 

increases in healthcare use.

• Median: 10% of days alive in healthcare facility.

• Most is increase is post-acute care use.

Prescott, et al. AJRCCM. 2014.



HCUP Statistical Brief #196

https://www.hcup-us.ahrq.gov/reports/statbriefs/sb_readmission.jsp

Most Common Index Diagnosis 

& Most Costly Cause of Readmission



Our Patient, 5

“What might I be hospitalized for?

Will my sepsis come back?”



Shen, et al. Crit Care Med. 2016.

Cumulative incidence of sepsis and death in sepsis 
survivors (left) and matched controls (right)

Risk of Recurrence: After Surviving Sepsis



DeMerle, et al. Criti Care Med. In Press.

Hypothesis:

Recurrent sepsis is common and 

most commonly due to new infections.

How Common is Recurrent Sepsis?

New or Relapsed Infection?



DeMerle, et al. Criti Care Med. In Press.

How Common is Recurrent Sepsis?



DeMerle, et al. Criti Care Med. In Press.

How Common is Recurrent Sepsis?, 2



DeMerle, et al. Criti Care Med. In Press.

How Common is Recurrent Sepsis? 3



Organism 

Concordance

Site Concordance

Different Site Same Site Unknown

Different Organism

Same Organism

Culture Negative

DeMerle, et al. Criti Care Med. In Press.

New or Relapsed Infection?



Organism 

Concordance

Site Concordance

Different Site Same Site Unknown

Different Organism 14 (10%) 30 (22%) 3 (2%)

Same Organism 0 (0%)

Culture Negative 17 (12%)

• 64 (47%) are new infections (new site and/or new organism).

DeMerle, et al. Criti Care Med. In Press.

New or Relapsed Infection? 2



Organism 

Concordance

Site Concordance

Different Site Same Site Unknown

Different Organism 14 (10%) 30 (22%) 3 (2%)

Same Organism 0 (0%) 26 (19%)

Culture Negative 17 (12%)

• 64 (47%) are new infections (new site and/or new organism).

• 26 (19%) are relapsed infections (same site and same organism).

DeMerle, et al. Criti Care Med. In Press.

New or Relapsed Infection? 3



Organism 

Concordance

Site Concordance

Different Site Same Site Unknown

Different Organism 14 (10%) 30 (22%) 3 (2%)

Same Organism 0 (0%) 26 (19%) 1 (1%)

Culture Negative 17 (12%) 38 (28%) 8 (6%)

• 64 (47%) are new infections (new site and/or new organism).

• 26 (19%) are relapsed infections (same site and same organism).

• 47 (34%) are unclear (culture negative or unknown site).

DeMerle, et al. Criti Care Med. In Press.

New or Relapsed Infection? 4



Our Patient, 6

“What other types of medical 

set-backs am I at risk for?”



Q1: What are the most common readmission 

diagnoses after sepsis?

Q2: To what extent are readmissions after sepsis 

potentially preventable?

Hypothesis: A limited number of diagnoses will 

explain the bulk of post-sepsis readmissions.

Prescott, et al. JAMA. 2015.

Readmission Diagnoses



Potentially Preventable Readmissions

• “can potentially be avoided if ambulatory care is 

provided in a timely and effective manner”1

• “[diagnoses] for which timely and effective outpatient 

care can help reduce the risks of hospitalization by 

either preventing the onset of an illness or condition, 

controlling an acute episodic illness or condition, or 

managing a chronic disease or condition”2

1Weissman, et al. JAMA. 1992.
2Billings, et al. Health Affairs. 1993.



Potentially Preventable Readmissions, cont’d

Prevention Quality Indicators Overview. AHRQ Quality Indicators. 2004.

1. Pneumonia

2. Dehydration

3. UTI

4. CHF

5. Asthma

6. COPD exacerbation

7. Uncontrolled diabetes 

8. Diabetes w/ complication

9. LE amputation in diabetics

10. Perforated appendix

11. Angina without procedure

12. HTN

13. Sepsis

14. Skin/soft tissue infection

15. Acute renal failure

16. Aspiration pneumonitis



Prescott, et al. JAMA. 2015.

Post-Sepsis Readmission Diagnoses



Prescott, et al. JAMA. 2015.

Preventable Readmissions Among Survivors



Conclusions

Readmissions are common.

Many potentially preventable.

A small number of conditions 

account for the bulk of the problem:

Prescott, et al. JAMA. 2015.

Readmission Conclusions



Conclusions

Readmissions are common.

Many potentially preventable.

A small number of conditions 

account for the bulk of the problem:

• Infection (particularly recurrent sepsis)

• CHF exacerbation

• COPD exacerbation

• Acute renal failure

• Aspiration pneumonitis.

Prescott, et al. JAMA. 2015.

Problem Conditions



Conclusions

Readmissions are common.

Many potentially preventable.

A small number of conditions 

account for the bulk of the problem:

• Infection (particularly recurrent sepsis)

• CHF exacerbation

• COPD exacerbation

• Acute renal failure

• Aspiration pneumonitis.

Prescott, et al. JAMA. 2015.

Prevention



Prescott, et al. JAMA. 2015.

Different Readmission Diagnoses?



Prescott, et al. JAMA. 2015.

Different Readmission Diagnoses? cont’d



Prescott, et al. JAMA. 2015.

Different Readmission Diagnoses? Yes



Ou, et al. AJRCCM. 2016.

Yende, et al. AJRCCM. 2014.

Cardiovascular Risks

• 1.4-fold increase over population controls

• 1.3-fold increase over hospitalized controls

• 1.9-fold increase over population controls

• 1.1-fold increase over hospitalization controls

• Equivalent to ICU controls



Our Patient, 7



Our Patient, 8

• Multiple readmissions for infection

• Returned to work, but never 100%

• Retired early

• Participates in peer-to-peer support group

• Mentor to new sepsis survivors



Jackson, et al. Southern Med J. 2009.

IQ Testing



Jackson, et al. Southern Med J. 2009.

IQ Testing, 2



Conclusions

Life after sepsis is scary.

• New morbidity

• Increased risk for death

• Discharge to post-acute care

• Frequent re-hospitalization



Conclusions, cont’d

• Sepsis survivors face heightened risk for death. 1 in 5 
sepsis survivors with a late death due to lasting effects of 
sepsis. 

• Over half of patients acquire new physical disability

• Cognitive decline common; ~15% with mod-severe 
impairment

• Anxiety, depression, PTSD each affect ~1/3 of survivors

• Healthcare use and readmission are common. Often due to 
the same “usual suspects”—that we know how to treat: 
infection, CHF, AKI, COPD, aspiration.

• Risk for Infection, AKI, aspiration, and ?CV events are 
increased in sepsis survivors.



In August….

We will discuss strategies to:

• reduce re-admissions

• improve long-term outcomes in sepsis survivors



@hallieprescott hprescot@med.umich.edu

Questions


