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Presentation Notes
Characterize sepsis survivors.Describe short and long term recovery and outcomes of sepsis survivors and their loved ones.Identify resources for sepsis survivors and their caregivers



CHARACTERIZE SEPSIS 
SURVIVORS



N Engl J Med 2014;370:1626-35.



Electrophysiological Features of ICU-
Acquired Weakness

N Engl J Med 2014;370:1626-35. DOI: 10.1056/NEJMra1209390



Neuromuscular weakness is common
• 25% of patients receiving prolonged mechanical 

ventilation develop ICU-acquired weakness (ICU-AW)
• Duration of mechanical ventilation is associated with 

increased mortality.
• Functional impairments can persist for years after 

discharge.

De Jonghe et al. JAMA 2002;288(22);2859-2867; Fan E et al. Am J Respir Crit Care Med. 2014;190(12)1437-1446.
Jolley SE et al. Chest. 2016;150(5);1129-1140.



Wolfe, KS. et al. Chest 2018

• Secondary analysis of  172 mechanically ventilated patients enrolled in 
a RCT of early occupational and physical therapy vs conventional 
therapy, which evaluated the end point of ICU-acquired weakness on 
hospital discharge. 

• Patients underwent bedside muscle strength testing by a therapist 
blinded to study allocation to evaluate for ICU-acquired weakness. 
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University of Chicago



Univariable Analysis of Baseline & 
Outcome Characteristics

Presenter
Presentation Notes
A total of 80 of the 172 patients demonstrated ICU-AW on hospital discharge. Baseline characteristics of patients in the control and early mobilization treatment groupswere comparable. Patients with ICU-AW were older, had higher APACHE II scores, a higher incidence of sepsis, longer hospital length of stay, and longerduration of mechanical ventilation (Table 1). Importantly, the use of steroids and neuromuscular blockers did not differ between the groups.



Multivariable Analysis of ICU-Acquired 
Weakness
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Presentation Notes
In the multivariable analysis, use of vasoactive medications was associated with a more than threefold increase in the odds of developing ICU-AW on hospitaldischarge (odds ratio [OR], 3.2; 95% CI, 1.29-7.95; P ¼ .01), independent of other established risk factors for ICU-AW (Table 2). APACHE II score, hospitallength of stay, and age were also independently associated with increased odds of developing ICU-AW. Early mobility intervention independently decreased theodds of developing ICU-AW. Further, for every day that a patient received a vasoactive medication the odds of developing ICU-AW increased 35% (OR, 1.35; 95% CI,1.1-1.65; P ¼ .004).



For every day that a patient 
received a vasoactive 
medication the odds of 

developing ICU-AW 

increased 35%.
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Further, for every day that a patient received a vasoactive medication the odds of developing ICU-AW increased 35% (OR, 1.35; 95% CI,1.1-1.65; P ¼ .004).



Pooled analysis from 7 studies recruiting  patients with severe sepsis found the 
incidence of significant weakness was significantly higher than observed 
in studies of other patient groups.

In 4 prospective studies the prevalence of sepsis at any time during
their presentation was no different whether they developed weakness or not.

Am J Resp and Crit Care Med. 2014;190(12)



Am J Resp and Crit Care Med. 2014;190(12

Additional well-designed 
research is needed



SHORT AND LONG TERM 
RECOVERY IN SEPSIS 
SURVIVORS
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Unplanned Readmission Within 7 days
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1 in 20
(Median 6.6 days)

Donnelly, J. P., Hohmann, S. F., & Wang, H. E. (2015). Unplanned readmissions after hospitalization for severe sepsis at academic 
medical Center–Affiliated hospitals. Critical Care Medicine, 43(9), 1916-1927. doi:10.1097/CCM.0000000000001147



Characteristics

• Most common 
infections were urinary 
tract and respiratory

• Most common organ 
dysfunction respiratory, 
cardiovascular and 
renal
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Donnelly, J. P., Hohmann, S. F., & Wang, H. E. (2015). Unplanned readmissions after hospitalization for severe sepsis at 
academic medical Center–Affiliated hospitals. Critical Care Medicine, 43(9), 1916-1927. doi:10.1097/CCM.0000000000001147

Severe sepsis patients 
readmitted within 30 
days (median 19.3).

Presenter
Presentation Notes
213 hospitals; 345,657 severe sepsis cases during 201265% Caucasian; 52.1% age ≥65 years old; 64.9% Medicare SITE: Our mean age was 60 most common pneumonia and UTI-CV-hypotension with and without vasopressors and lactate >2mmol/l =tissue hypoperfusion Readmission rate was 20% with broad initial look. 



Recurrent Sites of Infection and 
Microorganisms Implicated

Wang et al. J Intensive Care Med. 2014 Mar-Apr; 29(2): 87–95. 
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MATERIALS AND METHODS: A retrospective study of the patients admitted to the intensive care unit (ICU) for sepsis from 2001 to 2002 who achieved 30-day survival (sepsis survivors [SSs], N = 78) and a control group of patients admitted to the ICU for noninfectious conditions with a similar severity of illness (N = 50) was performed. The primary end point was the number of recurrent infections in the first year posthospitalization.The SSs group had higher rates of infections following hospital discharge compared to controls. Using a multivariable model, having survived sepsis was the strongest predictor of the development of subsequent infections (rate ratio [RR]: 2.83, P= .0006), the need for rehospitalization for infection in the year after the initial hospitalization (RR: 3.78, P = .0009), and postdischarge mortality (hazard ratio = 3.61, P = .003).



One-year Survival - Sepsis vs Controls
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Presentation Notes
The Kaplan-Meier curve of one-year survival is shown for sepsis survivors as compared to controls. The sepsis survivors (“sepsis,” solid line) had significantly lower survival (higher mortality) compared to survivors of non-septic critical illness (“controls,” dashed line). *, p-value <0.0001.



Factors Associated with Readmission

Variables Cohort
n=444

No 
Readmission 
n=340

Readmission 
n=104 P

Sepsis- POA-
present on 
admission

320 (72.1) 249 (73.2) 71 (68.3) 0.04

Any transfusion 211 (47.5) 150 (44.1) 61 (58.6) 0.009

Total parenteral 
nutrition use

48 (10.8) 26 (7.6) 22 (21.2) < 0.001

Duration of 
antibiotics

9 (5–15) 8 (5–14) 12 (6–18) < 0.001
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Patient characteristics:  Average age 59 years old, 50% women, 64% 
admitted through emergency department, and 50% were admitted to the 
hospital in the past year. Pneumonia was the most common infection source. 

Sun, A., Netzer, G., Small, D. S., Hanish, A., Fuchs, B. D., Gaieski, D. F., & Mikkelsen, M. E. (2016). Association between index hospitalization 
and hospital readmission in sepsis survivors. Critical Care Medicine, 44(3), 478-487. doi:10.1097/CCM.0000000000001464
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SITE: In my clinical practicum I receive IRB approval to review records of sepsis patients to begin to characterize those with and without readmission over an 18 month period. 1800 records and 40 variables, manual data retrieval and entry-recruited 2 medical students and 2 nurses from the ED-data collection is underway and will likely go into the summer. However, I will share some of our broad finding as the studies presented here helped us design our data collection tool.Most common causes for readmission kidney failure, lung failure, infections (particularly of the lungs, skin and soft tissue), and a second bout of sepsis



19

Mayr, F. B., Talisa, V. B., Balakumar, V., Chang, C. H., Fine, M., & Yende, S. (2017). Proportion and cost of unplanned 30-day 
readmissions after sepsis compared with other medical conditions. Journal of the American Medical Association, 317(5), 530. 
doi:10.1001/jama.2016.20468

$$$
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2013 Nationwide Readmissions database, represents 21 states and about 49% of the U.S. populationUnplanned readmissions has a longer length of stay than AMI, HF, COPD and pneumonia.Cost per readmission was significantly higher than other diagnoses



Am J Respir Crit Care Med. 2014 Jul 1; 190(1): 62–69. 
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This is an observational cohort study of survivors of severe sepsis and nonsepsis hospitalizations identified from participants in the Health and Retirement Study with linked Medicare claims, 1998–2005.Wematched severe sepsis and nonsepsis hospitalizations by demographics, comorbidity burden, premorbid disability,hospitalization length, and intensive care use.



Prescott HC et al. Am J Respir Crit Care Med. 2014 Jul 1; 190(1): 62–69. 
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Use and mortality for 1,083 matched survivors in the 2 years surrounding severe sepsis and nonsepsis hospitalizations. This figure displays the daily location of 1,083 matched survivors of severe sepsis and nonsepsis hospitalizations in the 1 year before (A and C) and 1 year after hospitalization (B and D). The index admission is not included. The year prior ends at the day before hospitalization; the year after begins the day after hospital discharge. Patients are depicted as being at home (blue), admitted to a healthcare facility (red), or dead (black).Using Medicare claims, we measured patients’ use of inpatient facilities (hospitals, long-term acute care hospitals, and skilled nursing facilities) in the 2 yearssurrounding hospitalization. Severe sepsis survivors spent more days (median, 16 [interquartile range, 3–45] vs. 7 [0–29]; P , 0.001)and a higher proportion of days alive (median, 9.6% [interquartile range, 1.4–33.8%] vs. 1.9% [0.0–7.9%]; P , 0.001) admitted to facilities in the year after hospitalization, compared with the year prior. The increase in facility-days was similar for nonsepsis hospitalizations.



Prescott et al. Am J Respir Crit Care Med. 2014 Jul 1; 190(1): 62–69. 
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Healthcare use is markedly elevated after severe sepsis, and post-discharge management may be an opportunity to reduce resource use.However, the severe sepsis cohort experiencedgreater post-discharge mortality (44.2% [95% confidence interval,41.3–47.2%] vs. 31.4% [95% confidence interval, 28.6–34.2%] at1 year), a steeper decline in days spent at home (difference-indifferences,238.6 d [95% confidence interval, 250.9 to 26.3]; P ,0.001), and a greater increase in the proportion of days alive spent ina facility (difference-in-differences, 5.4% [95% confidence interval,2.8–8.1%]; P , 0.001).



Sepsis survivors often have long-term 
sequelae 

• Readmissions after 
sepsis more likely to 
result in death or 
hospice care. 

• Coordinated care 
between the hospital, 
patient and providers 
has been successful in 
other diseases.

23

Donnelly, J (2015). Critical Care Medicine, 43(9), 1916-1927. 
Jones. (2015). Annals of the American Thoracic Society, 12(6), 904-913.
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Increased survival may leave some patients with long or short term disabilities.  SITE: evaluating functional status at discharge and discharge location. Found that more patients are going to swing bed or inpatient hospice-new and increasing use. –Triggered interest and collaborative discussion with palliative care group and chair department of medicine.Schell-APN at the facility ran the heart failure program-lessons learned and indicated most spent up to 60 minutes one-on one education for heart failure before discharge with daily follow-up.



Ethical and Legal Issues
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• Improved survival may 
not equal improved 
quality of lifeEthics

• At risk patients should 
be identified to promote 
a safe discharge.Law

• Risk for litigation.
• Unplanned readmission 

may not be reimbursed.

Risk 
Management 

and Cost
(CMS, 2014, CMS, 2015)
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I have seen this first hand and followed patients for a year and some are still not back to baseline. Sepsis can be debilitating and improved survival may mean increased disability and readmissions in the short term. During the data review, an increased use of inpatient hospice has been seen. Legally we are expected to provide a safe discharge-two weeks ago there was a revamping of daily discharge rounds to facilitate safe and efficient discharges. Failure to provide safe discharge can result in unplanned readmission and cost and even litigation in some cases. Cases were raised with upset families at complex discharge rounds.



25

Holley, P.  Father went to the hospital with stomach pain-he left without his hands and feet. Washington 
Post. March 18, 2017. Retrieved from https://www.washingtonpost.com/news/to-your-
health/wp/2017/03/18/a-father-went-to-the-hospital-with-stomach-pain-he-left-without-his-hands-and-
feet/?utm_term=.2834bb00f45c
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Presentation Notes
Setting—The Health and Retirement Study (HRS) conducted interviews with a nationallyrepresentative cohort of older Americans every 2 years during 1998–2006. There were 9,223 HRSrespondents with linked Medicare claims who had a baseline cognitive and functional assessment1998–2004.Patients—1,520 hospitalizations for severe sepsis occurred in 1,194 patients, as ascertained fromMedicare claims linked to the HRS. Of this group, 516 individuals survived 623 episodes ofsevere sepsis and had at least 1 follow-up survey, and were analyzed here. A comparison groupincluded 5,574 respondents who experienced a non-sepsis general hospitalization in the studyperiod, of whom 4,517 survived to at least 1 follow-up survey for analysis here.



Iwashyna TJ et al. JAMA. 2010;304(16):1787-1794. doi:10.1001/jama.2010.1553
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Error bars indicate 95% confidence intervals (CIs); IQR, interquartile range. Interpretive Example: Compared with stable rates before severe sepsis, the prevalence of moderate to severe cognitive impairment increased from 6.1% (95% CI, 4.2%-8.0%) before severe sepsis to 16.7% (95% CI, 13.8%-19.7%) at the first survey after severe sepsis (P < .001 by χ2 test; Table 2).Interpretive Example: These data demonstrate that in comparison to relatively stable ratesbefore severe sepsis, the prevalence of moderate/severe cognitive impairment amongeventual survivors increased from 6.1% (95% CI: 4.2%, 8.0%) before severe sepsis to16.7% (95% CI: 13.8%, 19.7%) at the first survey after severe sepsis (p<0.001 by χ2). (Seealso Table 2.)



Iwashyna TJ et al. JAMA. 2010;304(16):1787-1794

Severe Sepsis and Moderate to Severe 
Cognitive Impairment Among Survivors

• With each passing year, 
patients were modestly 
more likely to develop 
moderate to severe 
cognitive impairment. 

• After severe sepsis, 
survivors had a 3.3 fold 
greater odds of having 
moderate to severe 
cognitive impairment 
than before sepsis

Presenter
Presentation Notes
With each passing year, patients were modestly more likely to develop moderate to severe cognitive impairment.  After severe sepsis, survivors had a 3.3 fold greater odds of having moderate to severe cognitive impairment than before sepsis
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Figure 4. Change in Individual ADLs and IADLsThe proportion of patients with difficulty in each of the activities of daily living andinstrumental activities of daily living is shown. The last survey before hospitalization iscompared to the first survey after severe sepsis. Patients are grouped by functional status asin Figure 3.Interpretive Example: No single ADL or IADL accounted for the worsened functionalstatus among survivors of severe sepsis. Instead, there was a wide range of new difficultiesacross the array of activities.



Conclusion
• Severe sepsis in this older population was 
independently associated with significant new 
cognitive impairment and functional disability 
among survivors.

• These new deficits likely result in a decline in 
patients‘ ability to live independently. 

• Identifying modifiable components of hospital and 
rehabilitation care to prevent these disabilities 
would be valuable for patients and their families.



Symptoms of Depression in Survivors of 
Severe Sepsis
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A Prospective Cohort Study of Older AmericansProspective longitudinal cohort study. Setting: Population-based cohort of older U.S. adults interviewedas part of the Health and Retirement Study (1998e2006). Participants: A total of 439 patients who survived 471 hospitalizations for severe sepsis and completed at leastone follow-up interview. The prevalence of substantial depressive symptoms in severe sepsis survivors is high but is not increased relative to their presepsis levels. Identifyingthis large subset of severe sepsis survivors at increased risk for major depression, and beginning interventions before hospital discharge, may improve outcomesFigure 2 presents the point prevalence of substantial depressive symptoms before and after severe sepsis. The point prevalence of presepsis substantial depressive symptoms was 28% (95% CI: 24%, 31%) at the most recent interview before sepsis, a median of 1.2 years presepsis. The point prevalence of postsepsis substantial depressive symptoms was unchanged, at 28% (95% CI: 23%, 32%) at the first interview after severe sepsis, a median of 0.9 years later.



RESOURCES & FUTURE 
RESEARCH



http://www.njha.com/media/469020/NJHA-Sepsis-Patient-Education.pdf

Educate Patients and Families



https://www.cdc.gov/sepsis/pdfs/life-after-sepsis-fact-sheet.pdf





Physician Letter Template

Presenter
Presentation Notes
Print a discharge letter before you leave the hospital. Ask your healthcare provider complete the questions. This will help ease communication with your primary care physician after the ICU stay. 



The University of Michigan Post ICU Longitudinal 
Survivor Experience Clinic (U-M PULSE) 

http://ihpi.umich.edu/news/one-stop-shop-new-clinic-bundles-key-services-after-icu-discharge



What does the first clinic include?

Surveys to assess QOL & Limitations

Testing for pulmonary function, fitness & mobility

Meet with pharmacist to review medication

Social work consult and cognitive testing

http://ihpi.umich.edu/news/one-stop-shop-new-clinic-bundles-key-services-after-icu-discharge



A Personal Comprehensive Approach
• The team meets with 
the patient to outline 
the plan, establish 
referrals and assist in 
access to care.

• A six-month follow-up, 
telephone and virtual 
check-ins are 
scheduled

The 3-providers meet 
to discuss their 
exams and determine 
service and follow-up 
patient needs.

http://ihpi.umich.edu/news/one-stop-shop-new-clinic-bundles-key-services-after-icu-discharge



204 postsepsis syndromes randomized to ususal care vs. attending an
outpatient clinic two monthly for 6 months and receive screening and targeted 
intervention outpatient clinic.  
Australian and New Zealand Clinical Trials Registry ACTRN12613000528752. 

BMJ Open 2014;4:e004966





https://www.youtube.com/watch?v=HIk64wdy44Q

https://www.youtube.com/watch?v=HIk64wdy44Q
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Thank you for your time
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