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A (Very) Old Case 

• 65 year-old man with  

   pneumonia and ARDS 

– 30 day LOS with LTVV 

– Tracheostomy 

– LTAC transfer 

– Failure to wean after 3 

   months  

               ……..except 

 

 



It’s 1958 

Austrian physician 
Father of CPR and critical care 

http://www.spectrumhealth.org/blodgett_timeline/ 
en.wikipedia.org  

Baltimore City Hospital ICU 
(or what it might have looked like) 



Fast forward 56 years 



Chronic Critical Illness 

Objectives 

• Define chronic critical illness (CCI) 
 

• Discuss prevalence, impact and outcome 

 

• Suggest CCI prevention strategies   

 

• Suggest areas for future research 

 

 



Acute Critical Illness 

Recovery Death 

Persistent mechanical ventilation 

Tracheostomy 

High level of nursing care 

Chronic  Critical Illness (CCI) 



Chronic Critical Illness  

What is it? 

• A result of modern medicine: 

 

– 1985 – term first coined by Girard and Raffin1 

 

– “The chronically critically ill: to save or let die” 

 

– “where Lazarus meets Darwin”2 

 

 
1. Girard and Raffin.  Resp Care 1985 

2. Lamas D. NEJM 2014  



Chronic Critical Illness  

What is it? 
 

• Hallmark feature: chronic respiratory failure 
requiring prolonged mechanical ventilation (PMV) 

 

• Consensus definition: >21 days of consecutive 
mechanical ventilation for >6 hours per day 

 

• Definitions vary: 
– 2-4 weeks IMV 

– DRG 541 or 542 (elective tracheostomy) 

Carson SS. Respir Care 2012 



 

Nelson JE and Carson SS.  CCM 2010 



 

Denehy and Elliott.  Curr Opin Crit Care 2012 



Acute critical illness 
 

ICU 

Quick recovery 

Death 

*Not to scale 

CCI 

PICS 

LTAC, 
stepdown, 
floor, SNF 

Home 
setting 



Chronic Critical Illness 

US Prevalence and Impact 

• 5-10% of patients requiring mechanical 
ventilation 

• >100,000 patients 

• $20 billion / year 

• 30-60% liberated  
– Average 14-37 days 

 

• Single LTAC experience 
– 210 patients, prospective 

– Median: 14d (6-51 IQR) 

– Very unlikely after 60d 

 Bigatello LM et al. CCM 2007 
Nelson JE. AJRCCM 2010 



Chronic Critical Illness 

Outcomes 

Year Author 

Number 
of 
Patients 

One-year 
survival 

1987 Spicher 250 29% 

1997 Sheinhorn  1123 38% 

1999 Carson 133 23% 

2005 Carson 200 48% 

2007 Cox 267 52% 

• Single 
center 
 

• 133 
LTAC 
patients 
 

• 1995-
1996 

Carson et al.  AJRCCM 1999 

< 12% alive and independent at 1 yr 



Chronic Critical Illness 

Family Overload 

• Caregiver depressive symptoms more severe 

than among Alzheimer’s and spinal cord injury 

caregivers 

 

• “Caregiving overload” common in postdischarge 

period 

 

• 84% quit work or significantly change their hours 

to accommodate care needs 

Douglas et al.  Chest 2003 



Chronic Critical Illness 

Communication with families 

• Prospective survey.  100 patients with CCI  

– 5 ICUs in NYC 

– 3-7 days after tracheostomy 

– 98% surrogates 

 

• 93% received no info on expected 1-yr survival 

 

• 80% received no info on expected long-term 

functional status 

 

 

 

 

Nelson JE et al.  Arch Int Med 2007 

<12% independent at 1 year 

~ 50% deceased at 1 year 



Chronic Critical Illness 

Communication with families 

• 126 patients with CCI 

• Survey of surrogate and physician expectations:       

     1yr survival, functional status, QOL 

 
 

 

Cox CE et al.  CCM 2009 
Quest T. Expectation / Reality Gap 

High expectations for: 

1-yr 
survival 

Functional 
status 

QOL 

Observed 

Physician 

Surrogate 

Expectation 

Reality 

gap
 

Κ = <0.08 

56% 9% 

43% 6% 4% 

93% 71% 83% 



What do we do with 

this information? 

Research: 

- Prognostication 

- Treatment  

- Prevention 

Clinical Care: 

- Prevent 

- Treat 

- Palliate 

Effective communication 

with patients & families 



Chronic Critical Illness 

Who gets better? 

• Current prognostic models validated for 
acute critical illness (APACHE, SOFA, etc) 

 

• Mortality prediction is not enough 

 

• Other (just as) important outcomes: 

– Functional status 

– Cognitive recovery 



Chronic Critical Illness  

Can it be prevented? 

A never event?  Probably not 
 

Can we do better? Absolutely 



Critical Illness 

Barriers to prevention  
• Lack of research interest and funding 

 

• Diversity of care venues  

 

• Lack of adherence to best practice 

 

• Lack of clear communication with patients 
and families 

 

• Continuation of futile care 

Nelson JE et al.  Arch Int Med 2007 



Chronic Critical Illness  

Prevention Strategies 
Management Principles Potential Future Research 

Mechanical Ventilation Use lung protective ventilation 
strategies (6cc/kg), conservative fluid 
management, weaning protocol 

Identify risk factors for persistent 
IMV 

Functional Recovery Prevent hyperglycemia 
Promote early mobility 
Minimize use of corticosteroids 

Effect of early mobility on long-term 
outcomes 

Nutrition and metabolic 
support 

Both over- and underfeeding 
associated with CCI 
Prefer EN over PN 

Long-term effects of different feeding 
strategies 

Cognitive and mental 
health 

Minimize sedation, prevent/treat pain 
and delirium.  Avoid benzos where 
possible 

Identify long-term cognitive effects 
of CCI 
Develop targeted therapies 

Nosocomial infection Bundles: CVC, VAP, etc.   
Reduce, remove indwelling devices 

Develop uniform practices for CCI 
Antibiotic  stewardship guidelines 

Patient-centered care Maintain communication, solicit 
preferences at admission, include 
consultative palliative care 

Investigate best practices for 
providing information 

Maguire JM and Carson SS. Curr Opin Crit Care 2013 



www.choosingwisely.org 
www.iculiberation.org 

www.medscape.com 
www.ardsnet.org 

www.sccm.org 
www.ihi.org 

Central Line Bundle 



1. Daily diagnostic tests 

2. Blood transfusion 

3. Parenteral nutrition 

4. Sedation 

5. Life support 

www.choosingwisely.org 



Chronic Critical Illness 

Prevention Top 5 List 

5. Nutrition (choosing wisely campaign item #3) 

 

- Both over and under-feeding have been 

associated with CCI 

- Don’t use parenteral nutrition in adequately 

nourished critically-ill patients within the first 7 

days of an ICU stay 

- EN over PN 

www.choosingwisely.org 



Chronic Critical Illness 

Prevention Top 5 List 

4. Sedation (choosing wisely campaign item #4) 

“Don’t deeply sedate mechanically ventilated 

patients without a specific indication and without 

daily attempts to lighten sedation” 

 

Delirium prevention – ESPN/CNN protocol 

 

Consider early mobility – even in the ICU 

 

www.choosingwisely.org 



Chronic Critical Illness 

Prevention Top 5 List 

3. Mechanical Ventilation 

Use lung protective, low-stretch ventilation (6cc/kg) 

for all patients with ARDS and those at risk (most 

hospitalized patients) 

 

Target conservative fluid management where 

feasible 

ARDSNet. NEJM 2000 



Chronic Critical Illness 

Prevention Top 5 List 

2. Critical care is  

     a team sport 

 

Consider weekly 

interdisciplinary 

rounds and family 

meetings 

WOCN 

Chaplain 

Speech 
therapy 

Pharmacy 

Maguire JM and Carson SS.  Curr Opin Crit Care 2013 



Chronic Critical Illness 

Prevention Top 5 List 
1. Communication & Awareness (choosing wisely campaign item #5) 

 

“Don’t continue life support for patients at high risk for 
death or severely impaired functional recovery without 
offering patients and their families the alternative of care 
focused entirely on comfort” 

 

 - Talk to patients and families 

 - Ask about advanced directives 

 - Tell them what you expect (50%, 10%)  

 - Offer alternatives to aggressive care:  

  comfort / palliative, hospice 

 

www.choosingwisely.org 



www.myICUcare.org/ 



Critical Illness 

Wave of the future 

 

2064 ? 



Critical Illness 

Project Emerge 

• Preventable patient  

    harm alert system 
       (CLABSI, CAUTI, VAP, VAC, etc) 

 

• System of systems 

 

• Tracks over 200  

    tasks daily 

 

• Family involvement 

 

 

 
http://www.hopkinsmedicine.org/news/publications/dome/dome 

_december_2013/a_new_model_of_icu_care_emerges 



Chronic Critical Illness 

Take Home Points 
• CCI: What is it?   

 - Mechanical ventilation >21 days 

     

• Prevalence, Impact and Outcomes 

 - 5-10% of mechanically ventilated  

 - 50% survival at 1 year 

 - 12% independence at 1 year 

  

• Can CCI be prevented?   

 - Not completely, but we can do better 

 

• What does the future hold? 

 - More research, better prevention, prognostication,  

 and communication 



  

Thank you 

Special thanks: 
     Dr. Jerry Staton 
     Dr. David Schulman 



Online Resources 

• Choosing Wisely Campaign 
  www.choosingwisely.org/  
  

• Patient and family educational resources 
 www.myICUcare.org/ 

 
• Project Emerge 

 http://www.hopkinsmedicine.org/news/publications
 /dome/dome_december_2013/project_emerge_pre
 ventable_harms_and_ways_to_avoid_them 


