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Structured Abstract:  

Purpose of review: To summarize improvements & innovations in healthcare delivery which 

could be implemented to improve the recovery experience after critical illness for adult 

survivors and their families.  

Recent Findings: For survivors of critical illness, the transitions in care during their recovery 

journey are points of heightened vulnerability associated with adverse events. Survivors of 

critical illness often have errors in the management of their medications during the recovery 

period. A multicomponent intervention delivered for 30 days that focused on four key 

principles of improved recovery care after sepsis care was associated with a durable effect 

on 12-month rehospitalization and mortality compared with usual care. A recent multi-

centre study which piloted integrating health and social care for critical care survivors 

demonstrated improvements in health-related quality of life and self-efficacy at 12-months. 

Multiple qualitative studies provide insights into how peer support programs could 

potentially benefit survivors of critical illness by providing them mechanism to share their 

experiences, to give back to other patients, and to set more realistic expectations for 

recovery.  

Summary: Future research could focus on exploring safety outcomes as primary endpoints 

and finding ways to develop & test implementation strategies to improve the recovery after 

critical illness. 
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Introduction 

Survivors of critical illness suffer high rates of physical, emotional, social, and psychological 

impairments following hospital discharge (1). There is evidence to suggest that many 

survivors of critical illness and their families are dissatisfied with their recovery care (2). This 

paper will focus on the critically ill patients’ journey to recovery and the improvements in 

healthcare delivery which could be implemented to improve recovery after critical illness. We 

will summarize actionable processes which can be implemented to improve the experiences 

and outcomes for critical illness survivors and their family members. We will focus on the 

various transitions of care during the process of recovery from critical illness and explore 

potential strategies to improve recovery care delivery. 

 

Transitions of care: ICU to Hospital Ward  

During their journey to recovery, critically ill patients can encounter several transfers 

between distinct care locations (3). Whether they are moving from the Intensive Care Unit 

(ICU) to the ward environment, or the hospital ward to a subacute care facility or from a care 

facility back to home (3), these transition points are periods of heightened vulnerability 

associated with medical errors, adverse events, and poor patient and family satisfaction (4). 

In a recent multi-centre cohort study for example, almost 20% of patients experienced an 

adverse event following discharge from intensive care unit (ICU) to the hospital ward (5). The 

patients who experienced an adverse event during the transition were more likely to be 

readmitted to the ICU, spent an average of 16 days more in the hospital than those without 

these adverse events, and were more likely to die in the hospital (5). 
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A multi-centre cohort study, across 10 Canadian ICUs, provided a 360-degree description of 

ICU to ward transfers by examining transfer processes and care documentation, alongside 

patient and provider perspectives, to understand improvements in patients moving from ICU 

to the ward (6). This study characterized important deficiencies and communication failures 

in the transfer process from the ICU to the wards. The four most common recommendations 

that emerged from the qualitative analysis of the comments from the physicians, nurses and 

patients were to: 1) document a physical care plan which travelled with patients across care 

transitions; 2) avoid transferring patients during shift change or at night and ensure that the 

receiving team is ready for the patient; 3) conduct standardized face-to face handover; 4) 

inform patients & families about upcoming transfer before it occurs (6).  

 

Improving the management of medications may be another important means through which 

we can improve patient care following ICU discharge. Survivors of critical illness can often 

have medications inappropriately continued, inappropriately withheld, or inappropriately 

delivered during the critical care recovery period (7). These medication related problems are 

not benign and occur frequently. For example, in a recent multicentre cohort study, over 60% 

of patients seen in an ICU recovery program needed at least one pharmacy intervention; of 

the 198 problems identified, over 85% were classified as clinically significant (8). However, 

these problems are not intractable; a recent meta- analysis which examined medication 

related interventions aimed at improving safety and patient outcomes during transition from 

adult ICU settings, found that multi-component interventions which included educational 

components, alongside the implementation of clinical guidelines, improved patient outcomes 

(9). 
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Transitions of care: Discharge Home from hospital  

Like the transition from ICU to the hospital ward, survivors of critical illness and their 

caregivers can face challenges during the transition from hospital to home. Patients can often 

have problems accessing services, especially in relation to physical and emotional 

rehabilitation (10). These issues can have multiple negative consequences, including high 

unscheduled care requirements, and increased morbidity and mortality (10,11). Expert 

guidance for post hospital discharge has focused on key principles such as: screening for 

common impairments; reviewing and adjusting long-term medications; anticipating and 

mitigating risk of health deterioration and readdressing goals of care and offering palliative 

care when appropriate (12). In a large retrospective study that consisted of adults admitted 

to large health system with sepsis, only 11% of the patients had documented receipt of all 

four of the post sepsis care elements (13).  

 

The Improving Morbidity during Post-Acute Care Transitions for Sepsis (IMPACTS) trial 

evaluated the effectiveness of a potential health care delivery solution for adult survivors of 

sepsis: the use of a nurse navigator to optimize the bundle of practices that have been 

associated with reduced mortality and readmission (14). Adults who had been admitted to 

the hospital although the emergency room and were deemed to be at high risk of readmission 

or mortality were eligible for participation into the study (14). The nurse navigator provided 

support to the patient through telephone and electronic health record communication. The 

appropriate escalation of care was provided to patients in the intervention group through 

weekly discussions between the nurse navigator and the lead physician. The study found that 

the adjusted risk of 30-day hospital readmission or mortality was lower in the group of 

patients who treated in the intervention group when compared to the patients treated in the 
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usual care arm (14). This multicomponent program that was delivered for 30 days was also 

associated with a durable effect on 12-month rehospitalization and mortality: compared with 

usual care (15).  

 

Recent data have also highlighted challenges in the interaction between the hospital and the 

primary care setting during the transition from hospital to home for acute illness survivors 

(16). Primary care providers often have limited or incorrect information about the critical care 

journey, making it difficult for them to guide treatment modalities following discharge. A 

recent single centre US study explored the primary care providers’ perspectives on how 

hospital discharge summaries could improve. Primary care providers wanted hospital 

discharge summaries to provide information about: 1) why patients were admitted; 2) what 

interventions were undertaken; 3) what complications occurred; 4) what treatment choices 

were made by the patient, 5) what potential post ICU problems may be encountered by the 

patient (17). 

  

Transitions of care: Adaptation and Recovery  

There are two principal areas of innovation that have focused on improving the adaptation 

and recovery for survivors of critical illness after hospital discharge: ICU follow-up clinics and 

support groups. International reports indicate varying structure, format, and content for each 

of these interventions, with no standardised model of service delivery (18, 19).  

 

ICU Follow up clinics 

At present there is no randomised controlled study which demonstrates patient level benefit 

from the delivery of post-ICU clinics (20). Despite this, increasing numbers of health systems 
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are now delivering these programmes to critical care survivors. A recent survey of UK ICUs for 

example, demonstrated an exponential increase in the delivery of these clinics in the last 

decade, often unfunded, to provide patient and caregivers benefit (21). Yet, there is cause for 

tempered optimism in this field. A multi-centre, non-randomised interventional study from 

the UK, which piloted an integrated health and social care programme for critical care 

survivors, demonstrated improvements in health-related quality of life and self-efficacy at 12 

months, in comparison to a propensity matched cohort who did not receive the intervention 

(22). Similarly, for those caregivers who received the programme, at 12 months, caregivers 

reported less strain and better sleep patterns compared to those caregivers who did not 

receive the intervention (23). This work signals that delivering a complex intervention in this 

population, alongside traditional biomedical interventions such as physiotherapy and 

medicines reconciliation, is feasible, safe, and scalable to different contexts. Future work 

should build on supporting trials in this area to understand the effectiveness of similar 

integrated models. 

Support Groups 

Peer support is a system of giving and receiving support among people with similar 

experiences, with the aim of promoting resilience and increasing survivors’ capacity to self-

manage their health challenges through social, emotional, information, appraisal, and 

instrumental support (24, 25). Although, there is no randomized clinical intervention showing 

benefit of peer support in survivors of critical illness (25), multiple qualitative studies provide 

insights into how these programs potentially benefit patients and families. For example, 

patients in an ICU recovery program identified that in the context of a fragmented health care 

systems, finding ways to manage their expectations, validate their own progress and 

normalize their emotions were important components of recovery (26). Another qualitative 
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study found that participation in a peer support program possibly provided a mechanism for 

patients to share their experiences and provided them with a more intuitive understanding 

of the recovery process, which then allowed for more realistic expectations while also 

providing them opportunity to give back to other patients (27). Future studies evaluating the 

effectiveness of peer support in survivors of critical illness should consider measuring such 

outcomes as self-efficacy, expectation management and psychological symptoms like anxiety.  

 

The impact of the COVID-19 pandemic 

The COVID-19 pandemic has made more visible the challenges of the healthcare delivery 

system for critically ill adults across the recovery trajectory. Multiple studies have highlighted 

the unequal distribution of SARS-CoV-2 infection and COVID-19 adverse outcomes by certain 

social & structural factors like race, ethnicity, socio-economic status (28, 29). These data invite 

broader types of interventions that can address survivorship not merely as a heath challenge 

but also as an economic, social, and political problem as well. For example, data from the UK 

and the US has shown high rates of new unemployment following severe COVID-19, with 

those from the most deprived areas of society less likely to return to employment following 

infection (10, 30). 

 

Moreover, the recent literature on outcomes after COVID-19 highlighted the negative impact 

of restricting visitations from family members. For example, in a recent French multi-centre 

cohort study, among family members of patients hospitalized in the ICU with ARDS COVID-19 

disease, compared with non-COVID related ARDS, was significantly associated with increased 

risk of symptoms of PTSD at 90 days after discharge (22). While the complex interplay 

between socio-economic deprivation and health, and supporting vulnerable family members, 



9 
 

may seem outside the professional boundaries of critical care providers, small scale 

actionable processes may alleviate these issues. A recent multicentre, international 

qualitative study conducted with interprofessional clinicians involved in the delivery of 

recovery services, demonstrated that addressing financial support needs and reconstructing 

the illness narrative in more detail can feasibly be implemented and was deemed priority by 

those providing services (31).  

 

Future directions 

The field of long-term outcomes is still in its infancy; researchers are still exploring and 

defining the potential issues faced by patients, as well as how to manage and improve patient 

outcomes (32). Yet, we offer some bold suggestions which could help make important gains 

in the field. First, future trials of post-ICU services should consider including broad safety and 

harm reduction outcomes. Studies that have examined the effectiveness of post-ICU services 

have largely aimed at improving person-centred outcomes (32, 33). While we do not advocate 

a change in this focus, future research and trials should also consider incorporating service 

level ‘priorities, such as unplanned hospital readmissions as well as adverse events 

encountered by patients following unsupported recovery. This step may also improve future 

funding and commissioning within healthcare services. Second, we need more research 

describing phenotypes of recovery trajectories (33). Evidence has shown that those with 

poorer premorbid health status and complex comorbidities, are more likely to encounter 

challenges and decreased functional abilities following discharge (34). Future research should 

examine these trajectories in more detail to understand if recovery services might be more 

beneficial to certain subgroups of survivors. More research is needed on ways to enrich our 

future study samples with participants at higher risk of adverse outcomes (prognostic 
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enrichment) and/or with participants more likely to respond to specific types of recovery 

interventions (predictive enrichment) (35). Third, since the resources for health system 

change are often driven by social and political factors, methodological advances such as step 

wedged trials may be an important approach to studying complex interventions in a 

pragmatic way (36). Fourth, given the high level of intra- and inter-individual variability in 

symptoms during the recovery process, rigorous N-of-1 trials may have an important role in 

our research armamentarium (37). 

 

Conclusion  

Patients can face complex problems following critical illness, with limited evidence supporting 

any definitive intervention. This review has identified actionable processes across the patient 

pathway which could potentially improve outcomes across transitions of care (see Figure 1). 

However, further evaluation and innovation is needed to develop and empirically test 

implementation strategies to improve recovery after critical illness.  
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Key points: 
 

• The transitions of care experienced by ICU survivors often reflect fracture points in 

the patient journey, causing fragmented care and in some cases, patient harm. 

• This review focusses on actionable processes which can improve the patient and 

caregiver journey, across transitions of care.   

• Improved discharge planning and documentation, timely medicines reconciliation 

and the provisions of holistic ICU recovery programmes, may improve outcomes in 

this area. 

• Future research could focus on exploring safety outcomes as primary endpoints and 

delineate patients most at risk of adverse outcomes following critical illness.    

 
 

 
 
 
 
 
 
  



12 
 

References  

1. Desai SV, Law TJ, Needham DM. Long-term complications of critical care. Crit Care Med. 

2011 Feb;39(2):371-9.  

2. Huang CY, Daniels R, Lembo A, Hartog C, O'Brien J, Heymann T, Reinhart K, Nguyen HB; 

Sepsis Survivors Engagement Project (SSEP). Life after sepsis: an international survey of 

survivors to understand the post-sepsis syndrome. Int J Qual Health Care. 2019 Apr 

1;31(3):191-198. 

3. Haines KJ, Hibbert E, Leggett N, Boehm LM, Hall T, Bakhru RN, et al. Transitions of Care 

After Critical Illness-Challenges to Recovery and Adaptive Problem Solving. Crit Care 

Med*. 2021;49(11):1923-31. 

*Qualitative interviews of survivors of critical illness and their caregivers identifying 

problems with transitions during critical illness recovery and strategies they used to 

solve these challenges 

4. Stelfox HT, Lane D, Boyd JM, Taylor S, Perrier L, Straus S, et al. A Scoping Review of 

Patient Discharge From Intensive Care: Opportunities and Tools to Improve Care. CHEST. 

2015;147(2):317-27. 

5. Sauro KM, Soo A, de Grood C, Yang MMH, Wierstra B, Benoit L, et al. Adverse Events 

After Transition From ICU to Hospital Ward: A Multicenter Cohort Study*. Critical Care 

Medicine. 2020;48(7):946-53. 

6. Stelfox HT, Leigh JP, Dodek PM, Turgeon AF, Forster AJ, Lamontagne F, et al. A multi-

center prospective cohort study of patient transfers from the intensive care unit to the 

hospital ward. Intensive Care Medicine. 2017;43(10):1485-94. 



13 
 

7. Stollings JL, Bloom SL, Wang L, Ely EW, Jackson JC, Sevin CM. Critical Care Pharmacists 

and Medication Management in an ICU Recovery Center. Annals of Pharmacotherapy. 

2018;52(8):713-23. 

8. MacTavish P, Quasim T, Purdie C, Ball M, Barker L, Connelly S, et al. Medication-related 

Problems in Intensive Care Unit Survivors: Learning from a Multicenter Program. Annals 

of the American Thoracic Society. 2020;17(10):1326-9. 

9. Bourne RS, Jennings JK, Panagioti M, Hodkinson A, Sutton A, Ashcroft DM. Medication-

related interventions to improve medication safety and patient outcomes on transition 

from adult intensive care settings: a systematic review and meta-analysis. BMJ Quality & 

Safety. 2022:2021-013760. 

*Review describing the potential impact of improved medication management 

following discharge from critical care. 

10. Iwashyna TJ, Kamphuis LA, Gundel SJ, Hope AA, Jolley S, Admon AJ, Caldwell E, Monahan 

ML, Hauschildt K, Thompson BT, Hough CL; NHLBI Prevention and Early Treatment of Acute 

Lung Injury (PETAL) Network. Continuing Cardiopulmonary Symptoms, Disability, and 

Financial Toxicity 1 Month After Hospitalization for Third-Wave COVID-19: Early Results 

From a US Nationwide Cohort. J Hosp Med. 2021 Aug 18.  

*cohort of adult survivors of severe COVID-19 evaluated 1-month after hospital 

discharge: new limitations in activities of daily living, financial toxicities and job loss or 

change were common, as was persistent cardiopulmonary symptoms 

11. Lone NI, McPeake J, Stewart NI, Blayney MC, Seem RC, Donaldson L, et al. Influence of 

socioeconomic deprivation on interventions and outcomes for patients admitted with 

COVID-19 to critical care units in Scotland: A national cohort study. Lancet Reg Health Eur. 

2021;1:100005. 



14 
 

12. Prescott HC, Angus DC. Enhancing Recovery From Sepsis: A Review. JAMA. 2018 Jan 

2;319(1):62-75.  

13. Taylor SP, Chou SH, Sierra MF, Shuman TP, McWilliams AD, Taylor BT, Russo M, Evans SL, 

Rossman W, Murphy S, Cunningham K, Kowalkowski MA. Association between Adherence to 

Recommended Care and Outcomes for Adult Survivors of Sepsis. Ann Am Thorac Soc. 2020 

Jan;17(1):89-97.  

14. Taylor SP, Murphy S, Rios A, McWilliams A, McCurdy L, Chou SH, Hetherington T, 

Rossman W, Russo M, Gibbs M, Kowalkowski MA. Effect of a Multicomponent Sepsis 

Transition and Recovery Program on Mortality and Readmissions After Sepsis: The 

Improving Morbidity During Post-Acute Care Transitions for Sepsis Randomized Clinical Trial. 

Crit Care Med. 2022 Mar 1;50(3):469-479.  

15. Kowalkowski MA, Rios A, McSweeney J, Murphy S, McWilliams A, Chou SH, Hetherington 

T, Rossman W, Taylor SP. Effect of a Transitional Care Intervention on Rehospitalization and 

Mortality after Sepsis: A 12-Month Follow-up of a Randomized Clinical Trial. Am J Respir Crit 

Care Med. 2022 May 24. 

**This important paper describes the positive longer term impact of providing high risk 

sepsis patients with care following immediate hospital discharge.  

16. Bench S, Cornish J, Xyrichis A. Intensive care discharge summaries for general 

practice staff: a focus group study. Br J Gen Pract. 2016;66(653):e904-e12. 

17. Hauschildt KE, Hechtman RK, Prescott HC, Iwashyna TJ. Hospital Discharge 

Summaries Are Insufficient Following ICU Stays: A Qualitative Study. Critical Care 

Explorations. 2022;4(6):e0715. 

18. McPeake J, Hirshberg EL, Christie LM, Drumright K, Haines K, Hough CL, et al. Models 

of Peer Support to Remediate Post-Intensive Care Syndrome: A Report Developed by the 



15 
 

Society of Critical Care Medicine Thrive International Peer Support Collaborative*. Critical 

Care Medicine. 2019;47(1):e21-e7. 

19. McPeake J, Boehm LM, Hibbert E, Bakhru RN, Bastin AJ, Butcher BW, et al. Key 

Components of ICU Recovery Programs: What Did Patients Report Provided Benefit? Critical 

Care Explorations. 2020;2(4):e0088. 

20. Schofield‐Robinson OJ, Lewis SR, Smith AF, McPeake J, Alderson P. Follow‐up 

services for improving long‐term outcomes in intensive care unit (ICU) survivors. Cochrane 

Database of Systematic Reviews. 2018(11). 

21. Connolly B, Milton-Cole R, Adams C, Battle C, McPeake J, Quasim T, et al. Recovery, 

rehabilitation and follow-up services following critical illness: an updated UK national cross-

sectional survey and progress report. BMJ Open. 2021;11(10):e052214. 

22. Henderson P, Quasim T, Shaw M, MacTavish P, Devine H, Daniel M, et al. Evaluation 

of a health and social care programme to improve outcomes following critical illness: a 

multicentre study. Thorax. 2022: -2021-218428. 

* This multi-centre evaluation provides data on the impact of an integrated health and social 

care recovery programme for survivors of critical illness.   

23. McPeake J, Henderson P, MacTavish P, Devine H, Daniel M, Lucie P, et al. A 

multicentre evaluation exploring the impact of an integrated health and social care 

intervention for the caregivers of ICU survivors. Critical Care. 2022;26(1):152. 

24. Dennis CL. Peer support within a health care context: a concept analysis. Int J Nurs 

Stud. 2003;40(3):321-32. 

25.  Haines KJ, Beesley SJ, Hopkins RO, McPeake J, Quasim T, Ritchie K, et al. Peer 

Support in Critical Care: A Systematic Review. Crit Care Med. 2018;46(9):1522-31. 



16 
 

26.  Haines KJ, Beesley SJ, Hopkins RO, McPeake J, Quasim T, et al. Key Components of 

ICU Recovery Programs: What Did Patients Report Provided Benefit? Crit Care Explor. 2020 

Apr 29;2(4): e0088.  

27.  McPeake J, Iwashyna TJ, Boehm LM, Hibbert E, Bakhru RN, Bastin AJ, Butcher BW, 

Eaton TL, Harris W, Hope AA, Jackson J, Johnson A, Kloos JA, Korzick KA, Meyer J, 

Montgomery-Yates A, Mikkelsen ME, Slack A, Wade D, Still M, Netzer G, Hopkins RO, 

Quasim T, Sevin CM, Haines KJ. Benefits of Peer Support for Intensive Care Unit Survivors: 

Sharing Experiences, Care Debriefing, and Altruism. Am J Crit Care. 2021 Mar 1;30(2):145-

149. 

28. Mackey K, Ayers CK, Kondo KK, et al. Racial and ethnic disparities in COVID-19–related 

infections, hospitalizations, and deaths: a systematic review. Ann Intern Med. 

2021;174(3):362-373. 

29. Williamson EJ, Walker AJ, Bhaskaran K, Bacon S, Bates C, Morton CE, Curtis HJ, Mehrkar 

A, Evans D, Inglesby P, Cockburn J, McDonald HI, MacKenna B, Tomlinson L, Douglas IJ, 

Rentsch CT, Mathur R, Wong AYS, Grieve R, Harrison D, Forbes H, Schultze A, Croker R, Parry 

J, Hester F, Harper S, Perera R, Evans SJW, Smeeth L, Goldacre B. Factors associated with 

COVID-19-related death using OpenSAFELY. Nature. 2020 Aug;584(7821):430-436. 

30. McPeake J, Shaw M, MacTavish P, Blyth KG, Devine H, Fleming G, et al. Long-term 

outcomes following severe COVID-19 infection: a propensity matched cohort study. BMJ 

Open Respiratory Research. 2021;8(1):e001080. 

31. Eaton TL, Sevin CM, Hope AA, Alexander S, Iwashyna TJ, Boehm LM, et al. Evolution in 

Care Delivery within Critical Illness Recovery Programs during the COVID-19 Pandemic: A 

Qualitative Study. Annals of the American Thoracic Society.**0(ja):null. 



17 
 

 ** multicenter qualitative study that examined changes in ICU recovery services 

during the COVID-19 pandemic and patient-level factors that impacted recovery care during 

this period 

32. Needham DM, Sepulveda KA, Dinglas VD, Chessare CM, Friedman LA, Bingham CO 3rd, 

Turnbull AE. Core Outcome Measures for Clinical Research in Acute Respiratory Failure 

Survivors. An International Modified Delphi Consensus Study. Am J Respir Crit Care Med. 

2017 Nov 1;196(9):1122-1130. 

33. Turnbull AE, Rabiee A, Davis WE, Nasser MF, Venna VR, Lolitha R, Hopkins RO, Bienvenu 

OJ, Robinson KA, Needham DM. Outcome Measurement in ICU Survivorship Research From 

1970 to 2013: A Scoping Review of 425 Publications. Crit Care Med. 2016 Jul;44(7):1267-77. 

34. Griffith DM, Salisbury LG, Lee RJ, Lone N, Merriweather JL, Walsh TS; RECOVER 

Investigators. Determinants of Health-Related Quality of Life After ICU: Importance of 

Patient Demographics, Previous Comorbidity, and Severity of Illness. Crit Care Med. 2018 

Apr;46(4):594-601. 

35. Wong HR, Atkinson SJ, Cvijanovich NZ, Anas N, Allen GL, et al. Combining Prognostic and 

Predictive Enrichment Strategies to Identify Children With Septic Shock Responsive to 

Corticosteroids. Crit Care Med. 2016 Oct;44(10): e1000-3.  

36. Hemming K, Haines TP, Chilton PJ, Girling AJ, Lilford RJ. The stepped wedge cluster 

randomised trial: rationale, design, analysis, and reporting. BMJ. 2015 Feb 6;350:h391.  

37. Selker HP, Cohen T, D'Agostino RB, Dere WH, Ghaemi SN, Honig PK, Kaitin KI, Kaplan HC, 

Kravitz RL, Larholt K, McElwee NE, Oye KA, Palm ME, Perfetto E, Ramanathan C, Schmid CH, 

Seyfert-Margolis V, Trusheim M, Eichler HG. A Useful and Sustainable Role for N-of-1 Trials 

in the Healthcare Ecosystem. Clin Pharmacol Ther. 2022 Aug;112(2):224-232. Epub 2021 Oct 

20.  



18 
 

Figure Legend:  

Figure 1. Actionable processes which could potentially improve recovery outcomes for 

critically ill adults. 
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