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Abstract 

Background Intensive Care Unit (ICU) survivors often experience several impairments in their physical, cognitive, 
and psychological health status, which are labeled as post‑intensive care syndrome (PICS). The aim of this work 
is to develop a multidisciplinary and ‑professional guideline for the rehabilitative therapy of PICS.

Methods A multidisciplinary/‑professional task force of 15 healthcare professionals applied a structured, evidence‑
based approach to address 10 scientific questions. For each PICO‑question (Population, Intervention, Comparison, 
and Outcome), best available evidence was identified. Recommendations were rated as “strong recommendation”, 
“recommendation” or “therapy option”, based on Grading of Recommendations, Assessment, Development and Evalu‑
ation principles. In addition, evidence gaps were identified.

Results The evidence resulted in 12 recommendations, 4 therapy options, and one statement for the prevention 
or treatment of PICS. Recommendations: early mobilization, motor training, and nutrition/dysphagia management 
should be performed. Delirium prophylaxis focuses on behavioral interventions. ICU diaries can prevent/treat psycho‑
logical health issues like anxiety and post‑traumatic stress disorders. Early rehabilitation approaches as well as long‑
term access to specialized rehabilitation centers are recommended. Therapy options include additional physical reha‑
bilitation interventions. Statement: A prerequisite for the treatment of PICS are the regular and repeated assessments 
of the physical, cognitive and psychological health in patients at risk for or having PICS.

Conclusions PICS is a variable and complex syndrome that requires an individual multidisciplinary, and multiprofes‑
sional approach. Rehabilitation of PICS should include an assessment and therapy of motor‑, cognitive‑, and psycho‑
logical health impairments.

Key points 

• It is important to assess physical, cognitive, and psychological health functions of critically ill patients at risk 
for developing post‑intensive care syndrome (PICS) during their stay in the ICU, their acute and rehabilitative 
inpatient and outpatient care.
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• Physical health and motor function can improve through early mobilization, physical therapy, additional ergom‑
eter training (cycling) and neuromuscular stimulation.

• Before initiating oral nutrition, a standardized swallowing test should rule out risks of dysphagia and aspiration.
• Psychological health can improve through integrating relatives into care, keeping ICU diaries, and psychological 

care.
• Cognitive health can improve with prevention of delirium, early multimodal treatment of delirium, and/or atten‑

tion training.
• Health care professionals must be sensitized and trained to recognize PICS.

Keywords Critical care, Guidelines, Intensive care, Physical therapy, PICS, Post‑intensive care syndrome, Psychological 
therapy, Rehabilitation

Background
Modern intensive care medicine enables more critically 
ill patients to survive life-threatening critical conditions. 
Critical illness can result from surgery, trauma, infection, 
or an exacerbation of a medical condition and results 
in malfunction of at least one organ, requiring medical, 
nursing, therapeutic, psychological, social, and/or tech-
nical support [1]. This support is usually provided in an 
Intensive Care Unit (ICU) but does not always restore 
health. Although survival rates are considered bench-
marks of intensive care, ICU survivors are faced with 
increased morbidity, rehospitalization, and mortality as 
well as a lasting decline in health-related quality of life 
and participation in society [2]. The symptoms and out-
comes experienced by critically ill patients are subsumed 
under the term post-intensive care syndrome (PICS) [3, 
4]. PICS consists of a neurologically heterogenous com-
plex of impairments which can be observed in critically 
ill patients after treatment in an ICU. The syndrome is 
characterized by new or increased impairments of physi-
cal cognitive, and/or psychological functions that out-
last the stay in hospital. PICS is present if one or more of 
the following domains of function is impaired [3]. Cog-
nitive impairments present as delirium and deficits of 
attention, memory, executive functions, and visuospatial 
perception. Psychological impairments consist of depres-
sion, anxiety disorders, and post-traumatic stress disor-
der (PTSD). Physical impairments, often summarized 
as “intensive care unit-acquired weakness” (ICU-AW), 
include neuromuscular functions of swallowing, breath-
ing, mobility, and personal autonomy [5]. Severe axonal 
critical care neuropathies can result in prolonged periods 
of convalescence and incomplete recovery. Impairment 
of one function may result in impairment of another; for 
example, depressive symptoms may lead to a reduction of 
physical health [6, 7] or cognitive function [7, 8]. Symp-
toms of PICS may appear as early as 24 h after admission 
to an ICU and may persist for 5–15 years after discharge 

[2]. Symptoms of all three domains may emerge dur-
ing any phase of the critical illness, acute, early or late. 
Symptoms of PICS are not specific to certain phases of 
critical illness. The risk to develop PICS is multifactorial; 
risk factors can contribute before (e.g., frailty, preexisting 
functional impairments), during (e.g., sedation, duration 
of delirium, sepsis, acute respiratory distress syndrome), 
and after (e.g., early symptoms of anxiety, depression, or 
post-traumatic stress disorder) staying in the ICU. The 
family can be affected, too, leading to a complex, inter-
acting phenomenon (Fig. 1) [9].

The reported prevalence of PICS varies, due to different 
study populations, diagnostic criteria, or times of assess-
ment. It has been reported that 64% and 56% of ICU sur-
vivors are impaired in a least one of the three levels of 
function at 3 and 12 months after discharge, respectively 
[10]. For impairment of at least two levels of function, 
reported prevalences are 25% after 3  months and 21% 
after 12  months. Impairments in all three levels affect 
6% after 3 months and 4% after 12 months [10]. Impair-
ments of neuromuscular functions after acute respiratory 
distress syndrome (ARDS) are reported in at least 25% 
[11] and 38–40% at the time of discharge [5, 12, 13]. The 
prevalence of cognitive impairments in ICU-survivors is 
reported as 25–40% after 3 months [14]. Reported preva-
lences for anxiety, depression, and PTSD at 12  months 
after discharge are 38%, 32%, and 18% respectively [15–
18]. Given the high prevalence of PICS worldwide, guide-
lines for rehabilitation of critically ill patients with PICS 
are urgently needed. Therefore, the objective of this work 
was to develop a multidisciplinary and multiprofessional 
guideline for assessing, preventing, and treating patients 
affected by PICS, to improve their physical, cognitive, 
and psychological health. This guideline intends to pro-
mote clinical decisions and standards of care in order to 
improve the outcomes of adult patients at risk for devel-
oping or affected by symptoms of PICS.
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Methods
According to the system of the Association of the Scien-
tific Medical Societies in Germany (AWMF) [19], guide-
lines are classified in four ranks from S1 to S3, with S3 
having the highest quality level. The purpose of the S2e 
and S3 guidelines is to convey recommendations for 
clinical practice based on a comprehensive, systematic 
search for and a critical assessment of the available evi-
dence. The present guideline is classified “S2e” and was 
coordinated by the German Society for Neurorehabili-
tation (DGNR). The methodological approach for the 
development of this guideline followed the requirements 
of evidence-based medicine, defined as the standard by 
the AWMF.

A multidisciplinary Task Force for Rehabilitation of 
the post-intensive care-syndrome was formed in Decem-
ber 2019 aiming to develop a guideline for the therapy of 
PICS based on the best current evidence.

The group applied a structured, evidence-based 
approach to address 10 research questions that served 
as the basis for each recommendation and supporting 
rationale. The 10 research questions of pertinent impor-
tance for the therapy of PICS-related symptoms were 
identified by the multidisciplinary Task Force. For each 
research question a subgroup was formed, which devel-
oped their own search strategy according to the PICO-
Scheme: Patient population (adult patients that exhibited 

at least one symptom in one of the three domains after 
critical illness and/or 48 h stay on the ICU, any gender), 
therapeutic intervention, comparison of intervention 
with no intervention or standard therapy and outcome. 
The 10 research questions are introducing each recom-
mendation and are summarized in Fig.  2. The current 
author group includes representatives of the Swiss Soci-
ety of Neurorehabilitation (SGNR) and seven relevant 
multidisciplinary German professional societies (DBL, 
DGF, DGP, DGPTW, DVE, GNP) and an organization of 
persons concerned (BDH) (Additional file  1: Table  S1). 
The intended guideline audience includes all health care 
professionals involved in the care, diagnosis, and therapy 
of critical ill patients before, during, and after a treatment 
on ICU including physicians, nurses, therapists, and oth-
ers. Furthermore, patients, families, and clinical or insti-
tutional leaders/administrators are targeted readers.

Boolean operators, medical subject headings (MeSH) 
and key terms were applied to structure each literature 
search. Searches were limited to a human patient popu-
lation defined by the search terms, publications in Eng-
lish or German, and the time of publication from January 
2009 to December 2021. Case reports or RCT with less 
than 10 participants were excluded). Comprehensive, 
structured, computer-based literature searches were per-
formed using the indexed online database MEDLINE/
PubMed, supplemented by screening of reference lists 

Fig. 1 Impact of the post intensive care syndrome
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of relevant publications. The aim of each search strat-
egy was to identify randomized controlled trials (RCTs), 
systematic reviews, meta-analyses or other guidelines 
that addressed the respective research question of each 
subgroup. In case of absence of high-quality scientific 
support, no recommendations were derived. Abstracts 
identified by each search strategy were screened by at 

least two authors and, if considered relevant, full publi-
cations were evaluated by the entire subgroup. Evalua-
tion of literature chosen for citation in the guideline was 
performed according to the 2011 Oxford Centre for Evi-
dence-Based Medicine (OCEBM) working group levels 
of evidence (Table 1) [20].

Fig. 2 Summary of the literature search according to the 10 research questions (search period: January 2009 to December 31, 2021)

Table 1 Gradation of evidence and recommendations as an expression of the degree of certainty/uncertainty of the knowledge base 
for the respective recommendations

Level of evidence According to OCEBM 2011 Symbol

Evidence level 1 Systematic review of randomized controlled studies 1

Evidence level 2 Randomized controlled study or observational study with dramatic effect 2

Evidence level 3 non‑randomized controlled cohort study 3

Evidence level 4 case series, case‑control studies, or historically controlled studies 4

Evidence level 5 Pathophysiological‑mechanistic arguments 5

Quality of evidence In accordance to GRADE

High quality Further research is unlikely to affect our confidence in the estimation of the (therapeutic) effect

Medium quality Further research is likely to affect our confidence in the estimation of the (therapeutic) effect and may alter the esti‑
mate

Low quality Further research will most likely influence our confidence in the estimation of the (therapeutic) effect and will 
probably change the estimate

Very low quality Any estimation of the (therapy) effect is very uncertain

Recommendation 
grade

Wording Symbol

Strong recommendation Ought to/ought not to A/A–

Recommendation Should/should not B/B−

Therapy option Can be considered 0
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Further, each source (original papers, systematic 
reviews, and meta-analyses) was evaluated regarding 
(1) classification of evidence level (OCEBM), its meth-
odology (the validity), (2) the conclusions of the results 
were summarized, and (3) recommendations from the 
individual sources were derived. In a next step (4), data 
from all sources on a specific Research Question under-
went a summarized assessment (quality of evidence in 
accordance to Grading of Recommendations, Assess-
ment, Development and Evaluation (GRADE) Working 
Group (Table  1) [19, 21]. This reflected the confidence 
in the estimation of the effect strength of a therapy. The 
final assessment of quality was essential for deriving a 
recommendation. Finally, (5) clinical relevance, health 
benefits, patients’ preferences as known from stakehold-
ers and the literature, side effects, and risks were consid-
ered when formulating and grading the recommendation. 
The letter associated with each recommendation reflects 
the strength of the recommendation by the author group 
(Table 1).

The guideline development involved 22 remote (inter-
net-based) meetings and in-between extensive electronic 
communication. In December 2019, the authors par-
ticipated in a web conference during which the research 
questions to be addressed in the guideline were defined 
and subsequently subgroups for each research question 
were assembled according to proficiency of the respec-
tive authors. Screening and evaluation of abstracts and 
full publications identified by the structured searches and 
formulation of draft recommendations and rationales 
was performed by the corresponding subgroups (Fig. 2). 
Each chapter pertaining to the respective research ques-
tion was reviewed by the assigned subgroup and after-
wards by the entire task force. The wording of each 
recommendation was finalized through the entire task 
force. Following revisions and approval by the task force, 
the manuscript was approved by the several endorsing 
Swiss and German societies between August and Octo-
ber 2022 after minor revisions. An update of this guide-
line is planned at the latest in four years for October 
2027. The methodology applied was in keeping with the 
AGREE Reporting Checklist in order to control for the 
quality of the present guideline, the complete AGREE 
Reporting Checklist is reported in the digital supplement 
(Additional file 1: Table S2: AGREE Reporting Checklist 
[22]).

Results
In total, one statement and 12 recommendations, and 
four therapy options for the rehabilitation of critically 
ill patients with PICS could be identified from the lit-
erature (Table 2). The recommendations are categorized 

by the three domains of impairment: Physical Reha-
bilitation, Cognitive Rehabilitation, and Psychological 
Rehabilitation.

Statement: Diagnosis of PICS
Since no systematic literature review has been performed 
regarding the diagnosis of PICS, one statement instead of 
one recommendation has been developed according to 
good clinical practice.

Research question Which assessments can be used to 
diagnose and predict PICS, to recommend therapeutic 
interventions, and to report related progress?

Statement 1 It is important to screen critically ill 
patients with a length of stay ≥ 48  h for risk factors for 
developing PICS and symptoms of PICS during the stay 
on ICU, after discharge, during and at the end of reha-
bilitation, and in out-patient care. The choice of the opti-
mal assessment depends on various factors such as the 
phase of the disease, the setting, the symptomatology and 
risk factors of the patient, and the availability of further 
diagnostics.

Rationale To determine the presence and effects of 
PICS, many different assessments are available at the 
body function level to assess physical, cognitive, and 
psychological functions, as well as at the activity and 
participation level. Different approaches to assess the 
long-term outcome of critically ill patients include diag-
nostic follow-up studies [23, 24], Delphi consensus state-
ments including former critically ill patients and relatives 
[12, 25], patient questionnaires [26], combined assess-
ments pre-, peri-, and post ICU [27]. To prevent, reduce, 
or treat the typical symptoms of PICS, those at risk for 
the development of PICS should be identified as early as 
possible in the ICU or in early rehabilitation by means of 
sensorimotor, cognitive, and psychological assessments. 
Sensorimotor, cognitive, and psychological assessments 
should be repeated after discharge from the hospital or 
transfer to rehabilitation, and also during out-patient 
care, to identify special therapy needs in these areas [8]. 
If relevant impairments are found, more extensive diag-
nostic tests are necessary in order to evaluate the impair-
ments in depth and to plan the therapeutic intervention 
accordingly. Follow-up diagnostics of the three functional 
areas should be performed 2–4 weeks after hospital dis-
charge and repeated regularly, at least 6–12 months after 
the end of inpatient rehabilitation [8].

Physical rehabilitation
Early mobilization
Research question Does early mobilization of critically ill 
patients reduce the incidence or duration of PICS?
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Recommendation 1 Early mobilization ought to be 
started within the first few days in the ICU, depending on 
the patient’s resilience and general condition.

Grade of recommen‑
dation: A

Level of evidence: 
OECBM 1

Quality of evidence: 
High Selected refer‑
ences: [28–36]

Therapy Option 1:  Supplemental use of ergometers 
(bed cycling) in addition to early mobilization can be 
considered.

Grade of recom‑
mendation: 0

Level of evidence: OECBM 1 Quality of evidence: 
High Selected refer‑
ences: [35, 36]

Rationale Mobilization is an energy-consuming pro-
cess aimed at maintaining and promoting a person’s 

mobility [37, 38]. Early mobilization is started within 
72 h after admission [38] and intensified during the stay 
in ICU. Various methods of early mobilization can be 
performed with different approaches [39], including pas-
sive mobilization (bed mobility, neuromuscular electri-
cal stimulation (NMES)), assisted exercises (bed cycling, 
robotics, functional exercises, resistance exercises, trans-
fers), active exercises (active exercises, activities of daily 
living, walking), or other exercises, e.g., cognitive exer-
cises. Early mobilization is generally recommended dur-
ing the stay on ICU, as it can have positive effects on 
the duration of ventilation and length of stay, delirium 
incidence, and muscle strength at the time of discharge 
[33]. Although early mobilization in the ICU does not 
seem to have a significant effect on long-term physical, 
functional, cognitive, or psychosocial outcome compared 
to usual care, short-term effects such as reduction of 

Table 2 Summary of the statement, 12 recommendations, and four therapy options for the rehabilitation of critically ill patients with 
post‑intensive care syndrome

Grade of recommendations: (0): therapy option, can be considered; (B)/(B−): recommendation, should, should not; (A)/(A−): ought to ought not to

Statement

It is important to screen critically ill patients with a length of stay ≥ 48 h for risk factors to develop PICS and symptoms of PICS during the stay 
in intensive care, after discharge, during and at the end of rehabilitation, as well as in out‑patient care. The choice of the optimal assessment 
depends on various factors such as the phase of the disease, the setting, the symptomatology, risk factors of the patient and the availability 
of further diagnostics

Recommendations and therapy options for PICS Rehabilitation

Rehabilitation of physical health

1. Early mobilization ought to be started within the first few days in the ICU, adapted to the patient’s resilience and general condition. (A)

2. Supplemental use of ergometers (bed cycling) in addition to early mobilization can be considered. (0)

3. Wheelchair cycle ergometer training can be used in addition to the standard physical therapy to improve muscle strength and cardiovascular 
fitness. (0)

4. Strength training can be used as an adjunct to standard physical therapy to increase walking speed. (0)

5. Electrical stimulation of the ventral thigh musculature can be used to strengthen the muscles. (0)

6. Training of the inspiratory muscles using an inhalation trainer should be used to increase the strength of the inspiratory muscles and the quality 
of life in the short term as an adjunct to standard physical therapy. (B)

7. As dysphagia is frequent in patients with tracheostomy, standardized swallowing assessment should be performed before oral nourishment 
is initiated. (B)

Rehabilitation of cognitive health

8. Computer‑based learning of attention functions and/or therapy aiming at improvement of cognition should be performed with critically ill 
patients and in further rehabilitation. (B)

9. Interventions for delirium prophylaxis ought to include multimodal sensory, cognitive and emotional stimulation (mobilization, purposeful 
stimulation and engagement, aids for orientation, contact to family members). (A)

10. Interventions for stress reduction (pain, anxiety, sleep, noise), improvement of communication and family care should be applied. (B)

11. A prophylactic treatment with Haloperidol for ventilated patients should not be implemented, as there is no effect in comparison to placebo 
regarding the incidence, severity, duration or outcome of delirium. (B‑)

Rehabilitation of psychological health

12. Critically ill patients with adaptation disorders such as anxiety and depression benefit from psychological interventions. These should be 
offered already in the ICU and/or early rehabilitation and if possible also to relatives. (B)

13. Post‑traumatic stress reactions should be treated by interventions such as psychoeducation and psychotherapy. (B)

14. Access to professional support and aftercare should be offered in the first 12 months after discharge aiming at mental stabilization. (B)

15. ICU diaries ought to be implemented for reducing the risks of symptoms of anxiety, depression, and PTSD in critically ill patients after dis‑
charge from the ICU. (A)

16. In post‑ICU care, ICU diaries ought to be worked on with health care professionals. (A)
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mechanical ventilation and length of stay or delirium fre-
quency in the ICU can be demonstrated. These issues are 
highly relevant for patients and families. Therefore, we 
recommend structured, interprofessional implementa-
tion of early mobilization of critically ill patients accord-
ing to defined inclusion and exclusion criteria with the 
best possible dosage and frequency.

Physical therapy
Research question Which physical therapy approach can 
reduce typical manifestations of PICS such as intensive 
care unit-acquired weakness (ICU-AW)?

Therapy Option 2: Wheelchair cycle ergometer training 
can be used in addition to standard physical therapy to 
improve muscle strength and cardiovascular fitness.

Grade of recommen‑
dation: 0

Level of evidence: 
OECBM 2

Quality of evidence: 
Low
Selected reference: [40]

Therapy Option 3: Strength training can be used as an 
adjunct to standard physical therapy to increase walking 
speed.

Grade of recommen‑
dation: 0

Level of evidence: 
OECBM 2

Quality of evidence: 
Low
Selected reference: [40]

Therapy Option 4: Electrical stimulation of the ventral 
thigh musculature can be used to strengthen the muscles.

Grade of recommen‑
dation: 0

Level of evidence: 
OECBM 2

Quality of evidence: 
Low
Selected reference: [41]

Recommendation 2 Training of the inspiratory muscles 
using an inhalation trainer should be used to increase 
the strength of the inspiratory muscles and the quality of 
life in the short term as an adjunct to standard physical 
therapy.

Grade of recommen‑
dation: B

Level of evidence: 
OECBM 2

Quality of evidence: 
Moderate
Selected reference: [42]

Rationale Patients with PICS often suffer from ICU-
AW, leading to limitations in body functions and activi-
ties as well as reduced quality of life [24, 43, 44]. Motor 
rehabilitation therapy plays an essential role in the 
treatment of these patients and the prevention of fur-
ther complications [45]. Motor rehabilitation begins 
with the diagnosis of motor impairment and continues 
after hospital discharge. Interventions such as bed- and 
wheelchair ergometer training, functional electrical 

stimulation, (inspiratory) muscle training, and outpatient 
physical therapy programs were evaluated and compared 
to standard therapy.

There were no statistically significant differences com-
pared to the respective standard therapy [36, 40–42, 46]. 
Device-assisted therapy can facilitate the early mobiliza-
tion and physical rehabilitation of critically ill patients 
and can complement conventional physiotherapy and 
occupational therapy with the aim of improving sensori-
motor function (arm, hand, stance, and gait function) and 
cardiopulmonary exercise capacity [47]. In the current 
absence of scientific evidence, we cannot make recom-
mendations for device-assisted therapy for patients with 
PICS. In clinical practice, a robot-assisted tilt table with 
and without electrical stimulation, robot-assisted move-
ment training (bed cycling), robot-assisted-standing, and 
gait training are increasingly used.

Dysphagia and removal of tracheostomy tubes
Research question Which speech-language therapy (SLT) 
interventions can lead to removal of tracheostomy tubes 
and improvement of swallowing patients with PICS?

Recommendation 3 As dysphagia is frequent in patients 
with tracheostomy, standardized assessment of swallow-
ing function should be performed before oral nourish-
ment is initiated.

Grade of recommen‑
dation: B

Level of evidence: 
OECBM 1

Quality of evidence: 
High
Selected references: 
[48–54]

Rationale Dysphagia is common in patients with tra-
cheostomy [54]. An important task for SLTs is diagnosis 
and treatment of swallowing disorders as well as trache-
ostomy tube management culminating in removal of tra-
cheostomy tubes.

No studies were concerned specifically with PICS 
and dysphagia therapy; therefore, no recommendations 
regarding dysphagia therapy for patients with PICS can 
be made. However, there are strong resemblances with 
other severely affected critically ill patients in neurologi-
cal early rehabilitation. Thus, recommendations of the 
respective guidelines [55] for these cases can be consid-
ered valid for patients with PICS.

Clinical assessment of swallowing with a tracheostomy 
tube with deflated cuff  and speaking valve for bedside 
screenings has low reliability [49, 51]. Penetrations can-
not be reliably identified by the Evans-Blue-Test [53]. 
Fiberoptic endoscopic evaluation of swallowing (FEES) 
can be performed at the bedside in patients with cogni-
tive and/or motor impairment [48]. Methods of remov-
ing a tracheostomy tube vary greatly [52]. FEES before 
removal of tracheostomy tube improves outcome [50].
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Cognitive rehabilitation
For cognitive rehabilitation, four recommendations were 
developed.

Cognitive therapies
Research question Which cognitive interventions can pre-
vent development of PICS or reduce its manifestation?

Recommendation 4 Computer-based learning for atten-
tion functions and/ or therapy aiming at improvement of 
cognition should be performed with critically ill patients 
in the ICU and during further rehabilitation.

Grade of recommen‑
dation: B

Level of evidence: 
OECBM 1, 2

Quality of evidence: 
Low. Selected refer‑
ences: [56–58]

Rationale Patients with PICS suffer from acute and 
chronic impairments of attention, memory, and executive 
functions. Scoping reviews including the RCT of Jackson 
et al. [57] found significant effects of cognitive interven-
tions (training of attention functions, psychoeducation, 
goal-management training) on scores in MMSE, MoCA, 
or TL-D and on quality of life outcomes [53, 55]. A 
3-month study compared patients discharged from ICU 
given out-patient cognitive training in combination with 
physiotherapy and psychoeducation with patients on a 
waiting list, with follow-up after another 3 months [54]. 
The intervention group showed significant improvements 
in executive functions.

Delirium prevention and therapy
Research question 1 Which non-pharmacological inter-
ventions can prevent delirium in critically ill patients?

Recommendation 5 Interventions for delirium prophy-
laxis ought to include multimodal sensory, cognitive, and 
emotional stimulation (mobilization, purposeful stimula-
tion and engagement, aids for orientation, contact with 
family members).

Grade of recommen‑
dation: A

Evidence level: 
OECBM Level 1

Quality of evidence: 
High
Selected references: 
[59, 60]

Recommendation 6 Interventions for reduction of 
stress (pain, anxiety, sleep, noise), improvement of com-
munication, and family care should be taken.

Grade of recommen‑
dation: B

Level of evidence: 
OECBM Level 2

Quality of evidence: low
Selected references: [59, 
61–63]

Rationale A systematic review analyzed 21 studies on 
delirium prevention. They recommend measures such 

as the ABCDEF-bundle combined with regular delirium 
assessments with e.g., the Confusion Assessment Method 
for the ICU (CAM-ICU) or the Intensive Care Delirium 
Screening Checklist (ICDSC) [58]. Delirium prevention 
in critically ill patients requires specially trained teams 
and multimodal interventions [59]. There are indications 
that stressors (such as pain, hunger, thirst, catheters, 
infusion systems, isolation, disorientation, anxiety, lack 
of sleep) facilitate the development of delirium. Besides 
their cognitive and physical impairments, critically ill 
patients suffer from ICU-specific problems (noise of 
monitors, commotion, isolation) and concurrent symp-
toms such as hunger, thirst, pain, anxiety, dyspnea, and 
depression, which affect and aggravate the symptoms 
of PICS. Communications aids (letter boards, tablets, 
tracheostomy tubes with speaking valves) contribute 
to delirium prevention. Early mobilization (depending 
on patients’ abilities from sitting on the edge of the bed 
to walking with the therapist) and contact with family 
members significantly reduce the incidence of delirium 
[60]. The meta-analysis of Deng et al. [63] of studies with 
a total of 6499 critically ill patients indicates reduced 
rates of delirium from contact with relatives and multi-
modal interventions (control of concurrent symptoms, 
stress reduction). Early mobilization results in a signifi-
cant reduction of mortality. Liang et  al. [60] and Litton 
et al. [62] found for 7159 and 1455 included critically ill 
patients, respectively, positive effects for cognitive pro-
grams (orientation aids, improvement of communica-
tion) and environment modification (noise reduction, 
ear-plugs, eye shields, light management) on frequency 
and duration of delirium as well as on mortality. Delirium 
increases the probability of developing PICS. Therapeu-
tic interventions are limited once delirium has evolved. 
Thus, delirium prevention may prevent or reduce the 
symptoms of PICS.

Research question 2 How efficient is treatment with 
haloperidol vs placebo in the prevention or treatment of 
delirium?

Recommendation 7 A prophylactic treatment with 
haloperidol for ventilated patients should not be imple-
mented, as comparison to placebo shows no effect in 
incidence, severity, duration, or outcome of delirium.

Grade of recommen‑
dation: B

Level of evidence: 
OECBM Level

Quality of evidence: 
High
Selected references: 
[64, 65]

Rationale Studies on pharmacological interventions 
compared the effect of haloperidol versus placebo on 
incidence, duration, and outcome of delirium and time 
required for weaning. A systematic review [64] and a 
qualitative synthesis [65] found no significant differences 
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between haloperidol and placebo with respect to delir-
ium incidence, severity, duration, and outcome.

Research demand:

Psychological rehabilitation
Psychotherapy
Research question Can psychological interventions 
counteract the psychological sequalae of PICS (anxiety, 
depression, post-traumatic stress)?

Recommendation 8 Critically ill patients with adap-
tation disorders such as anxiety and depression ben-
efit from psychological interventions. These should be 
offered in the ICU and/or early rehabilitation and also to 
family members, if possible.

Grade of recommen‑
dation: B

Level of evidence: 
OECBM 2

Quality of evidence: 
Low
Selected reference: [66]

Recommendation 9 Post-traumatic stress reactions 
should be treated by interventions such as psychoeduca-
tion and psychotherapy.

Grade of recommen‑
dation: B

Level of evidence: 
OECBM 2

Quality of evidence: 
Low
Selected reference: [67]

Recommendation 10 Access to professional support 
and follow-up-care targeting psychological stabilization 
should be offered in the first 12 months after discharge.

Grade of recommen‑
dation: B

Level of evidence: 
OECBM 2

Quality of evidence: 
Low
Selected reference: [68]

Rationale Critically ill patients are at risk for psycholog-
ical/mental disorders. Anxiety and depression are com-
mon for months after discharge [69]. We identified two 
RCTs [66, 67] and three reviews [70, 71], one of which is 
a Cochrane report [68]. In the ICU a multidisciplinary 
approach is recommended, including mobilization, facili-
tation of communication, information, and resilience 
training. After discharge, psychotherapeutic interven-
tions should be offered [72] and patients referred to spe-
cialized services [68]. The systematic reviews identified 
only a PTSD-reducing effect [68]. Resilience training was 
able to reduce anxiety and depression in the intervention 
group, an effect stable over 12 weeks [66]; Peris et al. [67] 
found a significant reduction of PTSD symptoms and a 
significant improvement of psychological symptoms and 
stabilization of mental health.

ICU diaries
Research question Can ICU diaries reduce the incidence 
of symptoms of anxiety, depression, and PTSD in criti-
cally ill patients after discharge from the ICU?

Recommendation 11 ICU diaries ought to be imple-
mented to reduce the risks of symptoms of anxiety, 
depression, and PTSD in critically ill patients after dis-
charge from the ICU.

Grade of recommen‑
dation: A

Level of evidence: 
OECBM 1

Quality of evidence: 
Moderate. Selected 
references: [73, 74]

Recommendation 12 In post-ICU follow-up, ICU dia-
ries ought to be read with health care professionals.

Grade of recommen‑
dation: A

Level of evidence: 
OECBM 1

Quality of evidence: 
Moderate: Selected 
reference: [73]

Rationale An ICU-diary is written by nurses, thera-
pists, or family members to record events about the 
period that critically ill patients usually cannot remem-
ber. It may contain photographs and psychoeducational 
information in addition to handwritten entries about 
events, visits, or patient progress. In general, use of ICU 
diaries reduces the risks of anxiety, depressive symp-
toms, and PTSD. Patient-centered editing of ICU diaries 
with persons trained for this purpose can be important. 
Systematic meta-syntheses indicate a generally positive 
reception by critically ill patients and family members 
[75], who express outcomes such as better understand-
ing of what was experienced, effective coping, continua-
tion of relationship building, meaningfulness, and other 
benefits.

Discussion
One statement  12 recommendations, and four therapy 
options for the rehabilitation of critically ill patients with 
PICS could be extracted from the literature. The rec-
ommendations are categorized by the three domains of 
impairment: Physical Rehabilitation, Cognitive Rehabili-
tation, and Psychological Rehabilitation.

Epidemiological studies report PICS affects 50–70% of 
intensive care unit survivors [3], and its effects can per-
sist for 5–15  years after ICU hospitalization [76]. PICS 
is a neurologically heterogenous syndrome that affects 
patients weeks to months after discharge from the ICU 
and manifests with impairments in at least one of the fol-
lowing three domains: physical, cognitive, and psycho-
logical health.
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This is the first guideline on multimodal rehabilitative 
therapies for patients affected by PICS based on the criti-
cal appraisal of the present scientific evidence. A multi-
disciplinary task force addressed 10 principal research 
questions pertaining to the rehabilitative therapy of PICS 
and searched for the best available evidence, determined 
its quality, and formulated therapy recommendations. 
The task force extracted four strong recommendations, 
eight recommendations and 4 therapy options. The 4 
strong recommendations address the rehabilitation 
of all three domains, early mobilization, the usage of 
ICU diaries, and the prevention and treatment of delir-
ium, respectively. The four treatment options all refer 
to the therapy for physical impairments. The previous 
Cochrane review by Mehrholz [77] also did not yield any 
recommendations regarding the treatment of ICU-AW. 
Two research questions regarding the therapy to reduce 
PICS-related fatigue and the therapy to ensure the return 
to work, remain unanswered due to the absence of appro-
priate scientific evidence. The various manifestations of 
PICS regarding their quality and time of appearance may 
explain the paucity of scientific evidence. In addition, the 
heterogeneity of studies relating to the patient popula-
tions, assessments, and outcome measures do not allow 
comparison of the therapies. There are only few system-
atic reviews including homogenous RCTs. Thus there is 
a tremendous need for further randomized, controlled 

studies comparing different interventions as we indicate 
the specific research demands in Table 3.

Symptoms of PICS can occur in patients with critical 
illness at any time; as early as 48 h post admission to the 
ICU, masked by sedation during the stay in the ICU or 
they can ensue delayed during in-patient rehabilitation 
or even when patients are already discharged home. In 
addition, different symptoms can manifest simultane-
ously or at different phases of the critical illness. There-
fore, it is important to screen repeatedly for impairments 
of physical/motorsensory, cognitive and psychologi-
cal functions. Although the awareness towards PICS is 
growing internationally, care for critical illness survivors 
is still fragmented. Chronic health impairments require 
continuity of care. Similarly as for people with stroke, 
it is well-understood that the best outcome is achieved 
with a multi-stage rehabilitation pathway [78]. PICS-
rehabilitation should also occur in various health care 
settings from the intensive care unit, the acute rehabilita-
tion unit, post-acute rehabilitation unit, to the outpatient 
clinic, community-based, and domiciliary settings. There 
is an urgent need to promote, achieve and sustain mul-
tidisciplinary rehabilitative therapy for patients affected 
by PICS. This is best performed by a multidisciplinary 
approach involving specialized doctors, nurses, and 
therapists from various disciplines with the best available 
external evidence being implemented in clinical practice.

Table 3 Future research demands categorized by the three domains of impairment: physical rehabilitation, cognitive rehabilitation, 
and psychological rehabilitation

Abbreviations: FEES flexible endoscopic evaluation of swallowing, ICU intensive care unit, PICS post intensive care syndrome

Diagnosis of PICS

Which combination and timing of assessments are most valid, reliable, and feasible for detection, report and evaluation of different symptoms of PICS 
in patients who survive critical illness?

Rehabilitation of physical health

Early mobilization Which patients require what type of early mobilization, and how should its intensity be adapted during rehabilitation? What impact 
does early rehabilitation have on long‑term outcomes? Does early mobilization prevent or reduce specific symptoms of PICS? What is the impact 
of pre‑existing frailty on long‑term outcome after discharge from ICU?

Physical therapy What length and frequency of interventions (i.e. strength training etc.) optimize potential effects? Is device‑assisted physical therapy (i.e. 
wheelchair cycle ergometers, electrical stimulation etc.) effective for specific subgroups of patients with PICS?

Speech-Language-Therapy Do interventions, such as swallowing assessments, FEES, tracheostomy tube management, swallowing therapy lead 
to improvements of physical symptoms typical for PICS such as diminished coordination of respiration, swallowing and coughing, and/or swallowing 
function?

Rehabilitation of cognitive health

Cognitive therapy Do cognitive therapies (training of attention, computer‑based training psychoeducation, virtual reality, goal management training) 
improve attention, memory, and executive functions in patients with PICS and those at risk for PICS?

Non-pharmacological delirium prevention and therapy Effect of non‑pharmacological interventions (i.e. stress reduction, pain reduction, reduction 
of sleep deprivation) versus standard or no therapy on cognitive functions or reduction of cognitive PICS symptoms, activities, and participation

Pharmacological delirium prevention and therapy Effects of pharmacological interventions vs standard or no therapy on delirium reduction regard‑
ing incidence, duration, and cognitive outcome

Rehabilitation of psychological health

Psychotherapy:When does psychotherapy improve psychological symptoms typical for PICS such as anxiety, depression, and traumatization?

ICU-diary When is the best time to read diaries, how to reach non‑responders/patients who avoid reading their diary, and is there a different impact 
of diaries written by families compared to those written by healthcare professionals
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Limitations
This guideline has several limitations. The very specific lit-
erature search considered RCTs with more than 10 partici-
pants and systematic reviews; a less restrictive search could 
have yielded more results; however, the risk of bias and the 
validity of the studies would have been reduced, thus it is 
unlikely that more or different recommendations would 
have been obtained. PICS-Family and other family aspects 
were not considered, although there is often an interaction 
between patients and families regarding PICS. The Guide-
line for Family-Centered Care is currently under revision, 
and the results should be considered in the next update 
of the present guideline. Further limitations are the lack 
of recommendations on fatigue and social aspects such as 
quality of life and return to work, as there is currently no 
robust evidence available and therefore no recommenda-
tions. Likewise, there are few studies validating various 
assessments for diagnosing PICS and its sequelae, yet they 
are no ideal randomised controlled clinical trials, not com-
parable and do not allow to extrapolate recommendations. 
Finally, the following aspects could not be considered as 
the present guideline is the first to be published on mul-
timodal rehabilitative therapies for patients affected by 
PICS: description of management options; population or 
clinical situation most appropriate to each option, facili-
tators and barriers to the guideline’s application, advices 
and/or tools on how the recommendations can be applied 
into practice, resource implications, or monitoring crite-
ria. Clinical guidelines can help to maximize achievement 
of treatment goals. Yet the development of guidelines like 
the present one does not ensure their use. Further studies 
are needed to assess the feasibility and implementation of 
these guidelines in routine clinical practice.

Conclusions
The appropriate rehabilitative therapy for patients with 
PICS remains a major challenge in routine clinical prac-
tice. An individualized, multimodal and interdisciplinary 
approach for the rehabilitative therapy, repetitive assess-
ments of physical, psychological and cognitive health 
functions and adherence to evidence-based guidance may 
be key to improving patient outcomes, which future out-
come studies may prove. As new evidence becomes avail-
able, this guideline will need to be updated accordingly.
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