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Abstract 

Purpose:  Improved survival from critical illness has produced a growing population of intensive care unit (ICU) 
survivors with new or worsened physical, cognitive, and mental-health impairment, defined as post-intensive care 
syndrome (PICS), and frequent distress among families/caregivers (PICS-family, PICS-F). This narrative review synthe‑
sises the evidence in adults treated in high-resource settings.

Methods:  Rather than a formal guideline process, we used a structured descriptive approach: for each recommenda‑
tion, we identified the predominant study design, assessed the consistency of findings, summarised uncertainties, 
and assigned an evidence-strength label (high, moderate, low, or insufficient).

Results:  We summarise the definition of PICS and its overlap with related constructs (post-sepsis morbidity, chronic 
critical illness, post-COVID conditions, and frailty); the mechanisms linking acute injury to persistent disability, includ‑
ing skeletal-muscle pathobiology, neuroinflammation, mitochondrial and neuroendocrine dysfunction, and epige‑
netic change; and the instruments assessing the three PICS core domains (recommending a two-step assessment 
approach), as well as quality of life, across the care continuum. We describe preventive and rehabilitative interventions 
from the ICU (e.g., the ABCDEF bundle that includes light/no sedation, delirium prevention, early mobilisation and 
family participation) through the ward to the post-hospital phase, the heterogeneous organisation of post-ICU recov‑
ery services, PICS-F, the educational and cultural change needed, and the health-system and policy context. PICS-F 
affects 20-60% of relatives; nurse-led family interventions seem promising.

Conclusion:  The evidence base remains limited and heterogeneous, preventing firm recommendations. Research 
priorities include harmonised outcome measurement, phenotyping of recovery trajectories, the optimal dose and 
timing of rehabilitation, and rigorous comparison of follow-up models.
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Introduction
Survival from critical illness has improved substantially 
over recent decades because of advances in evidence-
based intensive care, resulting in a growing population 
of intensive care unit (ICU) survivors worldwide [1]. 
This success, however, has revealed a substantial burden 
of long-term sequelae affecting physical, cognitive, and 
psychological health [2, 3]. These impairments persist for 
months to years after ICU discharge and are conceptual-
ised as the post-intensive care syndrome (PICS), defined 
as new or worsening dysfunction in one or more of these 
domains following critical illness [4]. The burden fre-
quently extends to relatives, in whom anxiety, depression, 
post-traumatic stress, and prolonged grief are described 
as PICS family (PICS-F) [5].

The development of PICS is multifactorial. Pre-morbid 
conditions, illness severity and the duration of organ fail-
ure, systemic inflammation, prolonged immobilisation, 
deep sedation, delirium, selected drug exposures, and 
metabolic and neuroendocrine alterations have all been 
implicated [6–8]; these determinants are considered in 
more detail below. Recognition of PICS/PICS-F reflects 
a paradigm shift in intensive care, expanding the focus 
from short-term survival to long-term functional recov-
ery [3]. A mechanistic understanding of PICS may help to 
predict vulnerability, avoid iatrogenic harm, guide reha-
bilitative interventions, identify therapeutic targets, and 
optimise long-term outcomes.

The European Society of Intensive Care Medicine 
(ESICM) has recognised the importance of long-term 
outcomes after critical illness by establishing a new 
Rehabilitation and PICS Section. This narrative review 
complements the Section’s position paper: whereas the 
position paper sets out the formal ESICM positions, the 
present article provides the broader evidence synthesis 
that supports them. Its scope is deliberately limited to 
adults treated in high-resource settings.

Methods
Because this article is a narrative review, the strength 
of the evidence underpinning each recommendation 
was appraised using a structured descriptive approach 
rather than a formal guideline process [9–11]. For every 
recommendation, we identified the predominant study 
design contributing the relevant evidence (randomised-
controlled trials, observational studies, or expert con-
sensus and guideline opinion), judged the consistency 
and direction of findings across the available studies 

[12], and summarised the principal residual uncertain-
ties—for example, an unknown optimal dose, timing, or 
target population, or a benefit confined to short-term 
outcomes. On this basis, each recommendation was 
assigned a descriptive evidence-strength label (high, 
moderate, low, or insufficient to support a firm recom-
mendation) reflecting the authors’ judgement. This prag-
matic categorisation is intended to make the evidence 
base transparent and to distinguish well-supported from 
provisional recommendations; it does not constitute a 
systematic search, quantitative synthesis, or formal cer-
tainty rating, and, therefore, the labels should be read as 
indicative [11, 13].

Defining PICS and distinguishing it from related 
conditions
Current definition
The 2012 consensus defines PICS as new or worsen-
ing impairment in physical, cognitive, or mental-health 
status arising after critical illness and persisting beyond 
acute hospitalisation. Physical impairments include ICU-
acquired weakness (ICUAW), reduced exercise capac-
ity, and functional limitations that diminish activities of 
daily living and delay return to work. Cognitive impair-
ments involve deficits in memory, attention, and execu-
tive function, with effects that have been likened to those 
of moderate traumatic brain injury [14]. Psychological 
impairments encompass depression, anxiety, and post-
traumatic stress disorder (PTSD). These deficits fre-
quently co-occur and contribute to reduced quality of 
life, increased caregiver burden, and elevated healthcare 
utilisation long after discharge [4].

Conceptual boundaries and ongoing debate
Although the umbrella term PICS has raised awareness 
of persistent post-critical-illness morbidity, the current 
definition has limitations that constrain its use in practice 
and research, including the absence of standardised diag-
nostic criteria and severity grading. Two questions recur. 
The first issue concerns timing. Impairments associated 
with PICS may originate during the ICU stay but become 
clinically evident only after discharge. Therefore, PICS 
can be operationally defined as new or worsening physi-
cal, cognitive, psychological, or social impairment recog-
nised from at least three months after hospital discharge 
onwards, while acknowledging that risk develops earlier 
and that prevention begins in the ICU [15, 16].



The second issue concerns the number of domains 
that must be affected. According to the original defini-
tion, PICS requires impairment in at least one domain. 
This broad criterion is consistent with the heterogeneous 
nature of post-ICU morbidity, in which physical, cogni-
tive, psychological, and social sequelae may occur either 
in isolation or in combination. Indeed, co-occurring 
impairment across multiple domains appears to be less 
frequent, affecting approximately 25% of ICU survivors 
at 3 months and 21% at 12 months. This heterogeneity 
has led some authors to emphasise that PICS should be 
regarded as an umbrella construct rather than a single 
disease entity. In this context, requiring impairment in 
at least two domains may be useful for defining a more 
specific research phenotype and distinguishing multidi-
mensional PICS from established single-domain condi-
tions, such as isolated ICUAW [16, 17]. However, such 
a threshold would increase specificity at the expense of 
sensitivity, as many survivors experience clinically rel-
evant post-ICU morbidity limited to a single domain. 
Moreover, impairment in any individual PICS domain 
may still be associated with reduced functional status and 
health-related quality of life (HRQoL) [18]. For these rea-
sons, we would not currently recommend changing the 
established operational definition based on impairment 
in at least one domain.

Overlap with related conditions
PICS overlaps with several related constructs, and dis-
entangling them is important for both clinical care 
and research. Persistent morbidity after sepsis (often 
described as post-sepsis morbidity or “post-sepsis syn-
drome”) and, more recently, post-COVID conditions 
share many features with PICS [6, 19]. Chronic critical 
illness and myalgic encephalomyelitis/chronic fatigue 
syndrome (ME/CFS) present similar diagnostic chal-
lenges that remain poorly delineated [20, 21]. Attribu-
tion is further complicated by pre-existing cognitive 
impairment, psychiatric illness, and physical disability. In 
addition, long-term impairments may reflect the under-
lying disease that necessitated ICU admission or com-
plications occurring during the course of critical illness, 
such as stroke, myocardial infarction, traumatic injury, 
or hypoxic brain injury. These conditions may produce 
physical, cognitive, or psychological deficits that overlap 
substantially with PICS, making attribution of persistent 
impairments to critical illness alone challenging. There-
fore, assessment of PICS should always be interpreted 
within the context of the patient’s pre-existing health sta-
tus, primary diagnosis, and ICU course. Frailty occupies 
a special position: it is both a well-established risk fac-
tor for critical illness and a recognised consequence of it, 
creating a bidirectional relationship that further blurs the 

distinction between pre-existing vulnerability and seque-
lae of critical illness [22].

Biological mechanisms of long‑term impairment
Long-term impairment after critical illness likely reflects 
biological processes initiated during the acute phase and, 
in some patients, persisting into recovery, particularly 
within host-response pathways and skeletal muscle [23, 
24]. The strongest evidence supports early neuromus-
cular injury and rapid skeletal-muscle wasting, which 
occur during critical illness and contribute to prolonged 
functional impairment [25]. Beyond loss of muscle mass, 
persistent alterations in muscle metabolism, mitochon-
drial bioenergetics, and the muscle transcriptome have 
been described in survivors [26–28]. Critical illness also 
provokes a marked systemic inflammatory and endothe-
lial response; in a subset of sepsis survivors, abnormali-
ties in inflammatory and immunosuppressive biomarkers 
persist for months and have been linked to readmission 
and late mortality, although their persistence and clini-
cal relevance are heterogeneous across cohorts [23, 
24]. Emerging evidence further implicates epigenetic 
changes, including altered DNA methylation, as potential 
substrates for sustained dysfunction [29–31].

Skeletal‑muscle pathobiology
ICUAW is the hallmark of physical PICS and reflects 
the combined effects of critical illness myopathy, poly-
neuropathy, and disuse atrophy [32]. Enhanced prote-
olysis through the ubiquitin–proteasome and autophagy 
pathways, suppressed protein synthesis, oxidative stress, 
mitochondrial dysfunction, and impaired excitation–
contraction coupling together drive muscle loss [25, 33, 
34]. Persistent deficits in muscle quality—fibrosis, altered 
fibre composition, and impaired regenerative capac-
ity—may remain even after muscle mass is restored, 
producing lasting weakness and fatigue, and have been 
associated with altered DNA methylation and gene 
expression detectable years after ICU admission [35].

Neuroinflammation and blood–brain‑barrier injury
Systemic inflammation can compromise the integrity of 
the blood–brain barrier, allowing peripheral mediators 
to promote central neuroinflammation [36–38]. Acti-
vated microglia and disrupted neuronal networks con-
tribute to cognitive dysfunction and mood disturbance, 
while hypoxaemia, impaired cerebral autoregulation, and 
microvascular injury exacerbate neuronal vulnerabil-
ity [36–39]. Structural imaging in survivors frequently 
reveals white-matter abnormalities associated with long-
term cognitive deficits [14, 31, 40, 41].



Neuroendocrine and microvascular contributions
Critical illness disrupts the hypothalamic–pituitary–
adrenal, thyroid, and gonadal hormonal axes; persistent 
abnormalities in these pathways may contribute to catab-
olism, metabolic dysregulation, mood disorders, and 
impaired recovery [42–44].

Endothelial dysfunction, microvascular thrombosis, 
and capillary leak are well-established features of acute 
illness, and fibroproliferative responses—especially in 
the lung—have been associated with later structural and 
functional decline [45–48]; however, direct evidence 
that persistent microvascular dysfunction causes PICS 
remains limited [23, 46]. These processes are probably 
modulated by pre-existing vulnerabilities such as age, 
comorbidity, and frailty [22, 49]. How acute vascular and 
repair pathways translate into long-term dysfunction is a 
key focus for future research and may identify targets for 
prevention and recovery.

Assessment and outcome measurement
The outcome domains recommended for measurement 
are physical function, cognitive function, and mental 
health [50]. Additional domains, such as HRQoL, sleep, 
dysphagia, pain, and fatigue, are sometimes investigated 

but are typically not part of the core domains. Family 
health and functioning may affect ICU survivors but are 
less consistently measured outside the research context.

A Core Outcome Set to assess for PICS is not cur-
rently available. We suggest a two-step process (Fig.  1) 
that may increase the identification of patients with PICS: 
an initial brief screening (e.g., PHQ-4, MiniCog, Timed 
Up-and-Go) followed by a more comprehensive evalua-
tion (e.g., 6-Minute-Walk-Test) if impairments are identi-
fied in at least one domain [51]. This pragmatic pathway 
reflects expert consensus rather than validated diagnostic 
criteria (low-certainty evidence).

Physical function and ICUAW​
ICUAW is the most prevalent physical component of 
PICS [52]. It is typically symmetric and generalised, may 
involve peripheral and respiratory muscles (including 
the diaphragm) while sparing facial and ocular muscles, 
and relates to the length of ICU stay and the duration of 
mechanical ventilation [35]. A range of diagnostic tools 
is available, including clinical examination, the Medi-
cal Research Council Sum Score (MRCss), handgrip 
dynamometry, ultrasound, electrophysiology, and muscle 
biopsy, each with distinct strengths and limitations; the 

Fig. 1  Recommended two-step assessment of the three core domains of PICS based on Spies et al. [51]. In Step 1 (screening), all survivors undergo 
brief, low-burden tests: physical function with the TUG and handgrip strength; cognition with the Mini-Cog and the ANT; and mental health 
with the PHQ-4 and the GAD-2. We recommend screening for PICS at 3 months after discharge, while screening for risk of PICS can occur at ICU 
discharge (transition to the ward) and/or at hospital discharge. In Step 2 (comprehensive assessment), any domain that screens positive is evaluated 
in more detail, about 3 months after hospital discharge with reassessment at 6 and 12 months: physical function with the 2MWT or 6MWT and the 
SPPB; cognition with the TMT A/B and either the MoCA or the MMSE; and mental health with the PHQ-8, the GAD-7, and either the IES-R or the PCL-
5. 2MWT, 2-min walk test; 6MWT, 6-min walk test; ANT, animal naming test; DSM-5, Diagnostic and Statistical Manual of Mental Disorders; GAD-2, 
Generalized Anxiety Disorder 2-item scale; GAD-7, Generalized Anxiety Disorder 7-item scale; ICU, intensive care unit; IES-R, Impact of Event Scale-
Revised; MMSE, Mini-Mental State Examination; MoCA, Montreal Cognitive Assessment; PCL-5, post-traumatic stress disorder checklist for DSM-5; 
PHQ-4, Patient Health Questionnaire 4-item; PHQ-8, Patient Health Questionnaire 8-item; PICS, post-intensive care syndrome; PTSD, post-traumatic 
stress disorder; SPPB, Short Physical Performance Battery; TMT A/B, Trail Making Test parts A and B; TUG, Timed Up-and-Go.



optimal ultrasound definition of ICUAW remains unset-
tled [53, 54]. At follow-up, the MRCss, the (1-min) sit-
to-stand test, and the six-minute walk test (6-MWT) are 
most often used.

Reduced exercise capacity is a frequent and disabling 
consequence of critical illness that often limits activities 
of daily living; abnormal aerobic capacity has been doc-
umented in up to one-third of survivors even five years 
after ICU admission [55]. The 6-MWT and the (1-min) 
sit-to-stand test are feasible, submaximal surrogates of 
functional capacity, whereas cardiopulmonary exercise 
testing (CPET) remains the reference standard to disen-
tangle muscular, cardiac, and pulmonary contributions 
and to inform targeted (e.g., cardiac or pulmonary) reha-
bilitation. The routine use of CPET to characterise recov-
ery trajectories and to tailor rehabilitation is a promising 
area for future research.

Cognitive function
Long-term cognitive impairment is common, and its 
pathophysiology is incompletely understood. Improve-
ment is greatest during the first 6–12 months after dis-
charge, although deficits may persist for years [14]. 
Episodes of critical illness have been associated with sub-
sequent long-term cognitive decline, although whether 
ICU admission confers additional cognitive risk beyond 
acute hospitalisation itself remains uncertain [55, 56]. 
The Montreal Cognitive Assessment (MoCA) and the 
Mini-Mental State Examination (MMSE) are widely used 
for screening and orientation.

Mental health
Anxiety, depression, and PTSD frequently overlap and 
may persist for months or longer. Anxiety affects about 
one-third of survivors, depressive symptoms are simi-
larly common and often somatic, and PTSD occurs in 
roughly one in five, particularly after prior psychopathol-
ogy or frightening and delusional ICU memories [57]. 
The Hospital Anxiety and Depression Scale (HADS) and 
the Impact of Event Scale-Revised (IES-R) are the instru-
ments most often used; the PTSD Checklist for DSM-5 
(PCL-5) is increasingly applied as a DSM-5-aligned alter-
native for screening post-traumatic stress symptoms [58].

Other aspects
Given the multidimensional and often persistent con-
sequences of critical illness, HRQoL should be assessed 
during follow-up. The Short Form-36 (SF-36) covers 
eight health domains, whereas the EQ-5D-5L is shorter, 
freely available and incorporates a visual analogue scale 
that supports estimation of quality-adjusted life-years.

Beyond HRQoL, several further domains are clinically 
relevant but inconsistently captured. Fatigue is among the 

most prevalent and disabling symptoms of PICS, affect-
ing more than half of survivors during the first year and 
beyond, and can be quantified with the Fatigue Severity 
Scale (FSS) or the Functional Assessment of Chronic Ill-
ness Therapy–Fatigue (FACIT-F) [59]. Swallowing dis-
orders (post-extubation dysphagia) are common after 
mechanical ventilation, frequently persist to hospital dis-
charge, and are independently associated with aspiration, 
pneumonia, and mortality, yet are rarely screened for 
systematically [60]. Persistent pain is reported by roughly 
one-third to one-half of survivors at 3–12 months and 
warrants structured assessment and management [61].

Sleep disturbance is likewise common, persisting 
in a substantial proportion of survivors well beyond 
discharge, contributing to fatigue, impaired daytime 
functioning, and reduced quality of life [62]; it can be 
screened for with the Pittsburgh Sleep Quality Index, yet 
is seldom assessed systematically.

Return to work is a further patient-centred outcome 
that integrates physical, cognitive, and psychological 
recovery: roughly two-thirds of previously employed sur-
vivors remain jobless at 3 months and about 40% at 12 
months, with reduced hours or loss of income in many 
cases [63].

Timing and standardisation challenges
The timing of assessment should balance early patient 
benefit against later diagnostic clarity. We agree that early 
identification of at-risk patients is essential. The Society 
of Critical Care Medicine consensus recommends assess-
ing ICU survivors across the continuum of care: at ICU 
admission (focusing on pre-existing impairments), at 
transfer to the normal ward, and after hospital discharge 
[64]. An early assessment 2–4 weeks after hospital dis-
charge is often difficult, because, depending on the health 
care system, those patients may still be in a rehabilitation 
facility. Furthermore, we should allow patients to con-
valesce after their critical illness before we add another 
diagnosis.

As with other chronic conditions, we suggest a com-
prehensive multidisciplinary evaluation approximately 
3 months after discharge, with reassessment at 6 and 12 
months as clinically indicated [15] (Table 1). This timing 
reflects expert consensus rather than comparative trial 
evidence (low-certainty evidence; Table 2).

Limitations
Although standardised protocols for outcome-measure-
ment instruments exist [51], implementation remains 
low, and the measurement properties of the instruments 
or assessment time points used vary significantly. This 
circumstance makes it difficult to compare study results, 
particularly when evaluating the effectiveness of targeted 



interventions on outcome-measurement instruments. 
Although greater standardisation would be desirable, 
several challenges remain. Feasibility must be considered, 
considering the varying personnel and financial resources 
available. In addition, instruments assessing health-
related quality of life and mental health require validation 
and cultural adaptation to participants’ backgrounds, 
which may conflict with the concept of a fully standard-
ised approach. Furthermore, certain patient groups (e.g., 
neurocritical care populations) have been underrepre-
sented in previous research, further complicating efforts 
towards standardisation.

Some instruments require patients to attend in-person 
appointments, which can be particularly challenging for 
patients due to PICS-related impairments, especially if 
they live in remote areas. In such cases, telemedicine may 
facilitate initial consultations and basic screening [65, 
66]. However, the outcome-measurement instruments 
must be validated and, if necessary, adapted for this pur-
pose. We, however, suggest testing telemedical concepts 
to improve equitable access to care. Current evidence for 
this rests on small trials and observational data and is of 
low certainty (Table 2).

Finally, comprehensive expertise and structured oppor-
tunities for evaluation and therapy are not yet consist-
ently available across Europe. While some countries (e.g., 
The Netherlands, Portugal, England) have integrated 
intensive care follow-up programmes into public health 
systems and routine clinical practice, others (e.g., Ger-
many, Switzerland, and Italy) rely on isolated centres, and 
several countries remain at an early stage of development 
[67]. We suggest the strategic implementation of inte-
grated intensive care follow-up programmes at the health 
system level. This recommendation rests on survey and 
observational data together with expert consensus rather 
than on comparative trials (low-certainty evidence).

Interventions across the care continuum
Prevention during ICU care: the ABCDEF bundle
The ABCDEF (A–F) bundle—pain assessment and man-
agement; both spontaneous awakening and breathing 
trials; choice of analgesia and sedation; delirium assess-
ment, prevention, and management; early mobilisation; 
and family engagement—provides a pragmatic preven-
tion package that targets the most prevalent, modifiable 
ICU exposures [68]. In adult ICUs, higher bundle per-
formance is consistently associated with less delirium, 
shorter mechanical ventilation, reduced ICU and hospital 
length of stay (LOS), and a higher likelihood of discharge 
home [68–71]; effects on mortality are inconsistent [68, 
70, 72, 73], and long-term functional outcomes remain 
insufficiently studied [74–76]. The 2025 focused update 
of the PADIS guidance reinforces these mechanisms, 
emphasising light sedation, a more purposeful use of sed-
atives, delirium prevention, and enhanced mobilisation 
or rehabilitation [77, 78].

From A–F to A–I
The A–F framework has recently been extended to an 
A–I bundle, adding elements intended to strengthen 
human-centred care: gaining insight into patient needs 
(G), delivering holistic care within a more home-like 
environment (H), and reconsidering ICU design (I) [79]. 
Proponents argue that these additions could further 
improve communication with families and the provision 
of written information; the concept is emerging and not 
yet supported by outcome data.

Early mobilisation: dose, timing, safety, and team
Although a uniform consensus is lacking, we propose 
using early mobilisation, defined as mobilisation within 
72 h of ICU admission, including both passive and active 
components [80]. This threshold is pragmatic: short-
term benefits of early mobilisation are supported by 

Table 1  Suggested time points for assessments

PICS domain ICU discharge 3 months 6 months 12 months

Physical function x x x x

Cognitive function x x x

Mental health x x x

Health-related quality of life x x x

Pain x x x

Fatigue x x x

Sleep x x x

Swallowing (dysphagia) x

Return to work/social participation x x

Family (PICS-F) x x x x
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randomised trials and meta-analyses, whereas long-term 
benefit and the optimal dose remain uncertain (Table 2).

Meta-analyses demonstrate short-term benefits of 
early mobilisation, including reduced mechanical ven-
tilation time, delirium, and ICU LOS and improved 
physical function at hospital discharge [82, 107, 108]. 
Long-term evidence is conflicting and appears to 
depend on the dose delivered and the comparator: tri-
als show no additional benefit when the comparator 
already includes guideline-recommended mobilisation, 
but benefit when usual care lacks early mobilisation 
[83, 109]. No trial has directly compared mobilisation 
doses—regarded as the highest research priority in 
this field [110]—a gap now being addressed by the first 
international study of the ESICM Rehabilitation and 
PICS Section (ERUPT; NCT06960642).

Early mobilisation is safe when structured safety cri-
teria are applied [86, 87]: adverse-event rates are below 
3% and are typically transient and dose-dependent 
[83, 85]. Safety has also been demonstrated during 
extracorporeal membrane oxygenation, continuous 
renal replacement therapy, and vasopressor support 
[111–113]. Because cohorts differ, some patients may 
benefit, while others may be harmed by a higher dose, 
underscoring the need for individualisation [114–116]. 
Effective mobilisation is inherently interprofessional: 
physiotherapists and occupational therapists indi-
vidualise rehabilitation goals and plans, but nurses are 
central to ensuring daily mobilisation. Additionally, 
organisational factors—dedicated staff, protocols, and a 
culture that prioritises mobilisation—are as important 
as individual clinical decisions [117].

The ward‑based (post‑ICU) phase
The period immediately after ICU discharge is a high-
risk transition. Up to two-thirds of survivors carry sig-
nificant physical, psychological, and cognitive morbidity; 
in a UK survey of 25 centres, 98% of patients required 
ongoing physiotherapy and 70% were at risk of malnu-
trition [118]. Yet ward-based rehabilitation is frequently 
fragmented: competing priorities, lower staffing ratios, 
and variable handovers result in delayed mobilisation, 
suboptimal nutrition, and inconsistent goal setting [89, 
119]. This “post-ICU gap” may erode gains achieved in 
the ICU [120]. Structured, multidisciplinary and multi-
professional continuity of care is therefore important. It 
comprises a comprehensive assessment at ICU discharge, 
explicit rehabilitation goals, coordinated physiotherapy 
and nutrition, and review of delirium, mood, and medica-
tion burden, supported by step-down units, standardised 
discharge bundles, and particular attention to patients 
with prolonged stay, marked weight loss, persistent 

delirium, or pre-existing frailty [81, 88, 90]. Crucially, 
such assessments only improve outcomes if their findings 
reach the receiving team: a structured—ideally stand-
ardised—handover between ICU and ward staff, cover-
ing the rehabilitation plan, mobilisation and nutritional 
goals, and outstanding risks, should accompany every 
transfer to prevent the loss of information that drives the 
post-ICU gap [120].

The post‑hospital phase
After hospital discharge, prevention and treatment of 
PICS require structured, patient-centred, interprofes-
sional approaches, because this is the period in which 
PICS is formally recognised and persistent disability 
may be mitigated. Care should be individualised. Mul-
timodal physical rehabilitation—delivered through 
inpatient, outpatient, community, and home-based 
models—aims to restore function, strength, endurance, 
and independence [121]. Nutritional reassessment, 
including adequate protein intake during anabolic 
recovery, should accompany exercise-based rehabili-
tation, and cognitive rehabilitation and psychological 
therapies may address neuropsychological sequelae 
[122, 123]. Integrated pathways and collaboration with 
primary care are essential for continuity [118]. Meta-
analyses of post-discharge exercise interventions show 
a fairly consistent improvement in aerobic capacity—
rated high-certainty in one synthesis of 14 randomised 
trials—but inconsistent effects on health-related quality 
of life and other functional outcomes [91, 92] and indi-
vidual trials such as RECOVER found no improvement 
in physical recovery or quality of life despite greater 
patient satisfaction [124]. The evidence therefore sup-
ports offering individualised, multimodal rehabilitation 
while acknowledging that its optimal content, intensity, 
timing, and duration are undefined and that benefit 
may be limited to specific subgroups (Table 2) [93, 121].

Three components of post-hospital care remain 
under-delivered even where rehabilitation is offered. 
The first is medication: psychoactive drugs started in 
the ICU—sedatives, antipsychotics, and opioids—are 
frequently carried forward into the community, and 
structured pharmacist-led review at hospital discharge 
reduces medication-related harm [125]. The second is 
treatment, rather than measurement, of the symptom 
burden described above: pain, fatigue, sleep distur-
bance, and dysphagia are each potentially modifiable, 
yet are seldom the target of an explicit therapeutic 
plan [16]. The third is vocational rehabilitation: given 
the employment figures cited earlier, structured work-
focused support—phased return, employer liaison, and 
workplace adjustment—is rarely offered and remains 
largely untested in this population [63]. Responsibility 



for each should be assigned to a named service at hos-
pital discharge, because all three fall in the gap between 
critical care, primary care, and community rehabilita-
tion [126].

Peer-support programmes, in which survivors and 
their families share experiences during or after recov-
ery, are increasingly offered and valued by patients, 
although their effect on clinical outcomes is unproven 
[98].

Organising post‑ICU recovery services
Planning for post-hospital rehabilitation begins at ICU 
discharge, where timely identification of patients at risk 
for PICS enables rehabilitation and follow-up to be tai-
lored according to individual needs. Several risk-predic-
tion models have been developed, but their predictive 
performance remains modest, and none can yet be rec-
ommended for routine clinical use [105]. Pragmatic 
stratification, therefore, still relies on established risk 
markers—illness severity, prolonged mechanical ven-
tilation, delirium, pre-existing frailty, and impairments 
already evident at ICU discharge—and on structured 
discharge-screening tools, which together can help target 
finite follow-up resources towards those at greatest need 
[106].

Post-ICU recovery services range from hospital-
based follow-up clinics to structured rehabilitation pro-
grammes and telehealth or hybrid models [94, 95, 127, 
128]. Clinics provide multidisciplinary assessment but 
are resource-intensive and may limit access for frail or 
remote patients; attendance falls with greater travel dis-
tance and with markers of severe illness (prolonged ven-
tilation, tracheostomy, facility discharge), suggesting that 
clinic-based services may inadequately serve the sickest 
survivors. Telehealth and virtual-reality approaches aim 
to widen access but face digital barriers, and the evidence 
remains preliminary [97, 129]. Importantly, a 2024 ran-
domised trial found that a hospital-based, intensivist-led, 
multidisciplinary consultation model produced worse 
1-year outcomes than standard follow-up [96]. Several 
features temper this important result: the intervention 
was largely diagnostic and referral-based (a treatment 
change occurred in fewer than 8% of patients), and adher-
ence was modest (about 58% attended the 3-month con-
sultation), so structured assessment may have identified 
and labelled new problems without reliably delivering 
effective treatment. As a complex intervention designed 
by expert consensus, not pre-tested or co-designed with 
patients and without a process evaluation, it remains 
unclear whether the signal reflects an ineffective con-
cept, incomplete implementation, or genuine harm [130, 
131]. These findings argue not against survivorship care 
itself, but against assuming that a single, clinic-centred, 

intensivist-led model suits every survivor; they underline 
the need for theory-driven, patient-centred programmes 
that match identified needs to effective, adequately 
resourced treatment and are rigorously evaluated before 
scale-up.

International provision varies widely, reflecting differ-
ences in health policy, reimbursement, and workforce 
[132, 133]. Reported coverage ranges from high in parts 
of Europe (for example, the Netherlands, Norway, and 
Denmark, and nurse-led services in the United King-
dom) to very limited dedicated follow-up elsewhere (for 
example, Australia), with intermediate or heterogeneous 
provision in the United States, Switzerland, and Portugal 
(Fig. 2).

The absence of a dedicated International Classification 
of Diseases (ICD) code for PICS remains a barrier to con-
sistent coding, reimbursement, and sustainable staffing; 
a national code has recently been approved in Germany, 
but a universally valid WHO code is needed.

Sex‑ and gender‑sensitive follow‑up care
Sex and gender may influence the development, recog-
nition, and management of PICS and PICS-F, but this 
area remains underexplored. Existing critical care lit-
erature suggests sex- and gender-related differences in 
ICU access, treatment intensity, outcomes, psychological 
morbidity, health-seeking behaviour, social support, car-
egiving roles, and rehabilitation needs [134–136]. These 
considerations may also apply to people with diverse gen-
der identities and sexual orientations, who may face addi-
tional barriers to culturally safe care and family-centred 
support. At present, evidence is insufficient to recom-
mend specific gender-tailored PICS follow-up pathways 
[134, 137]. Nevertheless, future research should evalu-
ate whether prevention, rehabilitation, education, family 
support, and post-ICU follow-up should incorporate sex- 
and gender-sensitive assessment and intervention strate-
gies [138].

The family dimension: PICS‑F
PICS-F refers to adverse mental-health outcomes among 
relatives—depression, anxiety, PTSD, prolonged grief 
disorder after bereavement [5, 139–141], and caregiver 
burden among those whose relative survives—and is esti-
mated to affect 20–60% of family members, depending 
on the definition and the timing of assessment [142–144]. 
Risk factors can be grouped as patient-related, family-
related, and care-related. Assessment relies on a com-
prehensive evaluation of mental, social, and physical 
function using validated instruments, but no core out-
come set exists yet [140, 143].

Evidence on prevention and treatment is mixed 
[103, 145]; however, nurse-led, multicomponent family 



interventions delivered during and after the ICU stay 
can improve communication and satisfaction, support 
shared decision-making, and may reduce PICS-F in the 
early months [146]. ICU diaries, although widely used 
and intuitively appealing, have not shown a consistent 
benefit: a large randomised trial reported no reduction 
in post-traumatic stress symptoms among mechanically 
ventilated survivors, and their effect on relatives’ psycho-
logical outcomes remains unproven [101].

Liberalised family presence, consistent communica-
tion, proactive engagement, attention to families’ emo-
tional and practical needs, redesign of ICU spaces, and 
integrated follow-up that extends to relatives are there-
fore widely advocated and are consistent with current 
family-centred care guidance [102, 147].

Conceptually, this reflects a shift from regarding 
patients and relatives as separate individuals towards 
viewing the family as an interdependent system in which 
distress, coping, and recovery are shared; dyadic inter-
ventions that target survivor and caregiver together are 
an emerging, theory-driven approach to PICS and PICS-
F [148, 149].

Another underexplored aspect of family recovery 
concerns minor children of adult ICU patients. Paren-
tal critical illness may disrupt family functioning and 
place children at risk of psychological distress, altered 
family roles, and adverse developmental or educational 

consequences. Despite these potential impacts, the 
experiences and support needs of these children remain 
largely unknown, highlighting an important priority for 
future research and the development of family-centred 
rehabilitation strategies.

Although this review focuses on adults, paediatric 
post-intensive care syndrome (PICS-p) deserves spe-
cific acknowledgement. Children surviving paediatric 
intensive care may experience new or worsened physi-
cal, cognitive, emotional, and social impairments after 
critical illness, but these sequelae must be interpreted 
against the background of growth, neurodevelopment, 
schooling, and family development. In addition to weak-
ness, cognitive dysfunction, anxiety, or post-traumatic 
stress symptoms, PICS-p may include developmen-
tal delay, school absenteeism or academic difficulties, 
reduced peer interaction, impaired social participation, 
and altered family functioning. The PICS-p framework 
also emphasises the interdependence between child and 
family outcomes, including sibling and parental psycho-
logical distress, caregiver burden, and disruption of fam-
ily routines. Consequently, paediatric survivorship care 
requires age-appropriate, developmentally informed, 
family-centred assessment and follow-up. Because mech-
anisms, outcome measures, and rehabilitation pathways 
differ in adults, PICS-p should be addressed in dedicated 

Fig. 2  Post-ICU care implementation in different countries



paediatric guidance and research rather than simply 
extrapolated from adult PICS [150, 151].

From individuals to family systems
An emerging body of work suggests that critical illness 
affects not only individual survivors and relatives, but 
also the family as a dynamic biopsychosocial system [5, 
140]. Recovery may be shaped by reciprocal interactions 
between patients and family members, including shared 
psychological distress, caregiver burden, changes in fam-
ily roles and identity, financial strain, and altered social 
participation [148, 149]. Family functioning may there-
fore influence, and be influenced by, patient recovery 
trajectories and relatives’ mental health. This perspective 
extends the concept of PICS-F beyond parallel individual 
outcomes and supports the development of assessment 
strategies, educational interventions, follow-up pro-
grammes, and research designs that consider patient–
family dyads and wider family systems [102, 104, 152]. 
Future studies should clarify how family-level processes 
mediate recovery and whether family-systems interven-
tions improve outcomes for both survivors and relatives 
[153].

Education, training, and culture change
Embedding rehabilitation into routine practice depends 
on education, training, and cultural change [16, 154]. 
ICU professionals require competencies in early, indi-
vidualised rehabilitation, including safe mobilisation of 
mechanically ventilated patients, basic functional and 
delirium assessment, recognition of PICS and PICS-F, 
family partnership, collaborative goal setting, and the use 
of structured tools at ICU discharge [51, 68, 81, 126, 152, 
155, 156]; these are best acquired through formal cur-
ricula, simulation, and bedside mentoring [4, 157]. Inter-
professional education fosters a shared understanding of 
PICS and PICS-F and has been shown to improve knowl-
edge of professional roles and confidence in managing 
survivors [68, 158]. Sustained culture change requires 
visible leadership, local champions, integration of reha-
bilitation into institutional priorities, and reframing of 
success beyond survival, supported by audit and feedback 
and by the inclusion of rehabilitation metrics—mobili-
sation milestones, delirium prevalence, and discharge 
functional status—in routine quality monitoring [68, 159, 
160]. Consequently, institutions should support inter-
professional education activities that foster a culture of 
mutual respect, psychological safety, and shared respon-
sibility for the long-term outcomes of ICU survivors and 
their families [68, 152, 159, 160].

Health‑system and policy considerations
PICS and PICS-F impose a considerable burden on 
patients, families, and health systems [4, 5, 161]. It affects 
a large proportion of survivors and their families, elevates 
healthcare costs, and is associated with substantial pro-
ductivity losses, increased readmissions, long-term care 
needs, and workforce disengagement [16, 161]. Preven-
tion and rehabilitation align with value-based healthcare 
by prioritising patient- and family-centred outcomes 
such as quality of life and functional independence rather 
than volume of care, and multidisciplinary interven-
tions—early mobilisation, delirium prevention, and ICU 
diaries—may reduce long-term sequelae while lower-
ing costs through shorter stays and fewer readmissions 
[16, 50, 162, 163]. Realising these benefits will require 
political advocacy, financing mechanisms that incentivise 
evidence-based prevention and post-ICU rehabilitation, 
integration across academic and non-academic provid-
ers, and equitable coverage for all survivors.

Future research priorities
Across the continuum, the evidence base remains limited 
and heterogeneous. Despite growing recognition of PICS, 
several important controversies remain. There is still no 
universally accepted diagnostic framework, considerable 
heterogeneity exists in outcome measures and timing of 
assessment, and evidence supporting specific rehabili-
tation interventions remains limited. Furthermore, the 
multifactorial origin of long-term impairments compli-
cates attribution to critical illness itself. These methodo-
logical challenges hinder comparison across studies and 
limit translation of evidence into routine clinical prac-
tice. Taken together, the evidence supports viewing PICS 
not as a static syndrome confined to the post-discharge 
period, but as a dynamic recovery process that evolves 
across the continuum of critical illness and is influenced 
by interactions between patient characteristics, ICU-
related factors, rehabilitation, and family context.

Priorities for future research include: harmonised 
definition and diagnostic criteria for PICS and PICS-F; 
longitudinal phenotyping of recovery trajectories, par-
ticularly beyond the first year; the optimal dose and tim-
ing of rehabilitation; rigorous, head-to-head evaluation 
of follow-up models and of which survivors benefit from 
which model; effective family interventions; mechanistic 
studies—including biomarker and epigenetic work—to 
identify targets for prevention and recovery; validation of 
telemedicine and other approaches that improve equity 
of access; and the establishment of a universal ICD code. 
Further priorities include the influence of sex and gender 
on PICS trajectories and the corresponding tailoring of 
prevention, rehabilitation, and follow-up [134].



Additionally, future work should address the responsi-
ble, bias-aware use of artificial intelligence for risk predic-
tion, the role of cultural, religious, and spiritual context 
in recovery, family-systems and dyadic approaches to 
PICS and PICS-F, and PICS-p alongside the needs of the 
minor children of adult ICU patients.

Artificial intelligence
Artificial intelligence and machine-learning approaches 
may improve the prediction of recovery trajectories, 
identification of patients at high risk for PICS, and indi-
vidualisation of rehabilitation strategies [105]. However, 
predictive models are inherently dependent on the qual-
ity, completeness, and representativeness of the datasets 
on which they are trained. Systematic biases related to 
sex, gender, age, ethnicity, socioeconomic status, health-
care access, or other determinants of health may inad-
vertently be propagated into algorithmic predictions and 
clinical decision-making [164, 165]. Future work should 
therefore prioritise transparent model development, 
rigorous external validation, fairness assessment across 
diverse populations, and prospective evaluation before 
AI-supported tools are implemented in routine post-ICU 
care [166].

Cultural and spiritual dimensions
Cultural, religious, and spiritual beliefs may influence 
how survivors and families interpret critical illness, 
recovery, disability, and rehabilitation [167, 168]. In many 
Western healthcare systems, survivorship care often 
emphasises patient autonomy, active participation, and 
individual responsibility for recovery [147, 169]. In other 
cultural or religious contexts, illness and recovery may 
be understood more strongly in relation to family roles, 
community obligations, spiritual meaning, or trans-
cendent forces [170, 171]. These perspectives may affect 
awareness of PICS, expectations of recovery, engagement 
with rehabilitation, acceptance of psychological support, 
and responses to educational interventions. Future work 
should therefore examine how culturally responsive, 
spiritually sensitive, and family-centred approaches can 
improve communication, trust, access, and adherence 
across diverse populations [147, 152].

Conclusion
PICS, together with PICS-F, is a major and increasingly 
recognised consequence of critical illness that affects 
patients, families, and professionals across the recov-
ery continuum. Despite growing awareness, prevention, 
assessment, and management, it remains insufficiently 
defined, and the evidence base remains limited. This nar-
rative review complements the ESICM position paper 
by synthesising the supporting evidence and by defining 

the research priorities needed to advance equitable, evi-
dence-based survivorship care.
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