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Purpose of review

Survivorship of critical illness has increased, shifting attention toward recovery and long-term outcomes. Post-
ICU nutrition is emerging as a clinically relevant, yet underperforming contributor to functional recovery and
quality of life. Persistent nutritional inadequacy reflects insufficiently defined physiological requirements and
limited implementable evidence-based guidance during ICU recovery.

Recent findings

Energy and protein delivery sharply decline after ICU discharge, despite persistent metabolic demands.
Underfeeding can result from the absence of recovery-specific targets, patientlevel barriers (e.g. appetite
loss, dysphagia, fatigue), and fragmented care transitions, including premature feeding-tube removal and
suboptimal monitoring of oral intake. Structured patient and family engagement can help operationalize
individualized nutritional strategies and improve feasibility without substantial resource burden, acting as
continuity agents.

Summary

PostICU nutritional failure reflects combined physiological and implementation challenges. Clinicians should
recognize the postICU hospitalization period as a potential ‘metabolic danger zone’, requiring a shift from
acute-phase restrictive feeding toward strategies prioritizing functional recovery and lean mass preservation.
Improving outcomes requires standardized, yet adaptable, care pathways that bridge ICU-to-ward
transitions, operationalize individualization, and integrate patient and family input as clinical instruments.
Future research should prioritize multicenter implementation studies centered on ‘disability-free survival’ to
inform adaptive, evidence-based nutritional protocols.
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BACKGROUND of lean mass, delayed functional recovery, and
Survivors of critical illness often leave the ICU in a  increased ICU and hospital readmission rates [1,2]. This
marked catabolic state, characterized by persistent loss ~ burden continues throughout the post-ICU trajectory

2Vitality Research Group, Faculty of Medicine and Pharmacy, Vrije Universiteit Brussel (VUB), bDepar'(men'( of Clinical Nutrition, Universitair Ziekenhuis
Brussel (UZ Brussel), Brussels Health Campus, “Department of Pharmacy, Universitair Ziekenhuis Brussel (UZ Brussel), Brussels Health Campus,
Laarbeeklaan, Jette, Brussels, Belgium, 9Nutrition Unit, Geneva University Hospital, Geneva, Switzerland, “Gastroenterology Department, LIM-35,
University of Sao Paulo, fGanep - Nutrigdo Humana, Sao Paulo, Brazil, 9School of Medicine, Adelaide University, PICU Research, Royal Adelaide
Hospital, Adelaide, South Australia, Australia, ‘Division of Trauma, Critical Care and Acute Care Surgery, Department of Surgery, Duke University
School of Medicine, Durham, North Carolina, USA, 'Department of Critical Care Medicine, Nanjing Jinling Hospital, Affiliated Hospital of Medical
School, *National Institute of Healthcare Data Science, Nanjing University, Nanjing, Jiangsu, China, 'Division of Critical Care, Department of
Anesthesiology, Duke University Medical Center, Durham, North Carolina, USA, "Department of Intensive Care Medicine & Research, Gelderse Vallei
Hospital, Ede and "Division of Human Nutrition and Health Nutritional Biology, Wageningen University & Research, Wageningen, The Netherlands

Correspondence to Oona Leemans, Department of Clinical Nutrition, Universitair Ziekenhuis Brussel (UZ Brussel), Laarbeeklaan 101, Jette, B-1090
Brussels, Belgium. Tel: +32 2476 3354; e-mail: oona.leemans@uzbrussel.be

Curr Opin Crit Care 2026, 32:528-535
DOI:10.1097/MCC.0000000000001412

This is an open access article distributed under the terms of the Creative Commons Attribution-Non Commercial-No Derivatives License 4.0 (CCBY-
NC-ND), where it is permissible to download and share the work provided it is properly cited. The work cannot be changed in any way or used
commercially without permission from the journal.

Www.co-criticalcare.com Volume 32 o Number 5 o October 2026



Individualizing post-ICU nutrition Leemans ef al.

KEY POINTS

o PostICU nutrition is gaining recognition as a
determinant in functional recovery and quality of life in
ICU survivors.

e PostICU nutritional failure is a structural and
implementation problem, with nutritional adequacy
worsening after ICU discharge, despite known persistent
metabolic and functional vulnerability, muscle wasting,
and impaired intake.

o PostICU nutrition lacks evidence-based operational
guidelines.

e Individualized postICU nutrition cannot be achieved
without patient and family engagement, representing a
feasible, low-cost opportunity to enhance recovery and
healthcare sustainability.

e There is an urgent need for large, prospective trials to
define metabolic requirements, and develop adaptive,
evidence-based postICU nutritional protocols.

and contributes to postintensive care syndrome (PICS).
Despite clear physiological vulnerability, responsibility
for nutritional recovery becomes fragmented when
patients transition from ICU to general wards. This
period is characterized by a transitional nutritional gap,
where cessation of artificial nutrition frequently pre-
cedes the return of adequate volitional intake by several
days or weeks [3]. Consequently, ICU survivors typi-
cally receive only 63-83% of prescribed protein and
52-102% of recommended calories during the initial
post-ICU weeks, lowest among those receiving oral
intake alone [4]. These deficits are independently
associated with increased mortality and prolonged
rehabilitation [5]. Organizational barriers, suboptimal
staffing ratios, and limited awareness of the importance
of post-ICU nutrition further exacerbate this issue.
While ICU nutrition remains a dominant focus,
research on post-ICU nutrition in adults has steadily
increased (Fig. 1, SDC 1, http://links.lww.com/COCC/
A6S), highlighting growing recognition of the gap
between clinical needs and available evidence. The
objectives of this review are to outline the post-ICU
nutritional requirements relevant to recovery, summa-
rize why current guidelines and care pathways falter at
the transition point, and propose a standardized, yet
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FIGURE 1. Publication trends in adult ICU and postICU nutrition research. Annual number of PubMed-indexed publications
addressing adult ICU nutrition (grey) and postICU nutrition (red) from 1990 to 2025. Details on search strategy are provided
in the Supplemental Digital Content, http://links.lww.com/COCC/A65.
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Special commentary

individually adaptable, implementation framework
suited for testing in multicenter trials.

POST-ICU NUTRITIONAL NEEDS CAN BE
ESTIMATED, BUT ARE RARELY MET

Critical illness often induces a hypermetabolic, highly
catabolic state driven by inflammation, insulin resist-
ance, and metabolic stress [6]. Resting energy expendi-
ture (REE) increases substantially, with accelerated
mobilization of glycogen, fat, and skeletal muscle. Nota-
bly, this metabolic phenotype often persists beyond ICU
discharge [7], necessitating a shift from acute-phase
permissive underfeeding toward recovery-oriented
nutritional support. As recovery progresses, endogenous
glucose production declines [8], and unlike glucose or
fat, the body lacks a dedicated amino acid reservoir.
Patients therefore depend entirely on exogenous provi-
sion delivered orally, enterally, or parenterally. Given
the interindividual variability in disease severity, meta-
bolic rate, and treatment modalities, fixed nutritional
prescriptions are insufficient, necessitating accurate,
individualized assessment [9%,10,11%.

Indirect calorimetry is the gold standard for meas-
uring REE but is infrequently used post-ICU. Predictive
equations therefore dominate both clinical practice
and research, despite their potential for underestima-
tion or overestimation and poor comparability with
indirect calorimetry-derived data [47]. Importantly,
even when energy expenditure is known, it does not
define an optimal recovery-phase target, as anabolic
demands add to measured expenditure, without con-
sensus on the required caloric surplus. Ongoing inflam-
mation and anabolic resistance further contribute to
heightened caloric and protein needs, with total energy
expenditure post-ICU reported up to 1.7 times REE [12].

Post-ICU protein prescriptions follow broad
weight-based ranges (0.8-2 g/kg/day) with pragmatic
targets around 1.3 g/kg/day protein, offering limited
personalization. Advanced tools, including nitrogen
balance, bioelectrical impedance analysis, CT-
derived muscle mass, and ultrasound, could theoret-
ically refine protein dosing; however, their routine
use is restricted by feasibility, cost, and accuracy [13].

Reflecting these increased requirements, interna-
tional consensus statements recommend ~30 kcal/kg/
day, or ~125% of measured REE, and 1.5-2 g of protein/
kg/day for survivors, exceeding the targets applied
during acute critical illness [11%]. However, multiple
studies demonstrate that energy adequacy decreases by
one-third or more within the first 24 h of ICU discharge,
with a similar decline in protein adequacy, and remains
suboptimal over subsequent days on the ward [9%,14"].
A systematic review of eight post-ICU studies confirmed
this shortfall, reporting energy adequacy ranged from
52 to 102%, while protein adequacy remained between
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63 and 83% [4"], indicating that even conservative,
consensus-based estimates of nutritional requirements
are rarely achieved.

Beyond target setting, feeding routes majorly
impact post-ICU adequacy. More than half of ICU
patients are discharged to the ward without a feeding
tube. Among those transferred with a tube in place,
71% undergo tube removal during ward stay, often
driven by hospital policy rather than readiness to meet
requirements orally [15,16]. Data suggest clinicians
perceive tube removal as a ‘return to normal’, proceed-
ing without a documented prescription [16]. In PROS-
PECT-I, median energy adequacy fell from 97.3% with
a feeding tube to 65% on the first day after removal,
and protein adequacy similarly dropped from 91.5 to
60.6% [5]. Similar patterns were reported in the ‘Dark
Side’ study, where patients receiving oral nutrition
alone achieved significantly lower targets, compared
to those receiving medical nutrition, who reached
near-complete energy (62-104%) and protein (59-
100%) targets [9%]. These findings underscore that
continued tube feeding, or at least a planned transi-
tion using supplemental medical nutrition, is essen-
tial to prevent predictable post-ICU deficits [17].

WHY GUIDELINES FAIL TO SUPPORT
ADEQUATE POST-ICU NUTRITION

The sustained commitment to evidence-based nutri-
tional care is reflected in the expanding body of
clinical practice guidelines for ICU nutrition, includ-
ing those from the American Society of Parenteral and
Enteral Nutrition (ASPEN), the European Society
ESPEN, and recent national initiatives [18-30]. These
guidelines synthesize trial data to provide robust rec-
ommendations on what to prescribe, when, and in
what dose during acute critical illness. Guideline devel-
opment requires high-quality, consistent evidence,
which remains scarce and heterogeneous in ICU sur-
vivors. Consequently, post-ICU nutrition is left with-
out specific operational direction, poorly positioned
between ICU-focused and general ward guidelines.
Future guideline development will require a
staged approach (Fig. 2). Until then, interim guidance
based on expert consensus recommendations may
help bridge the gap between guideline scope and
clinicians’ operational needs during post-ICU care.

POST-ICU NUTRITION: A STRATEGIC
PRIORITY UNDERMINED BY
PHYSIOLOGICAL AND SYSTEM-LEVEL
BARRIERS

Persistent muscle wasting and nutritional deficits
after ICU discharge contribute to delayed functio-
nal recovery, prolonged ward stays, and avoidable
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EXPOSE
DARK NUMBERS

Large observational studies
to define current practice
and regional variability

DEVELOP
GUIDELINES

Translate data into adaptive,
personalized algorithms and
evidence-based guidelines

SHAPING FUTURE RESEARCH

ESTABLISH
RECOVERY METRICS

ldentify and validate markers
to track recovery and
individual metabolic needs

DESIGN
PRAGMATIC TRIALS
Trials of standardized feeding

protocols, stratified by baseline
pathology, ICU management, LoS

FIGURE 2. A strategic roadmap for future postlCU nutrition research. The research cycle begins by conducting large
observational studies to expose ‘the dark numbers’ and regional variability by characterizing current practice, followed by
establishing recovery metrics to identify individual mefabolic needs. These metrics inform the design of pragmatic trials stratified
by pathology and ICU management. Results are finally used to develop guidelines, translating evidence into adaptive,

personalized feeding algorithms. LoS, length of stay.

readmissions, thereby shifting healthcare utilization
downstream rather than preventing it [31]. From an
economic perspective, the opportunity cost of not
addressing post-ICU nutrition is difficult to justify,
with nutritional support consistently proven to yield
substantial per-patient savings across general hospi-
talized populations [32,33]. Oral nutritional supple-
mentation has been associated with reductions in
complications, length of stay, readmissions, and mor-
tality, with savings exceeding $50 per invested dollar
[12].

Despite this, post-ICU nutrition is often depriori-
tized in favor of more resource-intensive interven-
tions. Unlike many competing priorities, where
incremental benefit demands substantial financial
or staffing investment, improvements in post-ICU
nutrition can be achieved through optimization
rather than expansion of care. In a healthcare environ-
ment that is increasingly pressured to achieve more
with fewer resources, such efficiency is critical. Inte-
grating nutrition follow-up into routine ward rounds
or outpatient frameworks and using low-burden
patient-reported or family-reported tools to monitor
intake and symptoms represent pragmatic strategies
with minimal additional cost [34].

Multidisciplinary alignment, linking nutritional
goals with physiotherapy, psychological rehabilita-
tion, and individualized recovery priorities, amplifies
impact without proportionally increasing workload.
Framing nutrition as part of the recovery continuum,

1070-5295 Copyright © 2026 The Author(s). Published by Wolters Kluwer Health, LLC.

rather than an isolated prescription, supports a shift
from short-term survival toward restoration of long-
term function, autonomy, and quality of life [18].
Positioning post-ICU nutrition within contemporary
healthcare priorities strengthens its strategic relevance,
aligning directly with value-based healthcare, resource
stewardship, and equity, as malnutrition dispropor-
tionately affects older, frailer, and socioeconomically
vulnerable survivors [35].

Yet, persistent nutritional inadequacy following
ICU discharge reflects the interplay between patient-
level difficulties and fragmented health-system proc-
esses. Addressing either domain independently is
insufficient, as patient vulnerability and organiza-
tional constraints frequently co-occur and amplify
one another during ICU-to-ward transitions. Effec-
tive mitigation, therefore, requires integrated strat-
egies that align physiological considerations with
operational improvements (Table 1).

Patient-level barriers are common and multifac-
torial. Appetite loss, nausea, early satiety, taste
changes, and fatigue are symptoms reported in over
70% of survivors, and able to persist up to 3 months
post-ICU discharge [16,36,37"]. Safe oral feeding is
further constrained by dysphagia, often com-
pounded by ICU-acquired weakness of the swallow-
ing musculature, which increases aspiration risk [38].
Functional impairment, including reduced muscle
strength and coordination, may limit self-feeding,
while psychological sequelae, including depression,
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Table 1. Determinants of post-ICU nutritional inadequacy and corresponding actionable strategies

Determinant Clinical impact

Actionable strategy

Patient-level

Appetite loss, early satiety,
nausea and taste changes

Dysphagia
Reduced muscle strength

and coordination

Depression, anxiety, PTSS

Reduced oral intake despite
prescribed targets

Unsafe or insufficient oral intake

Inability to selffeed

Reduced motivation to eat,

Routine screening for appetite-limiting symptoms, pharmaceutical support,
adapted meal timing/texture/density, high-protein supplements, tube
preservation in transition

Dysphagia screening, speech therapy referral, texture-modified diets, food
fortification, oral nutrition supplementation, tube preservation

Assisted feeding, family involvement in meal support, adapted cutlery/
crockery

Integrated psychological screening, family involvement, alignment of

avoidance behaviors
System-level

Loss of targets, route, and
confingency planning

Incomplete ICU-to-ward
nutrition handover

Sudden reliance on inadequate
oral intake

Premature feeding-tube
removal

nutritional goals with the patient's priorities

Standardized nutrition handover checklist

Predefined criteria for tube removal (e.g. >75% of requirements achieved
orally), maintenance of medical nutrition during transition, nasal bridle

use, staff education

Missed meals, prolonged
underfeeding, delayed
escalation

Unclear ownership of
nutrition on the ward

High workload and staffing  Meal interruptions and limited
constraints monitoring

Systematic under-recognition of
nutritional deficits

Manual documentation of
oral intake

Knowledge gaps regarding Underprescription and low
postICU needs prioritization of postHCU
nutrition

Poor continuity across care  Accumulating energy and
transitions protein deficits

Integration of dietitians info ward rounds and discharge planning, explicit
assignment of responsibility for postICU nutrition

Streamlined meal logistics, use digital or decision-support tools to prioritize
nutritional care under resource constraints

Electronic food charting or digital photography-based intake monitoring to
improve visibility of oral intake deficits

Targeted education on postICU energy and protein needs and clinical
consequences of underfeeding

Empower patient and family, embed completion and handover of nutritional
plans in protocols

Strategies reflect pragmatic approaches supported primarily by observational and implementation studies. PTSS, posttraumatic stress syndrome.

anxiety, and posttraumatic stress disorder, reduce
motivation to eat and are independently associated
with lower intake [17].

These constraints underscore that solely escalat-
ing the prescribed doses is insufficient. Mitigation
requires symptom-oriented strategies, preservation
of medical nutrition during transition, and targeted
family involvement. The latter, focusing on meal
assistance, cueing, and symptom recognition and
monitoring, has been shown to partially counteract
intake barriers without adding professional respon-
sibility [11%,17].

System-level barriers emerge most prominently
during care transitions. Nutritional handover from
ICU to ward is frequently incomplete, with fewer
than 5% of patients being discharged with a com-
prehensive nutritional plan [14",16,39]. On the
ward, high patient-to-nurse ratios, limited dietitian

532 wWww.co-criticalcare.com

presence, and unclear responsibility for nutrition,
the so-called ‘ownership gap’, result in missed meals,
delayed escalation, and poor intake monitoring
[11%,17]. Reliance on manual charting of oral intake
possibly creates systematic under-reporting of oral
deficits, while persistent knowledge gaps contribute
to underprioritization of post-ICU nutritional care
[16,17].

INDIVIDUALIZED POST-ICU NUTRITION IS
IMPOSSIBLE WITHOUT PATIENT AND
FAMILY INVOLVEMENT

Patient-level barriers are often invisible to clinicians
and fluctuate over time. Incorporating the lived expe-
rience of patients and families into care planning is
therefore fundamental for individualizing post-ICU
nutrition [39,40]. Qualitative studies consistently
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report that patients perceive nutritional care as frag-
mented, with limited involvement in goal setting and
decision-making, particularly after ward transfer [39].
Survivorship research suggests that patients prioritize
functional recovery, autonomy, and return to nor-
malcy over nutritional metrics [39,41%].

Patient-reported outcomes (PROs) serve as a prac-
tical implementation tool. Structured PROs enable
patients and relatives to report intake barriers and
symptoms in real time, allowing timely adjustment
of nutritional plans in response to patient priorities.
Unlike target-driven prescribing, outcome-aligned
goals may better support sustained adherence to oral
nutritional supplements after discharge [42].

In the post-ICU phase, cognitive, physical, or
emotional consequences of critical illness may limit
patients’ ability to engage consistently in this proc-
ess. In such cases, family members can act as con-
tinuity agents. Relatives possess the most consistent
knowledge of patients’ preillness preferences, current
symptoms, and recovery priorities, yet remain
underutilized [43"]. Evidence across ICU and post-
ICU settings demonstrates that structured, early
inclusion of relatives in nutritional care improves
perceived support and empowers participation in
care discussions without increasing care complexity
(40,42,44].

Monitoring is a critical enabler of this patient-
centered and family-centered approach. Technology-
enabled visual dashboards can support preference-
based food delivery, real-time intake reporting, and
visibility of progress in recovery and nutritional
adequacy [45%,46]. Recent data indicate that intake
monitoring performed by patients and family post-
ICU is as reliable as monitoring by healthcare profes-
sionals or researchers, directly challenging assump-
tions that individualized monitoring is resource-
intensive [47"]. These findings suggest that engaging
patients and families not only improves alignment
with recovery priorities but also offers a scalable strat-
egy to sustain individualized nutritional care beyond
the ICU.

CONCLUSION

As post-ICU nutrition evolves, progress will rely on
moving beyond observational research toward
shared definitions, core outcomes, and implementa-
tion principles. A key priority is standardization of
research reporting. Adoption of a core outcome set,
including nutritional intake/adequacy, functional
recovery scores, health-related quality of life, and
readmission rate, alongside transparent documenta-
tion of population, feeding routes, and handover
practices, is essential to enable cross-study compara-
bility [11%,48,49"].

1070-5295 Copyright © 2026 The Author(s). Published by Wolters Kluwer Health, LLC.

Building on this foundation, future research
should prioritize pragmatic, multicenter trials that
reflect real-world constraints. Comparative evalua-
tions of protocol-driven continuation of medical
nutrition versus usual care, and multidiscipline strat-
egies to overcome known barriers to oral intake, are
particularly relevant, as are adaptive designs that
allow nutritional strategies to respond to changes
in intake or recovery status [49"].

Finally, sustained progress requires engagement
across the care continuum. Effective post-ICU nutri-
tion depends on coordinated efforts between ICU
and ward-based teams, allied health, hospital leader-
ship, and outpatient follow-up. Embedding nutrition
within broader recovery pathways, co-designed with
patients and informed by PROs, offers a route to
preserve individualization across transitions while
remaining feasible within existing hospital struc-
tures [50]. Together, these steps can move post-
ICU nutrition from fragmented practice toward evi-
dence-based, personalized care pathways that truly
accelerate recovery.
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