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Background: Cancer patients with malnutrition are at high risk for postoperative delirium. To develop a preliminary prevention
strategy for postoperative delirium in malnourished cancer patients based on literature search and Delphi expert consultations.
Methods: Between August 2023 and January 2024, we followed the PIPOST (Population, Intervention, Professional, Outcome,
Setting, and Type of evidence) framework to formulate clinical questions and retrieved relevant literatures using the 6S model
(Systems, Summaries, Synopses of Syntheses, Syntheses, Synopses of Single Studies, and Single Studies). Based on the evidence,
a preliminary strategy for preventing postoperative delirium in malnourished cancer patients was developed. Following two rounds of
Delphi expert consultations, the final version of the strategy was created to develop and refine the proposed prevention strategy for
postoperative delirium.

Results: The initial literature search yielded 6218 articles, from which 20 core studies were ultimately included. The response rates
for the two rounds of Delphi consultations were 96.0% and 100%, with authority coefficient 0.912 and expert concordance coefficient
(Kendall’s W) increased from 0.398 to 0.465 (p < 0.01). The finalized prevention strategy comprised four categories, 10 sections, and
27 items.

Conclusion: An evidence-based strategy for preventing postoperative delirium has been developed preliminarily. Further studies are
warranted to evaluate its clinical feasibility and efficacy to reduce the incidence of postoperative delirium in malnourished cancer
patients.
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Introduction

Postoperative delirium (POD) is a neurocognitive syndrome characterized by the acute onset of fluctuating consciousness
and changes in mental status following a surgical procedure.! Affected patients may exhibit inattention, confusion,
disorientation, and sleep-wake cycle disturbances.” POD could affect up to 61.4% of cancer patients and its incidence
varied depending on the cancer type and surgical approaches.®* POD is associated not only with increased postoperative
complications and mortality but also with prolonged hospital stays, elevated healthcare costs, and long-term cognitive
impairment.”® Current strategies for preventing POD remain limited by persistent underdiagnosis, implementation
challenges, modest pharmacologic efficacy, and inconsistent long-term benefits.”'” Although multicomponent nonphar-
macologic interventions can reduce POD incidence, their effectiveness is often constrained by resource demands and
variable adherences, while pharmacologic approaches show limited impact on major outcomes such as mortality,
cognition, and quality of life.'"'? In addition, existing strategies inadequately target the underlying biological mechan-
isms of delirium and have not been shown to prevent long-term cognitive decline, highlighting the need for more
standardized clinically effective prevention approaches.'?
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A critical, yet often overlooked, independent risk factor for POD in this population is malnutrition.'* Malnutrition is
strongly associated with an increased risk of POD, likely through multiple interconnected mechanisms, including
systemic and neuroinflammation, neurotransmitter imbalance, oxidative stress, micronutrient deficiencies, altered drug
pharmacokinetics, reduced neurotrophic support, and decreased cognitive reserve.'>'® Chronic inflammation and
hypoalbuminemia promote blood-brain barrier dysfunction and microglial activation, while deficiencies in key nutrients
impair neurotransmitter synthesis and antioxidant defenses.”® In addition, malnutrition often coexists with frailty and
sarcopenia, further lowering the brain’s resilience to perioperative stress and increasing susceptibility to delirium.?'
Cancer patients frequently experience malnutrition due to tumor-related metabolic alterations, eating difficulties, and
gastrointestinal side effects from radiotherapy and chemotherapy.”>** The cancer-related malnutrition can involve unique
pathophysiology, such as cachexia, tumor-driven inflammation, and treatment toxicity, that is not addressed adequately
by existing POD prevention frameworks.***> The National Comprehensive Cancer Network identifies malnutrition as

both a predisposing and precipitating factor for POD in older cancer patients.”

Although numerous studies have
proposed strategies for managing POD, most have focused on elderly or critically ill patients undergoing routine surgery,
often overlooking the specific needs of malnourished cancer patients.>”*® Furthermore, current management approaches
are limited by the absence of integrated nutrition—delirium prevention strategies, fragmented perioperative care, and
a lack of clearly defined multidisciplinary collaboration.'® All of these have contributed to a significant gap in the clinical
practice to prevent POD in malnourished cancer patients, which requires an evidence-based, scientifically rigorous, and
targeted framework in this special patient population.

In evidence-based practice, the PIPOST framework serves as a foundational structure for systematically formulating
clinical questions.zg’3 o1t comprises six core components: Population, Intervention, Professional, Outcome, Setting, and
Type of evidence. This framework enables healthcare professionals to generate focused clinical questions grounded in the
best available evidence for a targeted patient population and to develop intervention strategies to achieve desired
outcomes. PIPOST can help to clearly define the target research population, intervention, professionals involved, desired
outcomes, clinical setting, and acceptable evidence types, which improves the precision, reproducibility, and clinical
relevance of the search process while reducing ambiguity and selection bias. Once the clinical questions are formulated
using the PIPOST framework, the 6S model (Systems, Summaries, Synopses of Syntheses, Syntheses, Synopses of
Single Studies, and Single Studies) can be employed to retrieve relevant evidence-based resources.>' This model
functions as a hierarchical pyramid, categorizing evidence by its level of synthesis and clinical applicability—from
individual studies at the base to evidence-based guidelines and clinical decision support systems at the apex.>? The 6S
model allows researchers to efficiently identify the highest-quality and most synthesized evidence. The integration of the
PIPOST framework and the 6S model can enhance methodological rigor, improve consistency in evidence selection,
reduce time spent screening heterogeneous literatures, and support the development of recommendations grounded in
comprehensive and up-to-date evidence. The combination of PIPOST framework and 6S model has been successfully
employed to identify best practices in areas such as lifestyle interventions for metabolic syndrome, treatment adherence
in tuberculosis patients, and invasive arterial blood pressure management in critically ill patients.>**3-*

In the present study, we applied the PIPOST framework and the 6S model to develop a preliminary strategy for
preventing POD, which was subsequently refined through rigorous Delphi expert consultation to produce a finalized
version. Our objective was to bridge the gap between high-level evidence and individualized clinical application, and
propose POD prevention strategy for further clinical validation studies in malnourished cancer patients, as well as large
multicenter studies in subgroup of cancer patients, since cancer type and surgery approach could impact the POD
incidence.

Methods
Study Design and Ethical Approval

Between August 2023 and January 2024, we adopted a multi-step research design that included: (1) formulation of
research questions using the PIPOST framework; (2) literature retrieval guided by the 6S model; (3) development of
a preliminary POD prevention strategy; and (4) refinement of the strategy through Delphi expert consultation. The study
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protocol was approved by the ethics committee of The First Affiliated Hospital, Zhejiang University School of Medicine
(IRB Approval Numbers: 2024—0091), and informed consent was obtained from all participants.

Study Protocol

Research Question Formulation

The PIPOST model was used to identify key questions regarding POD in malnourished cancer patients. The components
of the PIPOST framework were defined as follows: P (Patient Population) — malnourished cancer patients;
I (Intervention) — POD prevention-related methods; P (Professional) — clinical medical staff; O (Outcome) —
incidence of POD; S (Setting) — operating room, recovery room, and medical ward; and T (Type of Evidence) —
clinical decision-making tools, guidelines, expert consensus statements, systematic reviews, and evidence summaries.

Literature Retrieval

A top-down literature search was conducted using the 6S model. English search terms included “malnutrition”, “under-
nutrition”, “nutritional decline”, “nutritional disorder”, “nutritional disturbance”, “nutritional risk”, “subnutrition”, or
“malnourishment”, combined with “postoperative delirium”, “POD”, “delirium”, “postoperative delirium”, “delusion”,
“acute brain syndrome”, or “acute organic brain syndrome”. Equivalent Chinese terms were used for Chinese-language
databases. The databases searched included UpToDate, BMJ Best Practice, Joanna Briggs Institute evidence-based
healthcare database, Guidelines International Network, National Guideline Clearinghouse, Scottish Intercollegiate
Guidelines Network, Australia Clinical Practice Guidelines, New Zealand Guidelines Group, Canadian Medical
Association clinical practice guideline database, National Institute for Health and Care Excellence, Medlive,
Registered Nurses’ Association of Ontario, European Society for Clinical Nutrition and Metabolism, European Society
of Anaesthesiology, European Society of Intensive Care Medicine, American Society for Parenteral and Enteral
Nutrition, American Association of Nurse Anesthesiology, Society of Critical Care Medicine, American Association
of Critical-Care Nurses, American Society of Anesthesiologists, American Medical Association, American Society for
Enhanced Recovery, the Chinese Medical Association, the Chinese Nursing Association, PubMed, Web of Science,
Cochrane Library, Embase, CINAHL, CNKI, Wanfang Data, VIP Database, and the Chinese Biomedical Literature
Database. The search period covered from database inception to December 31, 2024.

The literature included only clinical studies focused on the prevention of POD in malnourished cancer patients.
Included literature types were clinical decision-making recommendations, guidelines, expert consensus statements,
systematic reviews, and evidence summaries. Literature types excluded from the review included guideline interpreta-
tions, case reports, narrative reviews, articles with incomplete information, and duplicate publications.

The Appraisal of Guidelines for Research and Evaluation II (AGREE II) instrument was used to assess guideline
quality.>> The Joanna Briggs Institute (JBI) appraisal tools were used to evaluate the quality of expert consensus
documents, systematic reviews, and evidence summaries.*® Clinical decision-making resources from UpToDate and
BMJ Best Practice were considered high-level evidence by default. Quality assessments were conducted independently
by two researchers with training in evidence-based nursing. Discrepancies were resolved through open discussion within
the research team.

A preliminary strategy for POD prevention was developed by integrating core evidence extracted from the relevant
literature with insights from clinical practice.

Delphi Expert Consultation
Purposeful sampling was used to select a multidisciplinary panel of Delphi experts. The inclusion criteria were as
follows: (1) at least 10 years of work experience in relevant specialties such as surgery, anesthesiology, nutrition, nursing,
or critical care medicine; (2) an intermediate or higher professional title; (3) a bachelor’s degree or higher; and (4)
familiarity with POD management or nutritional support.

Two rounds of expert consultations were conducted anonymously to evaluate the preliminary POD prevention
strategy. A questionnaire was developed based on the initial strategy and included three sections: (1) expert background
information; (2) self-assessment of authority (including familiarity with the topic and basis for judgment); and (3) POD
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prevention and management strategies (first-round Delphi expert questionnaire in Supplementary Materials Table S1).
The third section used a 5-point Likert scale (1 = very unimportant, 5 = very important) and included a comment section

for additional suggestions.

After the first round of consultation, the questionnaire was revised based on items with an importance score > 4.0 and
a coefficient of variation (CV) < 0.25, in combination with expert feedback. In the second round (second-round Delphi
expert questionnaire in Supplementary Materials Table S2), the expert coefficient of concordance was used to assess

agreement among panel members. Necessary modifications were made to strengthen the final expert recommendations.

Statistical Analysis

All statistical analyses were performed using SPSS software (version 26.0; IBM, USA). The following metrics were
reported: expert response rate; authority coefficient (Cr) calculated as Cr = (familiarity coefficient [Cs] + judgment basis
coefficient Ca)/2, coefficient of concordance (Kendall’s W), and CV.

Results

Literature Retrieval and Quality Assessment
A total of 6218 articles were initially retrieved. After removing duplicates, conducting a preliminary screening based on
titles and abstracts, and performing a full-text review, 20 core articles were ultimately included, consisting of five clinical
decision-making documents, three guidelines, six expert consensus statements, three systematic reviews, and three
evidence summaries (Figure 1).

The overall methodological quality of the included literature was high. Among the guidelines, two were rated as
Level A and one as Level B. All systematic reviews were graded as Level 3a, and all expert consensus documents were
rated as Level 5b.

Delphi Expert Consultation

A total of 25 experts participated in the study, including 7 surgeons, 5 anesthesiologists, 4 nutritionists, 6 nurses, and 3
specialists in critical care medicine. There were 13 males (52.0%) and 12 females (48.0%), with ages ranging from 39 to
63 years and a mean age of 47.2 (£5.6) years. Work experience ranged from 10 to 38 years, a mean of 23.6 (£7.1) years.
Nineteen participants (76.0%) held senior-level positions and 6 (24.0%) held intermediate-level titles. Twelve experts
(48.0%) held doctoral degrees, 8 (32.0%) had master’s degrees, and 5 (20.0%) held bachelor’s degrees.

{=
=
é | Literature identified (n=6,218) H Excluded due to duplication (n=1206)
=
(]
1)
E
'§ Literature screened (n=283) I——>| Excluded by exclusion criteria (n=4729)
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(o]
)
3 Literature included for review (n=20)
=

Figure | Literature selection flowchart.
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In the first round of expert consultation, 25 questionnaires were distributed, and 24 valid responses were received,
yielding an effective response rate of 96.0%. In the second round, 24 revised questionnaires were distributed, and all
were returned, yielding a 100% response rate and indicating a high level of engagement among the experts.

Expert reliability analysis demonstrated a familiarity coefficient (Cs) of 0.923, a judgment basis coefficient (Ca) of
0.901, and an authority coefficient (Cr) calculated as (0.923 + 0.901)/2 = 0.912. Since Cr > 0.8, the results indicated
strong authority and reliability among the participating experts.

An analysis of expert opinion consistency showed the following:

1. First Round of Consultation:

The summarized results of first round of consultation is shown in Supplementary Materials Table S3. The mean importance

scores for each item ranged from 3.92 to 4.95, with CVs between 0.13 and 0.27. Two items with importance scores below
4.0 were removed. In response to concerns regarding unclear assessment timing, cognitive stimulation measures, and the
definition of care provider roles, experts refined the POD prevention strategy. Key modifications included:

e The timeline for nutritional screening and assessment was clarified as within 24 and 48 h, respectively.
e The method was defined as the “three questions” approach, with the frequency of implementation specified.
e Responsibilities within the multidisciplinary team were explicitly defined:

o

Physicians develop the overall therapeutic plan.

Nutritionists lead nutritional assessment and intervention.

Nurses conduct clinical symptom screening and longitudinal monitoring.
Anesthesiologists optimize pre- and intra-operative plans.

Rehabilitation therapists manage early mobilization and postoperative exercise.

Following these revisions, a second preliminary version of the POD prevention strategy—comprising four categories,
10 sections, and 27 items—was used in the second round of expert consultation.

2. Second round of consultation:

The summarized results of second round of consultation is shown in Supplementary Materials Table S4. The mean importance

scores ranged from 4.25 to 4.98, with CVs between 0.07 and 0.18, all of which met the inclusion criteria. The expert coefficient
of concordance (Kendall’s W) was 0.465 (P < 0.01), significantly higher than in the first round (0.398), indicating satisfactory
consistency in expert opinions.

Then, a finalized POD prevention strategy was developed, consisting of four categories, 10 sections, and 27 items
(Table 1).

Discussion
In this study, we developed a POD prevention strategy for malnourished cancer patients by formulating clinical questions
using the PIPOST framework, retrieving evidence based on the 6S model, and conducting Delphi expert consultations.
After formulating the research questions using the PIPOST framework, we conducted a top-down literature search guided
by the 6S model. A total of 20 high-quality sources were included, encompassing various types of evidence such as clinical
decision-making tools, guidelines, expert consensus documents, and systematic reviews, thereby ensuring the scientific rigor
and comprehensiveness of the prevention strategy. Most of the core literature was rated as high-level evidence. Based on this
evidence, we developed a preliminary questionnaire outlining the POD prevention strategy. Following two rounds of Delphi
expert consultation, we finalized the strategy, which includes four categories, 10 sections, and 27 items.
Regarding preoperative nutritional assessment and optimization, and in accordance with the 2021 Clinical Nutrition
Guidelines for Cancer Patients issued by the European Society for Clinical Nutrition and Metabolism,?” our POD prevention
strategy mandates nutritional risk screening using the NRS 2002 within 24 h of admission for all preoperative cancer patients.
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Table | Postoperative Delirium Prevention Strategy Developed After Literature Retrieval and Delphi Expert Consultation

Category Section Item Importance Importance Coefficient
Score, M*SD Grade* of Variation
Preoperative Nutritional I. Nutritional risk screening completed using NRS 2002 within 24 h of 4.89+0.31 A 0.06
assessment and | screening and admission. Those at risk of malnutrition should undergo
optimization assessment a comprehensive assessment using PG-SGA/GLIM within 48 h.
2. Patients without a nutritional risk should be re-screened every 7 days 4.75+0.40 A 0.08
and immediately after the surgery.
3. Using CONUT and PNI to monitor serum albumin and lymphocyte 4.71£0.42 A 0.09
count weekly.
4. Surgery should be postponed for 7—14 days for preoperative 4.56+0.50 B 0.11
nutritional therapy in patients with any of the following conditions:
weight loss >10-15% within 6 months, BMI <18.5, PG-SGA C, NRS
2002 score > 5, serum albumin < 30g/L in the absence of renal
dysfunction.
Nutritional 5. ONS or EN is the preferred intervention, with a target energy intake 4.68+0.47 B 0.10
intervention of 20-30 kcal/kg/day and protein intake of 1.2—1.5 g/kg/day.
Immunonutrients may be provided.
6. Patients with poor gastrointestinal motility should fast from solids for 4.63+0.49 A 0.10
6 h and from liquids for 2 h before surgery. Patients without a history of
diabetes should drink 400 mL of a beverage containing 12.5%
carbohydrates 2 h before surgery (flexible in individual patients).
Risk stratification 7. Stratify POD risk (high/intermediate/low risk) based on age, cancer 4.85+0.34 A 0.07
intervention type, comorbidities, and medication history.
8. Targeted intensive intervention plans for high-risk patients (such as 4.82+0.36 A 0.07
increased frequency of cognitive training and optimize nutritional
supports).
9. Correct delirium triggers such as anemia, folic acid/vitamin BI/BI2 478+0.38 A 0.08
deficiency, and electrolyte imbalance.
Intraoperative Anesthesia 10. Avoid using benzodiazepines, anticholinergics, and high-dose 4.95+0.22 A 0.04
management optimization opioids.
I'l. Monitor anesthesia depth using BIS or EEG to avoid excessive deep 4.90+0.28 A 0.06
anesthesia.
12. Maintain hemodynamic stability and avoid hypotension and 4.87+0.30 A 0.06
hypoxemia.
Postoperative Nutritional support 13. Resume oral feeding early. If intake is less than 50% of the required 4.84+0.33 A 0.07
intervention intake, start EN early and gradually increase the amount.
14. For patients whose EN intake is less than 50% of the target amount 4.73+041 A 0.09
for more than 7 days, combined with PN support, with central venous
access and an integrated three-lumen bag as the preferred route.
15. Dynamically monitor nutritional tolerance, such as gastrointestinal 4.66+0.44 A 0.09
reactions, metabolic indicators, and adjust treatment plan accordingly.
Early rehabilitation 16. Start personalized exercise on postoperative day | (turning over — 4.83+0.34 A 0.07
and cognitive sitting up — standing — walking).
intervention
17. “3-question” cognitive training sessions three times a day, combined 4.80+0.35 A 0.07
with orientation recovery training for familiar people and things.
Non- 18. Strengthen environmental interventions in hyperactive delirium; 4724041 B 0.09
pharmacological and | increase sensory stimulation in hypoactive delirium.
pharmacological 19. Optimize ward environment (noise control, suitable temperature 4.77+0.38 A 0.08
measures and humidity, sufficient natural light) to maintain a regular sleep-wake
cycle.
20. Multimodal analgesia to reduce opioid dosage. 4.88+0.29 A 0.06
21. Non-pharmacological intervention is the first choice. For severe 4.60£0.51 B 0.11
agitation, a short-term low-dose haloperidol (0.5-1 mg) can be used.
(Continued)
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Table | (Continued).

Category Section Item Importance Importance Coefficient
Score, M*SD Grade* of Variation
Monitoring and | Delirium screening 22. Postoperative daily screening using the CAM/CAM-ICU/4A test/ 4.91+0.27 A 0.06
team NU-DESC scales, with high-risk patients assessed every 8 h.
collaboration
Multidisciplinary 23. Establish a multidisciplinary team including physicians, nurses, 4.93+£0.25 A 0.05
collaboration nutritionists, anesthesiologists, and rehabilitation therapists.
24. Hold multidisciplinary meetings every 1-2 weeks to dynamically 4.79+0.37 A 0.08

adjust individualized treatment plans.
25. Establish an electronic system reminder mechanism to ensure timely 4.65+0.45 B 0.09
verification of key intervention measures (nutritional screening,

assessment, and intervention).

Health education 26. Inform the patient and their family of the risks and preventative 4.70+0.43 A 0.09
and family measures of POD before the procedure.

collaboration

27. Provide caregiving skills training for family members (communication 4.62+0.48 B 0.10

skills, environmental maintenance, cognitive support).

Note: *Item importance was graded based on the literature quality and expert consultations. A is more important than B.

Abbreviations: BIS, Bispectral index; BMI, body mass index; CAM, confusion assessment method; CONUT, controlling nutritional status; EEG, electroencephalogram; EN,
enteral nutrition; GLIM, global leadership initiative on malnutrition; ICU, intensive care unit; M£SD, mean * standard deviation; NRS 2002, nutrition risk screening 2002; NU-
DESC, nursing delirium screening scale; ONS, oral nutrition supplements; PG-SGA, patient-generated subjective global assessment; POD, postoperative delirium; PN,
parenteral nutrition; PNI, prognostic nutritional index.

For patients identified as being at high risk of malnutrition, a comprehensive nutritional assessment using the PG-SGA/GLIM
criteria is required within 48 h.*®

To enhance the effectiveness of subsequent interventions, these assessments should consider patient baseline
characteristics, comorbidities, and planned chemoradiation regimens. Additionally, dynamic monitoring of nutrition-
related biomarkers—such as serum albumin levels and lymphocyte counts—has been shown to reflect the efficacy of
nutritional therapy and support real-time adjustments to intervention plans.>**° Meanwhile, staff limitation and resource
constrains to complete these necessary nutritional assessment and monitoring timely, along with other urgent clinical
management, should be coordinated.

For patients at high risk of POD, correction of delirium-inducing factors and implementation of targeted interventions,
such as intensive cognitive training, are recommended. The American Society for Parenteral and Enteral Nutrition recom-
mends oral nutritional supplements or enteral nutrition (EN) as first-line therapies.*' Immunonutrition enriched with arginine
and omega-3 fatty acids should also be incorporated into the nutritional plan to reduce POD incidence in cancer patients.** The
underlying mechanism is thought to involve immune modulation and suppression of the systemic inflammatory response.
Additionally, preoperative intake of carbohydrate-containing beverages has been shown to significantly reduce preoperative
hunger and anxiety, improve postoperative insulin sensitivity, and lower the risk of postoperative complications.** **
Collectively, this body of evidence was integrated into the current POD prevention strategy. Whether this strategy integrating
different nutritional supplements could reduce the incidence of POD requires further clinical validation.

Intraoperative anesthetic management was optimized in strict accordance with the European Society of
Anaesthesiology (ESA) guidelines for POD prevention.*® The use of benzodiazepines and high-dose opioids is discour-
aged, as these agents may increase the risk of delirium by causing excessive central nervous system depression and
disrupting neurotransmitter homeostasis.*’ The guidelines recommend maintaining an appropriate depth of anesthesia,
targeting a bispectral index (BIS) score of 40—60, and ensuring intraoperative hemodynamic stability—both of which
have been shown to reduce the incidence of cerebral hypoperfusion, a key pathophysiological trigger for delirium.***°
Moreover, low-dose dexmedetomidine (0.2—0.5 pg/kg/h) may be considered as an adjunct to reduce the risk of delirium,
with careful monitoring for adverse effects such as bradycardia and hypotension.’® Further studies are required to identify
the most appropriate agents to balance between adequate intraoperative anesthesia and minimized postoperative

complications.
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During postoperative management, nutritional support should be initiated early, with the enteral route preferred, to provide
adequate metabolic support.*® Nutritional balance must be monitored continuously to enable data-driven adjustments to the
feeding regimen and ensure that patients’ metabolic requirements are met. Postoperative physical rehabilitation—including
early mobilization and exercise within 24 h, followed by gradual progression to the maximum tolerable intensity—has been
shown to significantly improve cognitive function and physical recovery.’

Cognitive interventions, such as daily “three questions” training and orientation recovery exercises, have been shown
to reduce POD incidence and are incorporated into our strategic plan.”®> Non-pharmacological measures—including
environmental optimization, frequent reorientation, sleep hygiene practices, and the use of sensory aids—serve as multi-
component strategies to lower the risk of POD.> Additionally, a multimodal analgesia approach helps reduce opioid-
related cognitive impairment and aligns with the principles of enhanced recovery after surgery (ERAS).>* All of these
evidence-based measures have been synthesized into our comprehensive POD prevention strategy. Further studies are
required to determine how cognitive interventions, non-pharmacological measures, and multimodal analgesia can be
effectively integrated to minimize the POD incidence.

In terms of monitoring and interdisciplinary collaboration, postoperative patients require daily delirium screening, with
increased screening frequency for those at high risk. A multimodal screening approach—utilizing validated tools such as the
Confusion Assessment Method (CAM) and the Nursing Delirium Screening Scale (Nu-DESC)—can enhance the sensitivity
and specificity of delirium detection in postoperative cancer patients.”> Multiple studies have also demonstrated that
a multidisciplinary collaboration model—comprising physicians, nurses, nutritionists, anesthesiologists, and rehabilitation
therapists—facilitates the seamless delivery of nutritional support, anesthetic management, and rehabilitation interventions.
This synergistic approach has been shown to significantly reduce the incidence of POD.>® Of course, the collaboration among
different medical specialties and resource allocations should be optimized at the hospital level.

After developing a preliminary POD prevention strategy, we conducted two rounds of Delphi expert consultations. The
expert authority coefficient reached 0.912, indicating a high level of reliability and consensus among a multidisciplinary panel.

Here, we developed a POD prevention strategy in malnutrition cancer patients. However, the clinical practice settings
could have significant heterogeneity. Different environments, such as staff shortage and training, resource constraints,
training requirements, and workflow, as well as patient characteristics, including cancer type and severity of malnutrition,
could impact their nutrition needs and POD prevention approaches, challenging the clinical implementation of the
proposed strategy. Further studies in patients in these different subgroups are required.

Limitations

This study had several limitations. It was conducted at a single medical institution with a relatively small sample size of
experts, which may limit the generalizability of the findings. Additionally, our focus was limited to malnourished cancer
patients, without considering the heterogeneity across different cancer types and varying degrees of malnutrition. Finally, we
developed this POD preventive strategy but did not evaluate it in clinical patients. The efficacy of this strategy in patient
short-term postoperative complications and long-term cognitive and functional status needs to be studied. Future multicenter,
randomized clinical trials should be performed to test this newly developed strategy in hospitals with different surgical and
oncology settings. Participating centers would implement this POD prevention strategy using standardized training and
protocols. Outcomes, such as POD incidence, length of hospital stay, complications, and patient adherence to the intervention
could be compared before and after implementation of this strategy. Multicenter collaboration would help to evaluate the
feasibility, generalizability, and clinical efficacy of this POD prevention strategy across diverse healthcare settings, in order to
develop more personalized preventive strategies tailored to specific malignancy types and levels of malnutrition.

Conclusions

We developed a comprehensive preliminary strategy for preventing POD in malnourished cancer patients by integrating
an evidence-based approach with Delphi expert consultation. The final strategy comprises four categories, 10 sections,
and 27 items. Future multicenter, randomized clinical trials are necessary to validate this POD prevention strategy and
determine its feasibility and efficacy in various real-world settings.
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Implications

A multidisciplinary collaboration and nutrition-delirium integrated intervention strategy can reduce POD and guide
clinical staff to implement standardized, personalized care across pre-, intra- and postoperative phases. The strategy also
provides a replicable evidence-based framework for healthcare institutions to optimize oncological surgical care, while
highlighting the need for multicenter trials to enhance generalizability and refine stratified, cancer-specific POD
prevention protocols.

Abbreviations

AGREE 11, Appraisal of Guidelines for Research and Evaluation II; BIS, Bispectral index; CNKI, China National
Knowledge Infrastructure; CAM, Confusion Assessment Method; ERAS, Enhanced recovery after surgery; ESA,
European Society of Anaesthesiology; EN, Enteral nutrition; JBI, Joanna Briggs Institute; NRS, Nutrition Risk
Screening; Nu-DESC, Nursing Delirium Screening Scale; POD, Postoperative delirium; PG-SGA, Patient-Generated
Subjective Global Assessment.
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