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Comprehensive Profiling of Chemokine and NETosis-
Associated Genes in Sarcopenia: Construction of a Machine
|earning—Based Diagnostic Nomogram

Shuangyang Mo, Qiu—Yue Liang, Ni Yang, Qiu—Ju Huang

Liuzhou Peoples' Hospital Affiliated to Guangxi Medical University, Liuzhou, China.

Chemokines and neutrophil extracellular trap formation (NETosis) are critical drivers
of inflammatory responses. However, the molecular characteristics and interaction

mechanisms of these processes in sarcopenia remain incompletely
understood.

Utilizing the mRNA expression profile dataset GSE226151 (including 19 sarcopenia, 19

pre—sarcopenia, and 20 healthy

control samples), enrichment analysis was performed to identify differentially expressed
NETosis-related genes (DENRGs) and chemokine-related genes (DECRGs). Two machine

learning algorithms and univariate analysis were integrated to

screen signature genes, which were subsequently used to construct diagnostic
nomogram models for sarcopenia. Single— gene Gene Set Enrichment Analysis (GSEA) and

Gene Set Variation Analysis (GSVA) were used to investigate pathway
associations, followed by the construction of a gene interaction network.

A total of 7 DECRGs and DENRGs were identified, primarily enriched in chemokine
signaling pathways, cytokine—-cytokine receptor interactions, and sarcopenia-related
diseases. Machine learning and univariate analysis revealed three signature genes (CXCRA1,
CXCR2, and LPL). The predictive accuracy of the nomogram models for differentiating
sarcopenia from pre— sarcopenia was high, with AUC values of 0.837 (95% CI 0.703
-0.947) and 0.903 (95% CI 0.789-0.989). Single—gene

GSEA highlighted significant associations between these genes and the JAK-STAT
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and PPAR signaling pathways. GSVA

indicated that sarcopenia was closely linked to upregulated chemokine signaling,

cytokine—receptor interaction activities, and leukocyte transendothelial migration.

The research pinpointed three genes associated with chemokines and NETosis (CXCR1,
CXCR2, LPL) and developed

highly accurate diagnostic models, offering a new and preliminary approach to

differentiate sarcopenia and its early stages.
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Association between early high protein administration and
skeletal muscle mass changes in mechanically ventilated,
critically ill patients: a prospective observational study

Jie Wu

Southern Medical University Nanfang Hospital

This study aimed to evaluate the effect of early high protein administration on muscle

mass changes and clinical outcomes
in mechanically ventilated, critically ill patients.

In this prospective cohort study, adult patients ( = 18 years) mechanically ventilated

within 48 hours of ICU admission and

expected to stay = 5 days were included. Patients were grouped by mean protein
provision during days 1-5: high protein (= 1.2 g/ kg/day) and low protein (<1.2 g/ kg/day).

Skeletal muscle was assessed using ultrasound measurements of rectus

femoris cross—sectional area (RFCSA), muscle thickness (RFMT), and pennation angle

(RFPA). A linear mixed model was
used to identify factors influencing muscle parameters

A total of 130 patients were recruited and 95 patients were analyzed. RFCSA, RFMT,
and RFPA all significantly decreased from day 1 to day 5. The mean RFCSA values at
baseline and follow—up were 4.81+2.35 cm? and 3.79£1.74 cm?, respectively, with the

change

over time of =1.12£0.95 cm? in the low protein group, and 4.04 +2.22cm? and 3.30+1.60

cm?, respectively, with the change over time of -0.73 +0.34 cm? in the high protein

group, with a significant time effect (P = 0.001), group effect (P = 0.011), and time x

group interaction (P = 0.017). However, no significant differences in RFMT or RFPA were
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observed. No differences were found in ICU-acquired weakness, ICU-mortality, and in—
hospital mortality between the two groups.

Early high protein administration in critically ill patients was associated with a reduction

in skeletal muscle mass loss but

may not impact ICU-acquired weakness or mortality
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Perioperative Nutritional Management Improves Outcomes
in Daytime Laparoscopic Cholecystectomy: A Randomized
Controlled Trial

JIAXIN YU, Xiao—Fan Jing, Zhi-Yong Rao, Ming—Jun Huang, Ying—Han Song, Hu, Feng—Mei Yu
West China Hospital of Sichuan University

Objective: To evaluate the impact of perioperative nutritional management on patients

undergoing

daytime laparoscopic cholecystectomy (LC) and establish an evidence—based protocol

for perioperative nutritional support.

Methods: A randomized controlled trial was conducted. Patients scheduled for LC were
allocated to either an experimental group (perioperative nutritional management) or a

control group (standard care). Postoperative outcomes were compared.

Results: Compared with the control group, the experimental group demonstrated
significantly earlier initiation of oral intake (water/food), ambulation, and return to normal
activities/work (P<0.05). The pain scores at postoperative days 1 and 7 were lower in
the experimental group (P<0.05). The energy/protein intake recovery ratios onday 1 (T=
11.63/T=12.90, P<0.05) and activities of daily living (ADL) scores were greater in the

experimental group (P<0.05). The incidences of

postoperative hunger (x?=4.71, P<0.05) and wound complications (e.g., exudate/
hemorrhage; x?=4.59, P<0.05) were significantly reduced. No between-group differences

were observed in time to first flatus, abdominal pain, bloating, or thirst (P>0.05).

Conclusion and implications: Early oral hydration and oral nutritional supplementation
(ONS) post-LC do not increase gastrointestinal adverse effects. This approach mitigates
postoperative hunger, accelerates functional recovery, reduces pain, enhances wound

healing, and improves ADLs.
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Handgrip weakness and life satisfaction: Derivation of cutoff
values and analysis of sex differences in community— dwelling
older Chinese adults

Lan Zhong1, Liang—Yu Yin2
1. Department of Clinical Nutrition, The People's Hospital of Chongging Liangping District
2. Department of Nephrology, Xingiao Hospital, Army Medical University

Background and aims: Handgrip strength (HGS) is a cost—effective indicator of skeletal
muscle strength and function. It is also widely used as a leading criterion for diagnosing
sarcopenia. However, the sex—specific association between HGS and life satisfaction
decline among older Chinese adults remains largely unknown. The objective of this study
was to determine sex—specific, life satisfaction—oriented cutoff points for low HGS in older
Chinese adults. Specifically, we examined the association between handgrip weakness
and life satisfaction, considering factors such as age, gender, and other relevant variables,

to estimate potential underlying effects and modifications.

Methods: This observational, cross—sectional multicenter study included 3649 older
adults (age range: 60-101 years) from a nationally representative survey in China. Overall
life satisfaction was determined using a life satisfaction score (LSS). Correlations between
variables were examined using a Spearman’ s correlation analysis. Receiver operating
characteristic (ROC) curves were utilized to determine the HGS cutoffs for predicting a
decline in LSS. Restricted cubic spline (RCS) analysis and multivariate logistic regression

were employed to investigate the associations between low HGS and LSS.

Results: This study included 1762 women and 1887 men (median age=68.3 years). LSS
decline was observed in 485 (13.3%) participants. HGS was positively correlated with LSS
in both men and women (both P < 0.05). Individuals

with low HGS were associated with a higher rate of LSS decline (16.2% vs. 10.8%,

P < 0.001). RCS analysis demonstrated a linear-like association between HGS and life
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satisfaction in men (P<0.001, P nOnlinear=0.099), but not in

women (P=0.110, P nOnlinear=0.329). ROC analysis revealed that the optimal HGS
cutoff for indicating the presence of LSS was 27.5 kg for men and 22.3 kg for women.

Multivariable analysis showed that participants with low HGS had

higher odds of experiencing a decline in LSS (OR=1.509, 95%ClI= 1.218-1.867). This
association was observed only in men (OR=1.871, 95%ClI= 1.358-2.562, P<0.001), while it
was attenuated in women (OR=1.281, 95%CI=0.964-1.701,

P=0.087). After adjusting for physical activity and sleep duration in multivariate logistic
regression models, continuous HGS was independently associated with reduced odds of
LSS decline in the overall population (OR = 0.971, 95% CI =

0.951-0.991), in men (OR = 0.973, 95% CI = 0.948-0.999), and in women (OR = 0.962,
95% CIl = 0.929-0.994). Similar results were observed when HGS was analyzed by

separating values based on one standard deviation. Additionally,

low HGS, based on sex—specific thresholds, was associated with higher odds of LSS
decline (OR =1.693, 95% Cl =1.175-2.484).

Conclusions: This study establishes sex—specific cutoffs of HGS for identifying a decline
in LSS among older Chinese adults. Low HGS is positively associated with LSS decline

among men in a linear-like manner, but not among women.

These findings might facilitate the development of strategies to promote healthy
aging (This work was supported by the Natural Science Foundation of Chongqing, China
CSTB2024NSCQ-MSX1233).
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ARARBES e EFTHEREXHAR
Test—free identification of sarcopenia using an artificial
intelligence approach

Liang—Yu Yin, Jing—Hong Zhao
Xingiao Hospital, Army Medical University

Background and aims: The diagnosis of sarcopenia relies extensively on human and

equipment resources, and requires individuals to personally visit medical institutions.

The objective of this study was to develop a test-free, self-assessable approach to

identify sarcopenia by utilizing artificial intelligence techniques and representative real-

world data.
Methods: This multicenter study enrolled 11661 middle—aged and older adults from a

national survey initialized in 2011. Follow—-up data from the baseline cohort collected in
2013 (n=9403) and 2015 (n=10356) were used for validation. Sarcopenia was

retrospectively diagnosed using the Asian Working Group for Sarcopenia 2019
framework. Baseline age, sex, height, weight, and 20 functional capacity (FC)-related

binary

indices (activities of daily living=6, instrumental activities of daily living=5, and other FC

indices=9) were considered as predictors. Multiple machine learning (ML)
models were trained and cross—validated using 70% of the baseline data to predict

sarcopenia. The remaining 30% of the baseline data, along with two follow-up datasets

(n=9403 and n=10356, respectively), were used to assess model performance.

Results: The study included 5634 men and 6027 women (median age=57.0 years).
Sarcopenia was identified in 1,288 (11.0%) individuals. Among the 20 FC indices, the

running/jogging 1km item showed the highest predictive value for sarcopenia (AUC
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[95%CI]=0.633 [0.620-0.647]). From the various ML models assessed, a 24-variable
gradient boosting classifier (GBC) model was selected. This GBC model demonstrated
favorable performance in predicting sarcopenia in the holdout data (AUC [95%CI]=0.831
[0.808-0.853], accuracy=0.889, recall=0.441, precision=0.475, F1 score=0.458,
Kappa=0.396 and Matthews correlation coefficient=0.396). Further model validation on

the temporal scale using two longitudinal datasets also demonstrated good

performance
(AUC [95%CI]: 0.833 [0.818-0.848] and 0.852 [0.840-0.865], respectively). The model's
built-in feature importance ranking and the SHapley Additive exPlanations method
revealed that lifting 5kg and running/jogging 1km were relatively important variables
among the 20 FC items contributing to the model's predictive capacity, respectively.
The calibration curve of the model indicated good agreement between predictions and

actual observations (Hosmer and Lemeshow P=0.501, 0.451 and 0.374 for the three

test

sets, respectively), and decision curve analysis supported its clinical usefulness. The
model was implemented as an online web application and exported as a deployable binary

file, allowing for flexible, individualized risk assessment.
Conclusions: We developed an artificial intelligence model that can assist in the

identification of sarcopenia, particularly in settings lacking the necessary resources for
a comprehensive diagnosis. These findings offer potential for improving decision— making

and facilitating the development of novel management strategies of sarcopenia (This work

was supported by the National Natural Science Foundation of China 82304131 and the
Natural Science Foundation of Chongging, China CSTB2024NSCQ-MSX1233).
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EANKETE. EFRTEREFARIZEHIERHAR

Early identification of potentially reversible cancer cachexia
using explainable machine learning driven by body weight
dynamics: a multicenter cohort study

Liang—Yu Yin
Xingiao Hospital, Army Medical University

Background and aims: Cancer cachexia is a multifactorial disorder mainly characterized
by involuntary weight loss, particularly in skeletal muscle and adipose tissue. It can occur in

different types and stages of cancer, with a prevalence ranging from 35% to

80%, and is associated with multiple adverse outcomes. An estimated 20%-30% of

cancer deaths are ascribable to cachexia. However, clinical decision—-making for oncology

patients at the cachexia stage presents significant challenges. This study aims to

develop a machine learning (ML) model to identify potentially reversible cancer
cachexia (PRCC).
Methods: This was a multicenter cohort study. Cachexia was retrospectively diagnosed
using Fearon ’ s framework. PRCC was defined as a diagnosis of cancer cachexia at
baseline that turned negative one month later. Body weight dynamics accessible upon

patient admission were screened and modeled to predict PRCC. Multiple ML models

were

trained and cross—validated using 70% of the data to predict PRCC, with the remaining
30% reserved for model evaluation. The interpretability and clinical usefulness of the

optimal model were assessed, and external validation was performed in an independent
cohort of 238 patients.

Results: The study enrolled 1983 men and 1784 women (median age=58 years). PRCC

was

16 >



CCNC Ze25

identified in 1983 patients (52.6%). Breast cancer exhibited the highest rate of PRCC
(72.1%), while cachexia associated with various gastrointestinal cancers was less

likely to be reversed. Weight change (WC) from six months ago to one month ago, WC

from one month ago to baseline (-1 to 0) and baseline body mass index were selected for

modelling. A multilayer perceptron model showed good performance to predict
PRCC in the holdout test set (AUC [95%CI] = 0.887 [0.866, 0.907], accuracy=0.836,
sensitivity=0.859, specificity=0.812) and the external validation set (AUC [95%CI] = 0.863
[0.778, 0.948]). The WC -1 to 0 showed the highest impact on model output. The model was

demonstrated to be clinically useful and statistically relevant.

Conclusions: This study developed and validated an ML model for the early identification
of PRCC based on data derived from a nationwide, multicenter cohort. The model relies on

three simple, easily accessible, weight dynamic-related

variables, which demonstrated good performance in predicting PRCC prior to treatment.

These findings may assist

clinicians and nutritionists in decision—making, helping to guide management strategies

for cancer cachexia and optimize

the use of health resources in cancer care (This work was supported by the National
Natural Science Foundation of China 82304131 and the Natural Science Foundation of
Chongging, China CSTB2024NSCQ-MSX1233) .
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Functional performance decline outperforms sarcopenia and its
components in predicting new—onset chronic kidney disease: a
nationwide multicenter study

Liang—Yu Yin
Xingiao Hospital, Army Medical University

Background and aims: Aging-related conditions, such as functional disability and
loss of muscle mass/function, on the onset of chronic kidney disease (CKD) have recently
emerged as topics of growing medical and public health concerns worldwide. Age-related
loss of skeletal muscle mass, along with loss of muscle strength and/or reduced physical

performance, collectively known as sarcopenia, is associated with an

increased likelihood of multiple adverse health outcomes. However, it remains largely
unknown whether the decline in functional performance and the loss of muscle, as

potentially modifiable factors, can

predict the future onset of CKD in middle-aged and older Chinese adults. This
study aimed to investigate the associations of functional performance, sarcopenia, and
components of sarcopenia with the onset of chronic kidney disease (CKD), while also

determining the optimal predictive factor.

Methods: This observational multicenter study included 8647 community—dwelling
adults. Sarcopenia was retrospectively defined based on the 2019 consensus update of the

Asian Working Group for Sarcopenia (AWGS) for Asians. Activities of daily living

(ADL) scale, physical performance and sarcopenia were assessed at baseline, and
participants were followed to track CKD incidents. The discriminatory performance and
cutoffs of ADL and other indices for predicting CKD onset were evaluated. Multivariable-
adjusted logistic regression models were employed to analyze the association of ADL with

CKD occurrence.
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Results: There were 4681 women and 3966 men (median age=57.0 years). Over a
seven-year follow—up, 940 CKD incidents occurred. Optimal thresholds for left handgrip

strength (HGS), right HGS, the five—time chair stand test, appendicular skeletal muscle

index and ADL to predict CKD onset were established at 35.2kg, 30.9kg, 10.4s, 7.3kg/
m2 and 1 for men, and 16. 1kg, 30.9kg, 12.8s, 6.3kg/m2 and 1 for women, respectively.
Among all factors investigated, the ADL score was optimal to predict CKD onset in both
men (AUC=0.546, 95%CI|=0.528 to 0.564) and women (AUC=0.559, 95%CI=0.538 to 0.581).
Functional performance decline (ADL score = 1) demonstrated an independent and dose-
dependent association with CKD (OR=1.841, 95%CI|=1.446 to 2.329, P trend

<0.001). The positive association between ADL-represented functional performance

decline and CKD incidents is robust in different covariate subgroups.

Conclusions: ADL, as a representation of functional performance, outperforms
sarcopenia and its components in predicting the onset of CKD among middle-—aged and

older Chinese adults living in the community. The decline in functional performance is

independently and strongly linked to an increased likelihood of developing CKD,
and the severity of functional performance decline is proportional to the CKD incidents.
These findings have implications for public health practitioners and clinicians by providing
valuable insights for decision—-making related to CKD prevention (This work was supported
by the National Natural Science Foundation of China 82304131 and the Natural Science
Foundation of Chongqing, China CSTB2024NSCQ-MSX1233).
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EANKETE. EFRTEREFARIZEHIERHAR

Deep learning model WAL—-net for early prediction of reversible
malnutrition in cancer via exploiting body weight and skeletal
muscle dynamics: a multicenter cohort study

Liang—Yu Yin

Xingiao Hospital, Army Medical University
Background and aims: Malnutrition is a major global public health problem affecting
more than one billion of the world ’ s population. It is also a highly prevalent
disorder in oncology practice with a prevalence of 21% to 72%. Active diagnosis,

surveillance and intervention of malnutrition are imperative in all cancer patients to

minimize or reverse its negative impact on patient outcomes. Therefore, an approach

that can identify patients who may benefit from multidisciplinary treatment and/or are

likely to recover from malnutrition would be valuable for making individualized

management decisions. However, few studies have used machine learning (ML) to

predict the reversibility of malnutrition in the oncology population.

Methods: In this multicenter cohort study, we trained a predictive model for reversible

malnutrition (RM) using data from a nationwide nutritional oncology database (from
December 2013 to May 2021). Time-series data on body weight and skeletal muscle

dynamics (six months before, one month before and at the time of baseline) that can be

easily accessed upon patient admission were modeled using a long short-term memory

recurrent neural network architecture to predict RM. The model was named as WAL-

net, and its performance, superiority over conventional ML algorithms, and clinical

relevance were comprehensively evaluated in a holdout set. A SHapley Additive

explanation (SHAP) method was used for model interpretation.
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Results: Of all 30766 oncology patients investigated, we finally selected 4254
malnourished patients as the study population (discovery set = 2977, test set = 1277).

There were 2783 males and 1471 females (median age=61 years). RM was identified in
754

(17.7%) patients. Prostate cancer (34.8%) and biliary tract cancer (5.3%) showed the
highest and lowest incidence of RM, respectively. RM and non—RM groups had distinct
patterns of weight and muscle dynamics, and RM was negatively associated with the
progressive stages of cancer cachexia (r = -0.340, P < 0.001). WAL-net was the state—
of-the—art model, achieving an area under the curve (AUC) of 0.924 (95%CI = 0.904 to
0.944, accuracy=0.924, Kappa=0.728, sensitivity=0.878, specificity=0.932). Baseline

appendicular skeletal muscle mass showed the highest feature importance on model
output. Model-predicted RM was associated with lower future risks of underweight,

sarcopenia,
impaired performance status and progression of malnutrition phenotypes.

Conclusions: This study presents an explainable deep learning model, the WAL-net, for

early identification of RM in

patients with cancer. WAL—-net utilizes only six easily accessible, noninvasive features

reflecting patients’ recent body

weight and skeletal muscle dynamics. The findings support our hypothesis on the

reversibility of malnutrition and also

showcase the potential of WAL-net as a valuable decision support tool in enhancing the

management of cancer—associated

malnutrition to optimize patient outcomes (This work was supported by the National
Natural Science Foundation of China 82304131 and the Natural Science Foundation of
Chongqing, China CSTB2024NSCQ-MSX1233) .
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GRS FZEM . IRREXREIEEHAR
Systemic inflammation—based refinement of triglyceride glucose
index for predicting new—onset cardiovascular disease: a
nationwide multicenter cohort study

Liang—Yu Yin
Xingiao Hospital, Army Medical University

Background and aims: Triglyceride glucose (TyG) index is a surrogate marker of insulin
resistance (IR), which has been

related to cardiovascular disease (CVD) risk. However, the predictive rationale for
incorporating triglyceride and glucose is not well established. Furthermore, whether

inflammatory information adds prognostic value to TyG remains largely

unknown. In this study, we aimed to compare the predictive value of TyG and its

components for CVD. We also aimed to

examine whether incorporating systemic inflammation information enhances the
prognostic utility of TyG. The objective of this research was to provide novel evidence for

public health and clinical professionals to optimize risk stratification

methods for CVD, thereby facilitating the development of new algorithms for preventing

and managing this deadly disease.
Methods: This cohort study involved 7456 participants without pre—existing CVD. The

primary outcome of interest was new-onset cardiovascular disease (CVD), defined as

composite outcome encompassing incidents of CHD and stroke during the three waves
of

follow—up. The predictive abilities of TyG, triglycerides, glucose, C-reactive protein
(CRP), a TyC index (triglycerides [mg/dL]+60 x CRP [mg/L]) and a TyG-C index (TyG+CRP

[mg/L]) were compared. Restricted cubic spline (RCS) analysis was used to flexibly

analyze potential nonlinear associations of continuous indices with CVD, CHD, and
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stroke. Using multivariable Cox models, hazard ratios (HR) of any and type—-specific

CVD according to TyG-C tertiles (T) were estimated.

Results: The median age of participants was 57.0 years. There were 3448 (46.2%) men
and 4008 (53.8%) women. During the follow-up of up to 6 years, 1470 CVD, 1114 CHD and
487

stroke incidents occurred. TyG showed comparable discrimination to triglycerides in
predicting new-onset CVD and CHD, and similar performance to glucose in predicting
stroke (all P>0.05). TyG-C was superior to TyG and other investigated indices for
predicting CVD (Harrell ° s C-index [95%CI]=0.557 [0.541-0.573], all P<0.05). TyG-C
tertiles were monotonically associated with CVD risk (HR [95%CI]: T2 vs T1,1.200

[1.050-1.372]; T3 vs T1, 1.282 [1.121-1.468], P trend<0.001). Similar associations were
observed for CHD (T2 vs T1: HR=1.138, 95% CI=0.978-1.325; T3 vs T1: HR=1.179, 95%

Cl=1.011-1.376) and stroke (T2 vs T1: HR=1.607, 95% CI=1.252-2.061; T3 vs T1:
HR=1.780, 95% CI1=1.389-2.280). Furthermore, trend tests indicated significant dose-

response
relationships between TyG-C tertiles and the risk of all three outcomes across both

unadjusted and adjusted models (all P < 0.05). These associations attenuated with age
(all P interaction<0.001).

Conclusions: TyG does not outperform its components in predicting CVD risk. TyG-C,

when combined with CRP,

outperforms TyG alone and could potentially serve as a better biomarker of CVD risk.

These findings may help refine

strategies for selecting appropriate risk prediction tools for the primary prevention and

management of CVD (This work was supported by the National

Natural Science Foundation of China 82304131 and the Natural Science Foundation of
Chongqing, China CSTB2024NSCQ-MSX1233) .
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Association of low physical performance with new—onset chronic
kidney disease in middle—aged and older adults: a nationwide
multicenter cohort study

Meng—Da Tang, Yu Cao, Liang—Yu Yin, Jing—Hong Zhao
Xingiao Hospital, Army Medical University (Third Military Medical University)

Low physical performance, often evaluated through functional assessments such as
the five—-time chair stand test (CST), is a key component of the diagnostic framework for
sarcopenia. This study aimed to investigate the longitudinal association of low physical
performance, as measured by the five-time chair stand test (CST, s), with new-onset

chronic kidney disease
(CKD) in middle—aged and older adults.

This observational, multicenter cohort study included 5908 community—dwelling adults
without CKD at baseline in 2011.

Baseline physical performance was measured using the CST. Participants were
followed from 2011 to 2018 via self-

reporting of medically diagnosed incident CKD. Restricted cubic spine (RCS)
analysis, Kaplan—-Meier curves and multivariable Cox-regression models were

employed to investigate the associations between CST and new-onset CKD.

There were 3449 women and 2459 men (median age=57.0 years). During the seven-
year follow-up, 612 CKD incidents occurred. Restricted cubic spine analysis showed a

linear-like association between CST and new-onset CKD in men

(P=0.018), but no statistically significant association was observed in women. The
optimal CST cutoffs for predicting CKD were 10.37s for men and 13.82s for women. Kaplan-

Meier curves demonstrated that prolonged CST times were positively
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associated with new-onset CKD in both men (P<0.001) and women (P=0.007).

Multivariable analysis further indicated that

prolonged CST times were independently associated with an increased risk of CKD
(HR=1.426, 95%CI=1.159 to 1.753). This relationship was strengthened in subjects with

lower blood urea nitrogen levels.

This study demonstrated a longitudinal association between low physical performance,

as indicated by CST, and new-onset

CKD in middle—aged and older Chinese adults. Future interventional studies need to

clarify whether early physical training plays a role in the primary prevention of CKD.
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Association between low combined handgrip strength and
chronic kidney disease in middle—aged and older US adults:

NHANES 2011-2014

Meng—Da Tang, Yu Cao, Liang—Yu Yin, Jing—Hong Zhao
Xingiao Hospital, Army Medical University (Third Military Medical University)

Handgrip strength is a well-recognized marker of muscle strength/function, and muscle
strength/physical performance serves as a key component of the diagnostic framework for

sarcopenia. However, the association between multi-site

muscle strength and chronic kidney disease(CKD) remains unclear. This cross—
sectional study explored the link between combined handgrip strength(CHS) and CKD in

community—dwelling middle—aged/older US adults.

This cross—sectional study included 5, 120 middle-aged and older adults ( = 45 years)
from the 2011-2014 National Health

and Nutrition Examination Survey (NHANES). Sex-specific thresholds for low CHS were
determined using receiver operating characteristic (ROC) curve analysis to differentiate
CKD cases. The association between CHS and CKD was assessed through multivariable

logistic regression and restricted cubic spline analyses.

Among all participants investigated (mean age 61 years, 49.1% men), 1,257 (24.6%)
were diagnosed with CKD based on laboratory measurements. Although the CHS initially
appeared to have an approximately linear association with CKD in both men (P < 0.001)
and women (P < 0.001), subsequent non-linearity tests confirmed a significant non-
linear relationship in each group (P < 0.001). After adjusting for covariates, the findings
remained robust in women (P < 0.001, P nOnlinear= 0.001), but not in men (P = 0.247,
P nOnlinear= 0.281). The optimal CHS thresholds for distinguishing between CKD and
non—-CKD were 74.20 kg for men and 51.10 kg for women. After adjusting for potential
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confounders, lower CHS was significantly associated with higher odds of having CKD in
women (OR =1.679, 95% Cl =1.297 to 2.176) but not in men.

The negative association between CHS and CKD was more pronounced among

participants aged over 60 years (OR =1.954,

95% Cl =1.545 to 2.478), those with hypertension (OR =1.746, 95% Cl =1.391 to 2.193),
and those with diabetes (OR = 2.399, 95% Cl =1.699 to 3.404).

This study reveals that lower CHS is associated with higher odds of having CKD among
middle—aged and older US dwelling in communities. Prospective studies are needed to

clarify whether there is a causal relationship.
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IBREFERER. |
REFZrmiiRS
EolafriENE I/ MEREEF RTINS/

A
m

MR MR B B AES 5 771277 i AR

XUFF
SMEMAXZE_MWEER (BFRENE-ARER)

ARAREZRNT 7RIS ENTFEENNERENEFRRMNANENNLERR, BREMETT
iE WFNEEFNMEBESHNENER, NiaREFNDENTFRSTRENZERNSEMKIE, N
ReE FNMESENEERE, ROEFNMEBERENMES IRNESHHLRE

Bk EENNEIEWHERT 2024 F 1 B -2024 F 12 BiakKkFiEZiaira 60 fIBFNEREEF
PRARMR, FEFHIERRE, 1§ 60 FIBEMNSHIERARMRE, 54HS 30§, WRABELFEMN
PEFMSEHRE & UREZFENRANEMFETRUREFRESEM L, SFiEmHiaTr, ESmialr
BEKIERESFNR LIRISHIEENRHT MECRIES , SXERAREPERENEFRR . IIBHE.
BRI DLARS BRRMEERSR .

FHGE

MERE: BFENFETMEEFRES, ERPETRESERENRENERFIE, HSBEIERIRS,
FRERMRSH, IMEMR, BEIERF, EFESKRBRERENRMFKR, HEEEITMEMRIIX
Rit &, REEESXENEENELR (1.2-1.59/kg 4E) , BKEEY, BB, HEZMT YR, L
mizEN, &, 8, 0, 2, iGRKRERY, BLERASHE, Sil, SRNEY, TR 12 &,

MRAE: ENRANEINPETRURERESEM L, BTSN, EarAERKERESEFRKR
KA

RIEhgENREITMMEMRIES, B!

(1) FbBlgs: ERMEDEEITIIG, SIBVLMABEXTHE, LUBXTINE, WIUBRXTIER, i
MERX BHREFME, B40ME 3 H, §4E12-15 X, HEBY—IX, HEKE 30-60 ¥, BELEE
EMRRERINA BRIKETERAE, RIEREENIERESBIEDEERD .

(2) A|uEsh: AP SEBHENGN, 8EiEa) 5K, 88 30-40 £, ExaEEHESERX
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DEFRRAY 60%— 70% , mADE =220- Fi¢, BEIEI#HT 5-10 HiPasASiEa), WEE. XTPENFE, &
sfEiH1T 510 SR RS, WkRiEE, PSRk,

(3) Fgnlldk: BpRubss. MBI, LAGETFMESMH 3 4, 54 10-20 &, HEKE 30 #.
EMafrE 12 @, EEMiEEFETUNEIFARRER, ZIMRBENRMN, WHXS. OfF. BiNF
A&, ZEMELE iEE), HFREVENAIMEIEE

&R EFIERRIXLLE , FHE, BEEE MNA RS, ZERERITFEX (P > 0.05) F 12 AfE,
Mk HEE MNA IESPEESTHRE, ZRERITFRENX (P<0.05); HPIHEBEXERGILE, FE,
RABERE DR, EREXRITESN (P>0.05) ; T 12 @G, MRETEEHEESTHRA, £8
BERITEEX

(P<0.05) ; BXTHAMAXLE, FME, RABREENLR, ERXHHTESEN (P>0.05) ;
Fii 12 A, MRABHEHNEESTHERE, ZREARITFEN (P<0.05) ; FABENTRREL
SEREEREER (P>0.05) .

&t IRIEAREUERE, RARSERIPESXNSEFRTHIEE, WEFENERELEENTE (8
EMRE &, BRIEMIRTFEINEREH ) , TUBEENERERKR, FNiEAEaRMAEAKTELH,
HMEEFTLHE RFONE, FAMUALUSETRIANE, EIURSEAMBXTHEND, MERE,
TEMARRMN, 1R ERRIESLEHTEERAZENMERAEFRINANEEEBEMMY, AHHR
FHREMSETH, B WEAIGR ESEETFRIERGE, ETFTPRARIRILE), REHREEEE,
MERN XS5MRHARE, TEERERINK, M, BERNERARNEEE, X, MRBRE
ABUTFEFNMEBATEFEMNF ARWHNE, NCESHESEHmREARRINMEHRETE
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BT S AR I PR AT FE R 5
S5 P I/ AR D 452 R PR B SR A S B O R A M AT B R 42 O
R

e BRI

S
EMNBARER

=]:Y

RBLEMIMRBDEEM ( SFTS) 2—HH SFTS HBESIRMNIMERRE , TEBEITERITREE
 IEEREASH. MMREL . BREERTISRENRIRENHE , BEBRBETRCESEIE 30%. EFERH
REW , SFTS BEEHM FHRENEEER , RTMEMEVITRERBRELRTREZEFA, A ,
RERRS/RTHRENERE &, REWDEEEENMAHBLNRAITE. FAREEEIREARER
HSRGPEFSE , 2EET SFTS B BEMEVABANSXEER . DREEERAENEN , HITEEK
AT SFTS HEHNEIPEIER

AFRFHMA 20 2 RT-PCR #i2H9 SFTS £EH 20 HIEERXIER , MEs5&EHRAREMTA
RER , HAREZC BEERAE , S5EZLENBERSH . REXEEXRFILZATF -80° C FF. 2
DNA /E{#H lllumina NovaSeq 6000 E&#{TEERENREF , FIONUFEX 10-12 Gb/ #X, @I
MetaPhlAn3 #7428 , HUMANN3 #1311 8% , o SHME% (2 Shannon. Chao1) A
FiFhEEES . IEERREREAZIHRA LC-MS/MS AR,

HiEE XCMS FkiE , MetaboAnalyst i#1TZRAITFIBE S . HBZEREKE Wilcoxon 1858 ,
p< 0.05 HEE.

ARRBIEZERANFHLIRSSEELHIE 10.59-12.47 Gb/ #4 , HFRELMRIF (N50: 2,761-
23,505 bp) . EESEMEELFE 2,041,625 MEURBEEE , FIKE 854 bp , H 97.38% #IE
ERiEREZE NCBI NR 84EFE , 47.7%. 34.27% %1 16.22% 535iFEZE KEGG. GO #1 VFDB #i&
B SfEERYIERAHELL , SFTS BREBEMENE RASKEEERL (p <0.05) , MIFEELLHIFS (
SFTS 458 18.5% , RFR1FE 14.4%) , HBERANE 67.2% , 1#F SFTS BASHMEVERSHF
HTERNMAEISEMEEN. ERSOTERRREFEARRERS , M SFTS # Fo8 , E—FSXRBEET
BERERENRE,
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Alpha SS9 RE , SFTS 4% Chaol. ACE & Observed OTUs S EEEHE THKREE
, Shannon 1

Simpson BHEEE , Good’ s coverage EEFE (p <0.01) , B8 SFTS BEHMEMESE
ML , Bi9S ETRE , BHEEmETEw. 9RFERED. N, B, B B. MKEHENE
ETMk. SFTS AIFEIIE FREL , MEEE]. FHEIREEFEIIEM; FEstisihiaEEE
EIMEXEEHIEEE .. B2EH. B BERENERY , MREEER. #HETER. MRESERSEEE.
BKEL , BRRERE. BFE. WREE. REFEFNRFFEIRERXEEEIEE , METEH. P
K&E. EiEE. AFESEHERL . MukEL,

RNBRBRE. XREARE. KFTEFETE SFTS #AXMEE , MEBAKRE. NRRliRNESIT
fRERMER, RALKBMRARESITET , SFTS APHAE. HEREEFEHREESH , IRRETEIES
, MBEESE , # —TRMFBEMESKRENZIEMSRMT,

NEESITER , BEMBEAPMEYIIREFTRER. ZHER. KEEEMSH. REFER. &
Bt —tRNA £4 S5 DNA (EEFEMAEMISSERNRE; M SFTS ANEEESE TCA B . Hiaik
PEfE. B - AEEAE. B BRAHRARREFMENRHSFSBUHIINENERE . SHEFERLI
,» SFTS ArhSEYIERZEE (0 SEERESRERE VFC0271) « BNFMERS (VFC0086 ) | #hbRin
ERFEXNERFELH , MERASIL JFSHREMINEMMMRIEEXEEDE.

RMEZNEEPLEEHEFERRITEN ( 32.02%) . RERITEY ( 18.79%) . IEIHEHE (
13.94%) BN EUEW ( 6.9% ) FEERGMEG, SLERITETR SFTS S{ERMIRARRES
BAE5E ( PCAFIPLS-DA #&ER*=0.844, Q*=-0.277) . ZRHKRH SFTS £ 630 #
R TRE. 221 #EiF. Heh , SHER. Hill  BiE. 5- WIPERE. RBRE=EXFEENXNERE
RIFFERRIREMDRL , T B - BREZ. 6- SEERERCTHEI. CXCRS3 &Rl C6 FEXMBEAT
BXCEIEIN. BREESITERIT , SFTS HARIMHMUE . #43% B6 s, o - WHERLE . FREE
REFEIAE , MEEEERAE . EHREMSHE. HinBiENE. emRRE

BIEZEH

BESHEFESXEEN , MEVEEREMSAGRERENEX ¢ SCFA £FERIRSSETER . Hil
BEIEFR

R TRE—2; BTEREENTIES p - BEE. INHMXUSYRREX;, NRESEFHEAREE
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HNESHE HEOTERBMRY, SHEFRXLASFAIBRAGPE-YEINEX; TCA K. p-
RAERABEFNE VRHEEREESHERFHENTESE . XEERIZR SFTS HHERMEY
REMRELERZID 7 EHNA B8 , ARESEmEEIMEIRE TFERFRAARS.

FARGEEREZERAZNMAAZESE , RRF/TT SFTS BEMEMEMRIENMAN .. IN8E
AN WA ENSEXRE. SFTS BSEASHEETREHELLER (MHETE. PHEE. EBEF)
Y, e HE (NREREE. MRSE. BITES ) B8 , REVHRENERIIEY S IS HSE
ESREAE . N ENSHRE , NEHESMARMBERD . (ERMBUREBXU SV RIRAMFIE. X
MUMESKEATREL RAZEREZEME. HISSRRATINE. MRESRERNFLSHNESS SFTS A9
FRERHEE o

AHAFERN “CEYE - RiEH) - 2K HNAERRERE SFTS PEEMESHZRMRE , TR
T HRSRE BE - MEMEFENSBIRER , thh SFTS NIGKIZEHRM T BERNMEMMREEMIT
S, EETAFRHMMN ESFETRTIRE (NBEE. 47T, MRS ) BETEZMEICEM,
RRAAFAE—TRES EERSEIIDEEIRIERNEIRER , BN AAFINRNTE
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MRS FEXIIBAT T ERES . BENZN
mAREFR2E App NAEE DT

Hfth 5l
CEIRE MeETS

il 2 KRR 1 FNE2
1. EMAFEHHEKEER
2. EMKZF

EFE App FREFRTRRIIKIR, BEITFRERREBERAEL . DBREFE App £ ‘BRI &.
BERITHE. BRIES ™ FEENREPEFERNRAN . BREMEM, AR ‘ETRE ” ME B,

ZEIEKUEFTIRANCIFER G, BIRXFREHEFIRARE App PRINAEL, SiF:
‘EILE " IMRYESE. @FE. MFEEEFEENENSHRE; ‘BRES " B IRUE~. 8
MEREHBERTRRRTH;, “‘ERES " USRERSZEHSISRIRESE, & REFRKARARNER, TRK
‘EIRE " MERENERD, NI “‘E” AEAL, LEFEWIAHD 2 App RitFHE, IUEF
3 App FIEFERRE

Nutritional apps, as an emerging tool for nutritional interventions, can help

implement health promotion policies. In order to solve the technical and scientific

problems of nutrition apps in the important functions of dietary survey, dietary

assessment and dietary guidance, this paper puts forward the concept of "Medical-

Industrial-Agricultural-Business" integration.

This concept advocates that the innovative development of nutritional intervention

technology should be the core,

and the application and transformation of nutritional technology in apps should be

promoted through cross—disciplines,

including: "Medical-Industrial Integration" to achieve objective and efficient collection
of information such as food weights, facial features, and human body contours; "Medical-
Agricultural Integration” intervenes in dietary behaviours through new contexts such as
agricultural production and cooking; "Medical-Business Integration" promotes the guidance

of positive

33 >»



CCNC Ze25

emotions through high—quality services and extends the connotation of nutritional
technology. In the trend of deepening the integration and development of "Medicine-
Industry—Agriculture —Business", "Medicine" should be the first priority, so that the nutrition
professional and technical force can dominate the design and development of apps, and

realise the

sustainable development of nutrition apps.
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IRREFZEM. [mARSKEREFHAR
EIEEREBE MKREFESHEB/NKEBI RIS IS F IR

D 1 X1 EER2 KEX 3
1. FEARBRERERF—EFPLD
2. MM ARER

3. TEARBERESN_MNER:

BRtRIE MBI (chronic kidney disease, CKD ) B&MiEH 14 MERE [9 MEER: H4E
E A(VA) . #%EE5B: (VB ). #%E&B2(VB2) . #&ExB: (VB ), HE(VB, ).
#eEZB: 2 (VB: 2) #HERC(VC) . #EKXD (VD) #EKE (VE) ; 5 MEBERK: #
(K).$5(Ca). #(Na) . # (Mg) . 8 (P) ] SEHERIS/NEKIEZE (estimated glomerular
filtration rate, eGFR ) BYXEXFIE, ZIFE CKD DEIFHEMRS VD HEBXSIERISE, 3 CKD BER
BEEFTIUR HERKE,

ARRTZEB/ANSHRMTE, REMAN 2351 | CKD EF&E, Hh CKD 1-2 #§ 1353 . CKD 3-5
23 (3EET )

998 ffl. RAZTEMOARESTREMERREE ., REEFRFREREPEFRES eGFR HIXEK, &
FFR. H3. MEEER. RE. IE. RERFHEE; RINESHARMHEZIREIIEE (Bayesian

kernel machine regression,

BKMR ) RREFEMHKSVNIEA. HE - RNXEF;, EF CKD sHARSES . EEHIHE
IREEKRGE KEPERE (B) « fEKEERE (B). BEEMWKE (p B) REREE#= (posterior
inclusion probability, PIP) .

OZTEMERASHFER, ERMERZEEH, VB (VB VB . VC.VD K5 eGFR
ERFEEXE (p <

0.01) , Hh VD WIXEGEERS (P =0.123) ; 5. . 5 eGFR EEERMEXE (p<0.01),
FEMREXEKE ERm (B =-0.104) . EREEFFERP, VB VD . B ( EMXEK ) R, . #E (R
EXEX ) EEXEKN REFE, BiNS eGFR WRBXBIFEM (p=0.029) . @ BKMR #3178,
VB (InVB ). B (InP) . # (InK) . # (InMg) . VD (InVD) A5 eGFR XERZULNER
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= (PIP > 0.75) ; BBoEFR (W8 ) X eGFR B ERE SUBNASEMHENDEGZRNEE,
il VD . VB» ERERBESUH TRERFERXE, FESRESUHE REAXKE—SIZE, ODES
2R, CKD 1-2 HIBELIEMERS eGFR KIXEAE: 5 eGFR 2EMEEX B (B = 0.076), 5.
5 eGFR =Zfi@EEXE (B 1979 - 0.052) , #H4EREES eGFR BTEEXEL; CKD 3-5 HiE &HLA
#HEES eGFR RIXEXAE: VB2 | VBs ( VBy | VD 5eGFR ZIEAEEXE, &5 eGFR £
AmRE X

(B =-0.039) , #5 eGFR¥EARAEAXEL (p=0.027) ; B, 55 eGFR MIXEKESDHIIEFE,
{Bf##5 eGFR RIXEX HEkE CKD Sl RAIEREARE

CKD BZEMBEEFES eGFR HXEFEEERN CKD SHERM . BF5AHE CKD SHIRIZOX
KE#RX, (BH

{EREERmHRAR LN, HEFRES eGFR RIXEXE CKD FIEHINE, BH#ERS eGFR RIX
IXETMERIER 1. IRRERPFEEIUIEETRRERN: CKD 248 (1-2 H) DASSFRERTE (2
FIHIBA « TSRS )

J9%%ty, CKD HB4HA (3-5 H3) H/i3&ML VB2 | VBs [ VBs | VD BIHFE, FHEHIMEEHIBETNEIKTE,
PRERBINEET BE; 3 CKD BEFREFRZVKFENS SN, ¥ CKD £EEEAFEEE N,
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The Delaying Effect of Yanshen Capsules on Appendicular
Skeletal Muscle Mass Decline in Patients with Chronic Kidney
Disease: Implications for Treatment Selection

yu cao, Meng—Da Tang, =7 # , Liang—Yu Yin Army Medical University Xingiao Hospital

Protein—energy wasting (PEW) and sarcopenia are common yet easily overlooked
complications in patients with chronic kidney disease (CKD) . Currently, the compliance

with intervention strategies mainly based on nutritional support and

exercise intervention is relatively poor . Although Yanshen Capsule has been proven
to improve renal function in CKD patients, no studies have explored its effect on delaying

muscle mass loss .

This study enrolled patients with CKD who received regular follow—-up at our hospital
from January 2016 to May 2025.

Based on the predefined inclusion and exclusion criteria, a total of 68 patients treated
with Yanshen Capsules and 76 patients treated with other conventional kidney—-protective

and toxin—-removing drugs were finally included, and the

patients were divided into two groups according to the treatment regimen. A multi-

model linear regression analysis was

used to compare the changes in appendicular skeletal muscle mass (ASM) between
the two groups, and to explore whether different treatment methods have a delaying effect

on the decline in muscle mass.

A total of 144 patients were included in this study, with a median age of 49.50 (40.00,
58.00) years. After a period of

regular treatment, there was no significant difference in estimated glomerular filtration

rate (eGFR) levels between
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patients treated with Yanshen Capsules and those treated with other kidney-protective

and toxin—-removing drugs.

However, the change rate of appendicular skeletal muscle mass in patients treated with
Yanshen Capsules was significantly lower than that in patients treated with other kidney-

protective and toxin—-removing drugs (p=0.017). Multiple linear

regression analysis showed that treatment with Yanshen Capsules was an independent
protective factor for delaying muscle mass decline in patients with CKD (B = -0.017, 95%
Cl: —0.033 to —0.001, p = 0.038). This negative association

remained significant after stepwise adjustment for demographic characteristics, clinical

complications, and medication use, indicating the robustness of the association.

Compared with patients treated with other kidney—protective and toxin—-removing

drugs, those treated with Yanshen

Capsules had a smaller change rate of ASM. These findings are of great significance,
as they provide valuable references for clinicians and patients with CKD to select treatment

regimens.
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Association of combined left and right handgrip strength with
new—onset chronic kidney disease in middle—aged and older
adults: a nationwide multicenter cohort study

yu cao, Meng—Da Tang, Jing—Hong Zhao, Liang—Yu Yin Army Medical University Xingiao
Hospital

Low muscle strength is a key component of the diagnostic framework for sarcopenia,
yet the role of multi-site muscle strength in the incidence of chronic kidney disease (CKD)
remains largely unknown. This study aims to investigate the association of combined left

and right handgrip strength (CHS) with new-onset CKD in middle—aged and older adults.

This observational multicenter study included 4618 community—dwelling adults without
CKD at baseline in 2011. CHS (kg)

was assessed at baseline and participants were followed in 2013, 2015, and 2018

to track CKD incidents. Sex—specific

thresholds for low CHS were determined using receiver operating characteristic
(ROC) analysis. Restricted cubic spline analysis, survival analysis and multivariable-

adjusted Cox regression models were used to analyze the association between
CHS and new-onset CKD.

The study included 2526 women and 2092 men (median age=58.87 years). During the
seven-year follow-up, 503 (10.89%)

new CKD cases occurred. CHS was associated with new-onset CKD in both men
(P=0.021) and women (P=0.009) in a linear- like manner (both P nonlinearity > 0.05). The
optimal thresholds for CHS to predict CKD incidents were 96.15 kg for men

and 57.90 kg for women. Kaplan—Meier curves demonstrated that prolonged CHS

were positively associated with new-
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onset CKD in both men (P<0.001) and women (P=0.001). Low CHS, defined
using the optimal thresholds, was independently associated with an increased risk of
CKD (HR = 1.824, 95% CI = 1.379 to 2.413). This relationship was

strengthened in participants with a BMI classification of normal (HR=2.878,
95%CI=1.732 to 4.782, P interaction = 0.032) at baseline, as well as those without diabetes
(HR=2.048, 95%CI=1.514 to 2.771, P interaction = 0.019).

This study demonstrated a longitudinal association between CHS and new-onset CKD

in middle—aged and older Chinese

adults. These findings highlight the potential of early-life multi-site muscle strength

interventions for the prevention of CKD.
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EANKEHE. SFTERSFARIZETHIEXHAR
Predictive Value of the Prognostic Nutritional Index for Six—
Month Readmission in Elderly Hospitalized Heart Failure Patient

Huan Liu, Xiao—Fan Jing

Department of Clinical Nutrition, West China Hospital, Sichuan University

Purpose:
The objective of this study was to employ the Prognostic Nutritional Index (PNI) to

assess nutritional status and explore its predictive value for six—-month readmission in

elderly hospitalized heart failure patients, a population with a high incidence of
nutritional risk.
Patients and methods:

We recruited 328 elderly heart failure patients from the Department of Cardiology from

January to August 2024. We prospectively collected data on age, sex, clinical
characteristics, smoking history, comorbidities, and laboratory findings. The

Prognostic Nutritional Index (PNI) was used to evaluate nutritional status. Factors
associated with six-month readmission were identified through multivariate logistic

regression analysis.
Results:

According to PNI assessment, 199 subjects (60.67%) were identified as malnourished

(PNI < 40). Univariate logistic regression analysis revealed that low PNI, body mass index

(BMI), length of hospital stay, self-care ability, albumin level, smoking status, and NYHA

class were significantly associated with six—-month readmission (p < 0.05).

Multivariate analysis further identified the following independent risk factors for
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readmission: low PNI (OR = 2.319), current smoking (OR = 8.308), NYHA Il (OR = 3.267),
NYHA Il (OR =4.911), and NYHA IV (OR =16.364).

Conclusion:

Malnutrition is highly prevalent among elderly patients with heart failure, and a low
Prognostic Nutritional Index (PNI < 40) is an independent risk factor for readmission within

six months.
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RS ERIER. IR RA T B EE SRR T AR
REFL I RBIRES

1 PIEsEH=ERIEESMERIRRBENEAEFG

HEE KB 8L i MK RERFEEZHO

SHERRERK (SAP) RlaAERIGEHRRAE, URREEHE . RAHEHERDBEXKE., KT X
SIS, EFER, SEMECBEERAA AP HNEZXRE, EXERASHM=EMIEN SR
* (HTG-AP) . i5fi#EE HTG-AP BENERIFHIZBEBAER, &3 EN iZHE,

NN EEIEINETS o

AXBET—B HTG-AP £&, (FRBEEFHEANEF ST HIGHET Y. BEF AR 1 XIH
EFERLM EIEEER, S, BERE, #ESHMMEE, %0, Rit, OF. HiTER &, Rt
MHERSY, TRILMHEERSTY. BE, TRE. B0, TEK. SASEFRE, BE BRXEN : s
259 U/L, BERAES 4901U/L, MEMR : B4R 19.7x109/L, P MBEE S 84.6%, ik MIELEIHE
16.66 x109/L, £I4Ak8 5.89x1012/L, MLIEH 181g/L, IMEEEFR 51.1%;C- R =R ( EE )264.57
mg/L; ¥ELIMTER 10.6%: &4 : BREE 647 umol/L, $8 135.3 mmol/L, S AEEEE

10.17 mmol/L, Hil=k§ 19.59mmol/L, SZEEEREEEE 0.75 mmol/L; BifEi5=NE ( E

£)0.93ng/ml; Nizfa, iBCRIEFIDER . IDHIRERS Db RRBRESIEIE . MK, BEEFET . NIRER &
IEER CT ENERIREAEZL, SUEMIRKIZHRIRTE, BISAP #4515, FHERK. BESE,

BHERE. NEERINEMMAENARL, REMRTRE 1+, S5 PHEES, FLUER + RS X
pEHEiaTT . BERIISERIMERRESHBBINERRS , S FERETBTHS.

2025 £ 4 B 15 HERERZETEER TS - SHEREEAK . MMM RBBEAERSHEEFRE 212,
ZKEFITHIEBEIFEEEETE 1800-2100kcal, EREE 1.0-1.2g/kg.d, BIHARATEBRE 7, EEHIR
EEEBFIKEBREMTEELEOHRA . 4.15 BRIIEREEN, 250ml LA 25mi/h #YiE E18iH, TERYF,
Z2 iR, FEENIE. BRR. HaiSEEREREME, 55 XAET

1250ml, #E 1518kcal, FERHEIMENMEOHE, HRAZFERIITFITE, THHFE, BES T
HAEEaAEETFR, RERGMIFE, MREERLRR 48.59/L, Hil=FERFE
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4.36mmol/L, MEEERBRARRIBRENE, BEaTrao

ZEMMEEFETT, BESTHEERMIETER, SUREHEFE, MRAEEKFIERE, B#E
RIES, MIERERBARRBBENE, BIFaTER.

“IREERZIE 7 MBEREBRLT “BERE”
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2023 FFHE 156 R=_KLAFEFHE
SR EZERESER (FSMP) &

?EE 1’ Iﬁif% 1! %H%IEEE ’ E‘Kmﬁ 1, E_]E"’)J;IX_'] 1 :.Flﬁlﬂ 17 |j E 1*
1. REHREER / Kt IEE+ O

e

BiY: MAERE_RUELETIESHREZHERESEm (FSMP) HEEE. IGRMNEINAR
IR OPEES, JHIEH RIS RIS RMSTIEMIE. 5% T 2023 FRBEMERES X, BEHE
ZAEWEE 156 R_ERULEFIEHTES., IEATEEEERR. XWBEIR. BRAER. K
MARWESZGFHE, ER: HEOWBRIDE 156 5. ERFRSHE, X 39.1% NERIRZT FSMP &
BERSR; 51.92% NEHEREET TS EREX . RMSERSE, FSMP RWRERSRIISE, 1B
5 (19.23% ) « &R (17.95% ) . B5B# (17.31% ) BE; 68.59% HWERER FSMP, (BfERS
RANmELNZ “‘BUMREEHEIR (44.23%) . ERASWESE, X 51.92% HWERSEM T FSMP &
BHARERE; 41.03% HERREES FSMP B HIS RRULE; SiX 91.03% HEHFRIE FSMP BAER
IGPRSEEE TS TH , EFNPETEERRE( 89.1% ), BIERERBFRMAZ 33.97% FFRR SN 66.03% )
HAERE, Fie: KEESHAE FSMP NASREEERE, @i “SEARRMN. BIrRBANE. E
FRZ(FRE . ERCEIRFE. ‘BRI BARKKE" AXZOHkE. BXMIRER—BIRRWRE. #
HMEREN . BiRERNTFERECIGRNASESHEASEHR FSMP RFLEHEHE

Xigin: SHREFHRELREm; EFNERE,; ERMER; ERie
1.5185

HIHREZRERESRMm (FSMP) (FABREERAXISNEETH, HBHEERIGREF ST BRI
KEERE (1], BRESE S STGEMRELUENTIR R (2, 3], AT, FSMP WEMEEIGREIRR ‘&
E—rB” MEFEESER. REEEHRESEPTIRRNARSENER [4, 5], MRERIEENH .
RWHE . OLTAFRALRBAIZRETRN . PEERBISE FSMP EEREiSEFRBERES,
AR T 2023 FXHEE 156 RRALETHHARENAT, SENSHEIIRIVX, HKE FSMP Ia
PRI A IR R AR R ERSTS FIBER B %

2. WREHE

2.1 FEXR
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D2EIRBEFI "R R EETFHWIERREYR.
2.2 AEGE

ZBEARENERR/NMNEHEEFANMEHERAERNE, STHHEFZHRESRm (FSMP) IfREEE
ZHR (202147 ) AR, AREGIEREFRREEH P ONTCHEE THET (XTFEFIWIRKEZR
BEARmERRRNRHTE) , MELRENKN, BEXELIERERREZHFOITES, M2ES
M BEETHETIMEH#HTEE, HSREFRASARTESHRER. @EREEE8E: (1) FSMP
ERAASKRKE; (2) FSMP XWiEtrSH#HNENX; (3) FSMP EEASKREERE; (4) FSMP
IERNASEERE; (5) FANERIRSERER,

2.3 FitES

KRS, EEBIEGIEER Excel #ITHIERMAMELEITE, TEERISRE (n) FME6
Et (%) &=

3. &%

2023 £ 7 RRE9 B, HEWEE 157 15, IfE 1 BRTF=EBERFIETRTE 156 5. HP=
RER148 R (94.87%) , —RER 8 XK (5.12%) -

3.1 FSMP EERA}RSERNIE EEARER: N 39.1% (61156) MERIRIZT FSMP BEEBZER
SNEIEEALR ., BERIR: BE—*m8H (51.92%, 81156 ) ERHIEEET FSMP ithsirk. EH
HEEEER . 1X 27.56% (431156 ) MIERSSTAEHIRXNHRIEIE. ERMEHIE: X LRIEH
&fn, 138 46.15% (72/156) HIERBITHIE T AR FSMP IGREREESIE.

3.2 FSMP R@iEtrSmEER RWHR: RWHXSHESH. RERNE “EFRFHESER, ERA
tRRE” (35.26%, 55/156) , MH “FSMP ERZRZXNTICRE" BILLBHIRIE (5.77%, 9/156) -
RWERI]): ARRWAERIZT, TEGIEBIFD (19.23%, 30/156) . &Rl (17.95%, 28/156) #0
258 (17.31%, 27156) , HEFHEERMAINNG 15.38% (24/156) . ~mmESER: 68.59%
(107156 ) RIERETEER FSMP . AT, i@RERAERANMER, “BIRRXEETIR” SHES(44.23%,
69/156) , &F “Gm” (26.92%, 42/156) #1 “FSMP” (25.64%, 40/156) .

3.3 FSMP ERAZIREWEEFRIK EEHEE: (REBEFXE (51.92%, 81156) NEREILT
FSMP EEHWEERSE, LRLH. ER. WE. CHEENEREAREER., ERFESIKE: 52.56%
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(821156 ) MERAEEERAER LEZEFE FSMP, WEARLL “UAER HIS R4” HE (41.03%,
64/156) , {Bi1%F 22.44% (351156 ) BIEFRRRERFIEFERRZWE . ERZT: FSMP HER
itk ARE, &iX 91.03% (142/156) HEHBREGHMANEFRKWERD, XZRWATHIANNRREF
fERAYERRE (86.54%, 135/156)

3.4 FSMP Itk S REGE EFFESICR: EASHER (89.1%, 139/156) EEMA FSMP
B BEHITERRIERFE, 73.08% (114/156) HIERMERBEREEFXH (HKEHBF ) iR, FR
R 66.03%(103/156 ) RIERRHER FSMP FRARREE TSR, (BiENREREIERT R —,
RBAR: AERARUERRIED (89.1%, 139/156) #MIGKESL (66.67%, 104/156) HE. {EizUL
#HiBE (X33.97%( 53156 ) MERSEREEERI FSMP ZRMANERZERBFR, SHWERETE,

3.5 HIEMEETE FERT, FSMP EEHIGSERE, ZEFLAIHEFRNUMXA: ERRIEIE
#(86.54% ). EMIEITE( 84.62% ) [ERHERITE( 69.87% ) MBI A EEMBIAH( 59.62% ).

4.i%ie

FARGERELE T —RRHFBENESR: —5E, FSMP ZItRNNARRKEXBAZER; 5—FHH,
NEERINANERFHFEEENIEISR, FEHYTHERBTNMENRE.

4.1 ERARFRGRHSRERERNL FSMP EEEREMRIRUE (39.1% ) RIBASHERRZSEN]
RIEENE . XERSHRMWRRNSBERTD . MERSFEWSER], MEREREMFIIEFRIEEN
#55 (X 15.38% HiEXRMW ) . XMRUSERANSBER, RESBRWRRSIGAZFHERRET, B
FHERENFERIRNGRITRA T HEZI] [6]. FEED “BARE" RAERERARENRSR, T8
Rfii&. Fid. BIFNSFSHEREER,

4.2 ERZTREASKWEILSHT EREERIBREITEFRFIFIRIRA (91.03% KA ) 2 FSMP i
IO . CEERSHERIERE, #MEETESERIRRIE . REITEFMHFITEIRIE, &
1S FSMP BERTEMAERETITHANZARERR, HESEFRENNETTHREEENELES,
RBIENEERIRBESREE

4.3 [ERIWWKEFREHLORBHAECERE BFHERFIMEENINRERE, SERELEY FSMP pI45 &
BiE, FEERiE. SEERARRHTERERIRE. X5 (FSMP IfREEERTLIR ) [7] WERBEER,
XM FSMP B2t BEUERERRARER

4.4 \eRN AR BIERATE ERERHEERRS, BFRREEN (66.03% ) FERERFERMAA
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% (33.97%) MERXREATE, RRBIGHRNBARTSHREERBRANE.

5. XWEREEIY BAR: BRHERZRLERIRYZ FSMP EBZR%, HESHIIESL, E7. IGK.
#BE. RWFSEI25, R—EITEERE. PER: SENIREIE FSMP IaRNBIGEHEFER,
BEER “EAIRE” FEFSMP FREIRREFRSTPREEERARERGZE. 2F6: #ENERS FSMP £
MIEEIERIRRA HIS REE, LMY, Bl EiX. WEITHFHNMPIEINEE, mEE: ENE
FrHME FSMP ROBIRRE . IRRERMRETANEERE, BRESMTRNATEEAR,

RRFERWET T EREETHS FSMP SUEFER “EERM. RWKE. IES. EE8MBH~
maLR” FERFMEE. FSMP RIFLEHNALIER—RTAEH, ME—RFEERFEE . EREES.
IERERIF-WREEEHNEFIE, FRNRETHENEBFMOERFR . BUATESEBPRIRWIRE.
RERED—FES, HERITEIRRERTIHFIETA, REBRENEFTHERIVAR, ESHER,
HREEIELL FSMP BIRZENMEE R KEE

Flanpse: X
253

1] PEAREMEEREEMITESERS . GB 29922-2013 EmZ2EXITE ISHEF AR
HRmEN [S]. 1= : PERELMRE , 2013,

2] EXEmAmEESERER . BHREZRERE S BmiIMEREDE [Z]. 2016.
[3] BB T . EREFiHEI (2017-2030 £ ) [Z]. 2017.

[4] =Zt8, EH3%E, BRkE, . 2020 ££E 592 RETHIWRHEZAERLSRRVBEERARE
EBIUK [J]. PLEIGREFRE , 2021, 29(3):142-147.

[5] BZk , 58 , &8, F . BE 300 R-RULEFHIMIEHEFZREELRM (FSMP ) EER
IEFRRIFBEMAEE [J]. PFEIRRIBESRTE , 2023, 35(3):422-428.

[6] K&, K&, KixdF, F. REBKEZAERLSRRPVER J]. eERARSH%, 2018,
39(21):221-224.

[7] Bt , =BT, WWOE , F . FAEFZMREARMm (FSMP ) IGREEEREIRA (202148) [J]. &
EETEERE , 2021, 11(4):91-96.
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EHEZARE S BRIGRNASHE. ETEeTHhEE
2023 FFE 156 RZE U LFEFHNUEREZRERRE A E M (
FSMP) SBIVRSIGKRNBEE

ZH I SERIR SKRUT DE9E TRW AR REHREER

BiY: EMAERE_RUELETIESHREZHERESEMm (FSMP) RHEEE. IGRMNEIAR
HIEAI% O &S, PEIESXIMERIROHRER IR SRR

Bix: F 2023 FXRAEMEEAERSZE, BEAEZTENEE 156 R_HRRIALETFIWEHITES. @
ERNRRE BERR. REBIR. BRMER. IRKRNANKESTEFER.

FR: HOWBERITE 156 5. BEIRFRESE, X 39.1% NERIRIZT FSMP E2EZR%; 51.92%
AIBIREREIE Eait SRS . RUSERSE, FSMP RWREBIISHE, Birh (19.23%) .
WERL (17.95%) « B5ER (17.31%) RE; 68.59% HERER FSMP , (BffHERXAIMELNZ “E
RRRIBIEIR” (44.23%) - EEASK

ZEHH, X 51.92% NERSEIM T FSMP ERWCHAREE; 41.03% REREES FSMP A HIS &
SHWE; =ik 91.03% HIBEHERE FSMP MANER. IGKREEKSHE, EXRERERRS (89.1%) , B
HIRZERABRMAE (33.97% ) FIFRRMENZE (66.03% ) BFEE,

Fie: BEETYME FSMP NASEEEERL, it “SBARKRM. BIERWAWE. EFRSZTIHR
k. ERM BigimRa. ‘BEUARED AN RXZOHE . ZIXMIBER—BITREIRE . HEREN.
BiRIERMHWTFE NRENInRNAKESHERGAEE FSMP RFLBLEHE

Xigia: SHEFRRRARm; ETIWEEE; EEHEIR; BiFike
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IBREFFRIZIRAE

MEERER “ AN=" KRBT “—whlEFSTER" FERY
AFEES N

= = KIZE
REMIEER (REERAFEERR)

Bi9: THMERTEAEIGNEEAHPEERZ—, Y98 40%-80% THMESEFEERIR, H
i 20% BEEFETERFR. HixB 2022 Fig, CIFitthRRHALE TETFT “AN= 7 REgwE “—ihzl
EFISITEN 7 NEER, BENEREFHNNERERREHFTNERSFE, NiE—SREABENE
FSITRERIE

Bk BRERA ‘A= REE: 1. “BYH®E 7 ERSTES5 ‘B-W-i12-6-KR7, &R
EEAEEFSITARTAR. “B 7 BEEBAIRRIESRIAN, Mk, “W 7 BELIAR FEF
W& 927 TiRERIZE, ‘a7 SEHMEETERE; ‘R 7 RUEFAXBREHASERESE. AR
ERERISITH#ES. 2. “OMIR " : EFESHTES “ 112 -AE-FR-BxR" , Il REFETRS
ERAIAREIFKBERBENEEEFSITER. MERER, RiRSARAEFSTANETERFR, 7
RIGFRMEEZNBEEFRIZT . 2024 FRUERDRZEREERAS FRREETBHRRIENE, #iZ
THEEFSITHRRXIRERFIE. 3. “E46E " : EFISTRE ‘B - BN -Al 7 . EHAIEHE
R, BMNPRBETRERSETTER. BERMEARUR ATE®EE, TE— 1SR, B HENE
FOITHES. BEF ‘AN= 7 REHRMERET “—uhizlEFIZITENR 7 &, ZEABSSHIIRR,
NTEFSITRSVEENE . HBEETE MiZHE, BSI2ITRE. 1. RS—iA: KiRLUSEERRE
RAMF, WEESRA - kP - RENEAMEFRSITES, BE=AEEFAKD, BREENEIZE
BRUEEZER RS

HIFSER 27T, @REREF 7 NEFRSBin. (1) BERMER (2022 F/5/H) @ R
PRE, ILEEEFHFEIARE=FAERTIIES . IHEESI2. GEMY, FHERES, i RETHR,
AMEEERHEREEFISTT. (2) BEIRRESR (2024 F7E ) : EF HIS RRREFE, 18
BIUAEREREFNILRT. EFSICHE. SEUAR. FRUSHME. AERSERFKEY, BFE
ERSEMER. (3) ERZEE (2024 FHE) : HEFNSERPORSITEERAXRUINEE: EF
#{EER. ERRAERIC. AlFREEE. EFNMEME. FER SEE. BIBNRIRRIRE TSRS,
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B=RERTIVENERELEGEHEE, 2. Hit—ifx: KRIEEERSITEREEMRSEER,

EIEEEANFERESERRBE. T, 2. ATFARRS . BEERERRLU=TUZ LRSS EFEX
SRIRHEE; REAEHSNER, EREFETIGEIE, ZRXARIRERH=EZ, 18 “EFSTEMN
87 RSUR, EREEE 2RI TRERIZSITERE. BERSTRE, MHBEMERFT. 3.
BE—h: PRERRRIENIET, RREEHLRET —RIREMHIE, KITERNTEESIRSEH
B BR—IAESERRIHE (1 )EERWEIRSII T L TiESati INEEEE: 2023 FHirFRAHA(X
ETMEBEEREFREIE) , RABHERRELFERES; 2024 FHRMMA (Kt MEERER
BEEFNRHEHE ) EXIERERAAEERNEER; 2025 FHEAH (RETMEEREAEFRISITR
SERERERINE) , RANEEFSTINVECNBRR, SITRETMNE HRA. NFIE. RE. S&=
HEETIEREFETRENSGE. (2) ERAERIRINTSHIREMEEQLE . EFSTRIZHER
BEEEEEEN, ESL. PIEEE. E57FE. EBL.

BERE. EFFREDAZERGFBFUEEFSTRERREHTEARENEE.

FER: ZEALEE, BREET—ERM. 1. ERER: ZEXLEERRETIETRIEK, 2022
FHREAXA 118471, 2024 Fi8KH 161140 AR, RIFRIEFREEZNEFANEER

BIAmEIE, 2022 FHRRESZMHRFAREE) 22307 A, 2024 FIEKE 26285 A, HPKRFFEH
ERRB4EEE 4.63 KXo EFRAEEIFENL, BRETRESESERENRANRELREERS. 2.

BRZEEE: (1) EFRR2TREVER: EFNMEFERRLRHA, B 2022 F89 78.5%, &FH A
2024 19 93.6% . EFNTIHEERLSIEM, B 2022 F/9 1700 MRIBINE 2024 F49 6270 AR

R | BSVEFIAITERSIEN, EFRSFTEERSREA. (2) #iiFd: REXBARZESS
FIBE 1IN, XEERAZEECFHNE 110; Xi2hPERRERA 11N; XiEhvEERRR

ZFRA 5 I, ARELREIRANE S M . EFRIASE—FERERR. TEX 10 £F. 2023 FFAH
S58u5RMT “IBREFSITHRRIIERNA * BIAREE. TF 3N, THEIRE 11K,

25eE (REHEFWIEREFRBRER ST RRRENE) (FREEK[2023]675) . 3.8
ZEEmE: (1) REBEETHES: NEEETHRANAERE, BEWBHINEFRISITRS,

BEEBRBENRENBINESRET, BREANETEMR, 2022 FHRRERBXERSA
22533.77 7t, T 2024 §7 21855.22 575, EFSITHRHANANGEEE, WEHTROBEERXE,

HE—E R T BENETRAR . 2022 FHREEETIIERXEN 4.62 X, M 2024 FFEIEHRXES
429K, (2) REBERSE: MUNIREXNT, BERSESIEH . BRAUER
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SRENEFPIIZEEREER 2021 £/ 84.6% RFAZE 2023 £/ 94%, FREEFHSEH
2021 19 95.26% RAZE 2023 F8Y 99% . BEMMRSREURIBHANMEHNEFSITHR, BERSE
ATEMECEIHETIRSS, NTE—SHERERERZ

it ‘A= " RERIRAD T “—ibNE TSI ” FiElAIE 5500, LM T EF2TT “ TMAHR 7!
EFHER ‘W 7 BTN “ENWENX " . ERIESH “BRE"ETA “MAMEE H 7 EFXEE
e “HEREtt” #Th “arREN 7 | EREERER ‘BRE 7 ¥Eh “RAARK 7 . ERSNET
BRRF, 7 AZD . EFRRLIISITER, RSB, TRIRR ERR. FEREETRER, =
HiERE, REAREE.
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RIRTIREE B B ESE 7127 AR AR

=

. |
f*% Frwﬁi

— e+ = h%ﬂ@mFA#ﬁ%mAurmghxs1*% 27 ——-
BT ERAr AN S

INER BRAR HEE PR FiE
REFIRARER

RITETFER ST OMERBRITBNER ST A RERRERE R+ ZIEMIIBRARRIIRREEFRT
By (MR, AR+ ZIEEIIRARERENIREF T ar LRRESE

EEmSH—E 62 & . ZHEERIMESRE, THERE: B+ ERIIRAR, RESHEEMSOZENEF
AH ERFZHETEY, 8FEFANRFE. EFRETHRNARE. ERTTFRESR. RGMEEFIR
AEEHF MENENSHERERRNIEAE, TMBENMGE, BEEFSTER, UISSKRREREE
FARENIGKR EF277 TE, EFRRERKBERE

BETFNR 24 NHHEEEMTEEAEXIEFR (NRS-2002) , F9FE 3 99, HITERET,
BEIERE. BAXE, AFEOHBRRXASSEE. IBIZ . SR KE T MNEIFETT  BRFERL RS,
FARE01

KBRZEERTE, RPRESZHEFRE. BEMSORE + EEMSORE + BEEWSORSIRE
BERGE —REKEPUHKFES—BMINERZIFET, KE 3 XEBEHS, KHHE, BISTIESR,
ZEFTHER LRAEERKERAZEMEFRSHOMINEFRZFETT, BRERWER, FEREERNE
FHRESZMEF ERAN, BIRLBIMEFREEE, X5 10 XEEEVSOEELEZ=REF, F28H
I EFZHFETEARNE 16 XBXERZHERKSHOMINEF G, BEERERMER, EFXIFHNA
HINEF AT HAERHRTE E=ZMEFRSTHE, RE 22 XREEXABE, EORIKKIFFE, KE
23 XEMRBE, MATEEEOEH |RKSEREEREFRIET, BLEBINEFRZIFET . EF AT
SEPEBENECERTHEER AT R, ESRBETAR, ERaTEEFEEER 20-33kcal/
kg.d (1174-1815 kcalld) ; RERENRERM L2 (1.1-1.69/kg.d) , EEIFEINEERMEKIFE
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FERELYL, BEWEEFE, KEEOHRRRKSORE REBREFRNE , IRFIHR.

BAHNEFSTRERESERNRFE. EFTN . EFZHIERGTRENERN—EELEMEN
27 B, EFETAMBREBIREMTOARESR . ELARZENETHR, BTEFGTAMERERN
BE+iE BREEEFARNNBHER ST REIANRHERNERESIHEEERGITAE, AF
AREEE

RENSFABERZHHN, TMAINEFTENQAEREF GTHMEERE, EFGTEERRLER
E8tE SERARMARTEIMERES, TEREHBERNGKRE, REAEMESEFRE.
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EEBAREMCERSIR D HIEXE

58
REMEEERESRR, XiE 300222

WE: B ohEEABEMAEE (Basal Metabolic Rate, BMR ) SAFRSHIEX M. ik
%BY 509 FIEEARE, HAPB 1127 §l, &tk 3826, Fi9F#E (39.66+£8.01) &, KEEXRER, #
XA inbodyS10 AMFEE D DT HITABRE S NE. ER BMRZEHS BMR EEBEIRE 162 6, 1K
FBES BMR EEBETRE 345 fil, SFB5 BMR EEBELRE 2 i, HXESHTESR, BMR 5%
FE#AE ( Fat Free Mass, FFM) . 8880l ( Skeletal Muscle Mass, SMM ) . 8{f57Kk% ( Total
Body Water, TBW) . BF4iEE (Body Cell Mass, BCM) . EARSEIERX, SEEFEIEEH
(Fat Free Mass Index, FFMI) . B8&HN#5%1 ( Skeletal Muscle Index, SMI) . A&, BtFE
IFHEX, S5kEES (Body Mass Index, BMI) . RBEASASETR ( Visceral Fat Area, VFA) . {&i5
B (Body Fat Mass, BFM ) §5#8x, S&BEESEL (Percent Body Fat, PBF) fatEx. &ie A
BxXErENEMAHENSREERR, RTOSIISEEASMCHENEES, IBIEXERTERE
HENZINFESINE, AERSEMCEHEEBERX, EARERSILSEMNBREREX; PIREEIE
fR> 100cm2 RIBIEE 42.8%, (BIRSEAMTEIZSEAX, RMATIEIIE TI8EEIE SREE FaEImE it
K=, RE. EIEEE. BFRKSH VIF B> 1000, FOERMITRNEE, RIS EEITESLE—
EREERN.

Xigial: ERbAER ks BXiE

Eififtii= (Basal Metabolic Rate, BMR ) 28 AREBEMXRIRLZEFIVRET, FZUPIER.
WRIEE . SYMREHEIKELINIEENRER, ERIRT MFESEAREGENMREENEERERE, 2T
EARERRNEREITZ— [1]. MRS NRIEAGSERBONSE, QIEEHER EAHE(UPI . B8,
REF ) F [2], *ESEREREEIERRRENTEML, M BMR[3]. THEEAFEMCHESER
SRIEXM, MFRNARANFEENGTE . HESEMXITSIITRILARTBGACR: . FERBEESIE RS
BREEESX.

=]:Y

KRR EEAREMAHERESRRS ZERAXE, BRSIARS BRI EMCHRZINIERE, JiH—
ST NEEENBREFIFIEN R RE IR RIS RMRI ZKIE
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18A55E
1.1 ARIR

EEVERTE 23-61 S ZEIRIEBABHENHAFRER, HMA 509 8255, MES5EBHMER, T
EAKRBE, IBHAKRIRAINCERIZS

1.2 ARRE

(1) BEEREE: CQEFER. 45, KE. BEREE. (2) ElE=lE: RAEEURE, R
U ENEMTS5EHTEMHENE . UENERSSEER 12/\0, RISRERIRT 30 oHHELE,
NEZEPSEEFTRHFE, FRFR, (3) AMEESNE: RA InbodyS10 BLAKEZ ST ME
EinEIE: XMEE ( Fat Free Mass, FFM) . 888l ( Skeletal Muscle Mass, SMM ) . 82
k4% ( Total Body Water, TBW ) . B444HiEE ( Body Cell Mass, BCM ) . BER. EI5AEIES ( Fat
Free Mass Index, FFMI) . B8&ANEEL ( Skeletal Muscle Index, SMI) {&F&IEE (Body Mass
Index, BMI) . AABEBSESERD ( Visceral Fat Area, VFA) . k585 (Body Fat Mass, BFM) . &
fEE%tL (Percent Body Fat, PBF) o

1.3 FitZESDH

BNEERNBIBEBFAFITZREHITOR . BEANEIBHTESHRIE, ERIETSESSH, WX
F Pearson XD HRIFITEMRBERSZEEDERZBNEXY;, EHIEFATASESHS M, WXHE
Spearman {8%5t. AP < 0.05 AZSEFHITZEE N,

2 SR
21 25FEFHIE

S5ENFHERP (39.66+8.01) &, HhE 127 &, &1t 3827, FAFEH (66.64+13.58)
kgo

2.2 EtEHRSRR S RIEXES T

(1 BB RS REFRENEXE STERER, BNHESEBGFEEREERRX(r=0.999994,
p <0.05) ., XFRMEBEKREES, ECHREHS, RPZEFERTNEMABENERRERZ—,
BiAFIAA, ZEMAE, B LBM BNREREFMI BMR RIEE—FNER [4]. (2) EitER5EHSER
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Bxl: BmiRsEERSIEEREX (r=-0.299314, p < 0.05) . XBEREFEFHLLEMS, &
SR, RIS EMERTRSMERAMENEMREIKE, (3) BlitHR5EMARS BTN
A ERHRSEREREE—ENERXXER (r=0.558644, p < 0.05) , {BHEXMEMEIRSES.

2.3 FRMERIAERMAERSER IR

H—E oM, EEM%AMNTHAY, BEMHESERSIEXHFEE—EER. £B4EP, Eit
RiESHENEXHEERNEZE (r=0.81, p < 0.05) [5]; mEkitAS, ERtiEiERSHFIEHAIEXME
WJEIEE (r=0.48, p < 0.05) »

3idie
3.1 BRI SE R AR R E IR

FARERETEMABPREEBAREZIERRX, XERAEMREEEFRINANERZREIERAIAR,
REWRS, BREHFRNSTHERIENHES, NTISEEMAEREAS . MEBARUEEHENRIE,
S SRR RSFRNBEANERNE, SEEMHETRE,

3.2 ERIEREX

FARERY T InRLEREEEEZNIESEN . AHEAESENRREES R, TLMREMARYIERE
DERFFEREE . W FEEFERENOAR, JABESIEMHS)IGRESEERAE, NinRSEH
=, (BHEESHTE; MTEHSERSHAE, UREEHIRGMBINESRE, IR IEHER, RS
RBKE

3.3 tARAIBRME

AARBEFE—ENRRME. 8%, HRESUENT 23-61 FHEBAE, AR EZENRMESE
RERMAREERINERHAR . X, FHFIXNVETBROERS ISR, FTREEEREMEREZREINERZNE
HCEHRSERIIIRR . RRFARTLAY KERTE, BINNESE, MESEBRITEMAHERSERE
SREX M

4 g

AARBINEBAREMAHEIERSRINENSH, KREMUHRESEBFEEEEEEX, 5
FEERSDEEREX . FRMFEPEMHRSERSIBXEFEER . MEERER, FRSETSE,
BMR EE1ES, XSEMEXARER—H (6], ALTLURT, BEINZESHER, BNNRE, RES
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MEEKTE, ATLAIERURSHA BMR KFE, SHFAER (7],

XEEERIRNT BAFEENRGTHILARFIE M RREESRRH TEERWKIE. RREFEH—
SHEAHE. SHRONHE, MERNRITEMCHERSERSIXREREZNEE,

SE3H

[MlMattoo T K, LuH, Ayers E, et al. Total body water by BIA in children and young
adults with normal and excessive weight[J]. PLoS One, 2020, 15 (10) : e0239212.

[2]Sergi G, De Rui M, Stubbs B, et al. Measurement of lean body mass using
bioelectrical impedance analysis : a consideration of the pros and cons[J]. Aging Clin Exp
Res, 2017, 29 (4): 591-597.

[3]McNab B K. What determines the basal rate of metabolism[J]? J Exp Biol, 2019,
6222 (15) : jeb205591.

[4]Cunningham J J. A reanalysis of the factors influencing basal metabolic rate in
normal adults[J]. Am J Clin Nutr, 1980, 33 (11) : 2372-2374.

[6]Campa F, Matias C, Gatterer H, et al. Classic bioelectrical impedance vector
reference values for assessing body composition in male and female athletes[J]. Int J
Environ Res Public Health, 2019, 16 (24) : 5066.

[6] REIS, RIEAE, HARERE, & . MEBHAMRAMARIMMEER (I SRIHEREBEXM [J]. SRR,
2020, 51(2): 289-293.

[7]Alberga A S, Prudhomme D, Sigal RJ, et al. Does exercise training affect resting
metabolic rate in adolescents with obesity?[J]. Appl Physiol Nutr Metab, 2017, 42 (1) :
15-22.
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SlaRES B FEME
BB AREMERSRR IR E

N

SR
KRR ERERR, K 300222

SiTEBABEMAEE (Basal Metabolic Rate, BMR ) S AR AIEXE

%EEY 509 BIEBARE, Hrh3BEH 127 I, otf 382 I, Fi9FEE (39.66+8.01) &, WEEXER,
FRHA inbodyS10 AMFRS BATGHIT ARSI UE -

BMR 85 BMR EEBERE 162 fil, {§FBS BMR EETEETIRE 345 §l, SFE5 BMR
IEEBE LRE 2 fl, EXMESHESR, BMR 5X0E(4E ( Fat Free Mass, FFM ) . 888H1 ( Skeletal
Muscle Mass, SMM) . Bk 27K % (Total Body Water, TBW) . & & 4 8 £ (Body Cell
Mass, BCM) . EHERESEIEEX, SEEHREEH (Fat

Free Mass Index, FFMI) . 28801541 ( Skeletal Muscle Index, SMI) . {KE . BHHhEERX,
5&FE# (Body Mass Index, BMI) . RBERERAETR ( Visceral Fat Area, VFA) . {&Bg§B5 ( Body
Fat Mass, BFM ) 58t8%, Si&lEE S (Percent Body Fat, PBF) fatEx.

NREXEREXNEMARENREERE, RTNDSIIGHRAZMABRNEREN . IBIHEXER
EA RHRNRMEFESSY, FIEHSEMARERESRERX, EFEESILSEMTHREGREX;
PIBERSASE 2> 100cm2 RIBIES 42.8%, BINSEMMEIZRISEX, RRAIEEIHEsEEIE ERF
EFIMEMCEHE, NRE. XEEE. BHC0KSR VIF E> 1000, FAEEARIINZES, #FRS
SZENFSLE—ISIFERN 1.
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RiEHEEFHR TG AR D TR DT

SEMEE: XUSHs Ik SRERIR =H S8R kRA 5855
RERN. REMEREER

e

B NEERRITAMSRR, SRFRME . FRATHERS EFRFREHPOTCNESR, HEIEH
MR REIERESRHMKIE . 5i% %&EY 2025 &F 8 BRENREERFEIRTARRHR, RALEYBIE
MBMERITANEED O, WEKRIEE. FIEE. NRE. KI5, RIEEHERASFER. RAMILE
At ERIECRARMR . Fidd (FFHE: 23-39%; PEFH: 40-61% ) KD IERER. BEST
ZMEIFSTERS BMI BIZIMER . SR AAREMHA 500 ZIRT, |FESMH127 A (24.95% ) , it
382 A (75.05%) ; Fi&TEE 23-61%, FHIFHH (39.71£8.0) &, BHIRTESEREHSMEHET
71.65%, BESTLMR 38.22% (P<0.05) . LWBRARMEREFRI B, SRERIEFRERSTS
t, BEDEBERRE (95179 33.53%. 26.49%) ; Bit&E BMI. AE. REAEREIMAHES
i EE TR, EREERITFEN (P<0.05) ; FHIEE. RAEEBER EXM3IZES (P>0.05) ,
BT HAEIEAERISES S5 95.32cm  « 100.99cm . FEFHAEILRESR, PEFEAHBEMA
B, BARDEKE. EARK. T WRNEREEFAEHEZMTEEFH (P<0.05) . Sit&itEIARE,
Fie. BARK. ARIEE5S BMI 24X, THES BMI 258X (P 13<0.05) , £it BHRTINEER
BxEEST L, MEAMEEENESAE, @i, 2FRTHEXREERS, FENIREHERNXE
FWEILENMMEUEFES . BRESREENRMCEZRERSEN (MIBRRESHNED ) F5E1E5k,
BRUEHERTABEKE, MEREFEFRR, NTHBERHERRNETRS

188

RIRREETINNERSREE. REEFRSRENESA [1]. ERIRL, AERIGEFR—EAR, &
HIFEIFPEEX. KERERI. HEOESEFER, MERZERE. BREMTHIGERER, ZHIUF
FEEEER. BRNERK. BMHERTRFERSRE, HBINEERERHXE 2], A5RERA, &8
EMERANEMZAREDR, BEEE K. SIE. 2 BERFEFEEHENEECKRES [3]. ELt, 34
TEAHITREIRRENSNIGRAIANEE . AMEES DX TEEELIERE. IRE. BHRKSFS
iR, PDEFHERUENEE, SHTFEFRENRHRIERNEHIEMMIRRSENTRAE [4]. &
ARETF 2025 F 8 BREHEERRTIFSIGNENE, RAGEMERFRSGZE, SARMEIISFRER
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HHDERRIARER (BMI) BIZINEIER, AERMACIR TRRERRIRRMBZEE
25i%
2.1 MR

%&EY 2025 & 8 BFRENREEREFRSHREEEP OIEZAMIES SRR TIEAHATHR.
HIREBIERANPEREER, REHLMAL09 A, HPSEHE127 A (24.95% ) , 382 A(75.05% );
FUESEEN 23-61%, FHFKH (39.7+8.0) %,

2.2 ARBGIE

{EF%E Biospace AF%FHI InBody S10 BIAMKRE S 3 GETITIRRL D1, ZIRBETEETR
SIRREYRIETINE (DSM-BIA i% ) REBWERIE . VERMRAZHEESER (B2, 43, HEBH.
855. #F) , BEXEFREFRSFHDRT, BERRRSZKNERE. BhEESEM, GUREEE: 5
RSk BER. TR, (KIS0, SFREREN. (FiER. S8 BEuMAlisisR. RREBERS.

1% 509 BIFFRMRIZERDE, S ABFFEHE (23-39%, n=283, 55.60% ) S+HEFH (40-61%,
n=226, 44.40% ) . SRAPEIEKIIEH 2022 FRHH (PERRBEPSAERLIR) iTEBE / Bk
e BMI<18.5 kg/m  J9iEifE, 18.5 < BMI<24.0 kg/m HIEE, 24.0 <BMI<28.0 kg/m JHi#BE,
BMI = 28.0 kg/m  J9BER¥ [5]. #288 Biospace ~EHEFIRME: B, HEEER= 20% RiBtnE; i,
RBEZ = 28% PiEtnfE; WIRAEALETR= 100 cm  BiBiRE,

2.3 FHFELE

HIEE Excel 2025 WMAZIFRAN, KA SPSS 27.0 #iHZFRHHITLHIES . HEESHHRITE
BRAYE + REE () JTR, HECRRAMIFER 8IS, THEEMLSRE (n) MBS (%) i,
HALLBRRARFIRE, BESELMEDISH BMI SERSEIREXMSE, AP < 0.05 AEREEHIT

FE8Xo
3 &R
3.1 AR REBERICHER

£P 509 BT HEE161 A (31.6%) , BBET6 A (14.9%) - BRI AP, KEAE. KEILE
B, BEREEGLES A 0.78%. 27.56%. 42.52% #129.13%; THIRI H, HNiEFD B8
3.40%. 58.38%. 28.01% 1 10.21% . BHEEREHSITGLR 71.65%, EEF LRI 38.22%.
ERBRESIEEARLLER, BELLLEES TN (P <0.05) . R, XERTUMGEIEREEIE, St
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58.38%, imET BT 27.56%.
3.2 FRMANER D ER ST

BIIESIAEAR 100, SERVPLMAIERSTEM (P <0.05); KERIERMERERER. (FEE
H, SEHELLXEZRITFEER (P=0.161, P=0.449) ; TIERFREELH. EliH=R. SHASKE.
FEHER. TR, RE. ZEAESFER, BEFRTFTEM (P18<0.05) . BXIRTHRERIESRIH
26.49%. 33.53%; SBRERTRAEAEEERIES S 95.32cm .« 100.99cm .

3.3 FRFRBABEI LRSI

RAMITHER t RN TRFRANANEEDEIRRITINR . ERETR, ERRER. $iER. ARIELR
HRRAEESE, FRFRERERDERITFEEN (P=0.964, P=0.119, P=0.867, P=0.588 ) . A,
PEFAERMAHE. BASEKE. ERK. THH. WREREBRFESEHEZRTEFH, =RE
BRITFENX (P13<0.05) .

3.4 FEIEHRIZ L OIS

LAARIEE (BMI) AERE, BFR. BSHRESKE. BEAR. B, HIEE. IINE. REAHEM
FIERMA S UL IR NEBLRITH . FERFHE, Fi¢. BER. TNHENEBEEXINFRIEHNEER
= (P#<0.05) .

4 i

EFR, BESEHCHRANBMRENAED AN, BEiERD 2 BIERE . BEFSMEHRRBIYRIZE
fEER, BERINT ABBRRIE, AX—ERT, ERRIEAEHPIRERIOXERE, HESRBRIKS
EWZHEN. ARMENAEERSNE, MTFEPFESEESEH . siSENEFRR. HGISHRmHE
RIBXFRUSHEARERTEENE. BRIEBIARRSNES Z8IEITENEED . WItRmG . WEE
SHRIRGELAR EEEBRR DL (BIA) %, Heh, BIARAREEHEIESNRE . BRIFEE. lARIEEFR
%, BEATER. @3H0FF, AELMESHNRTRRKENSHETIRESTASRRREE[7].

FRRGERET, BHRTEERIERREST LM 55175 71.65% 138.22% ), ZERSFTXiEF (6]
F 2022 FIREPVEEFE—EER, FEEPBUSTWES | BHAERISTHAHR (535158 73.4%
39.6%) - FMERARSUTEREX: —2FEESFRNTE; —ERFTHERERE—FHAFTHE
AEBREEPTRESIREENERR TR, XLt SEIEE / FEMHG HRIE . RIS —E KR8,
ERESIEREAS, BHLFNEES TR (P <0.05) , ZECSEHES [8] HARER—H. Elt,
BWEEHIRTEAGEEENER TR,
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FRMBESMIIFR tIRIERIM, FIER. FEEH. BNEE. BHEKE. BEHEK. A,
NRE. ZEAESFERESIZENGFEEZR, BXMHEXEES TS (P <0.05) ; mERRER
HRMFESET LEEZE . ATFRERAEREFEENER (BRERERE: BlE= 20%; T
= 28%) , BRIRTHEXIIESRN 26.49%. 33.53%, HWEIIEFETEE; BLRERTAIEIERRSE
£33 95.32cm .« 100.99cm , BFHEIEESE LR, ERATRIMMFESENR, BRREHERKE
KRS, IERRTARERIEM, B, $#NEFRIARRBETRZIFEE

FRFHRANSIBIHFN t RIEET, PEFRIHEMABGR. BRSSKE. BAK. TN, A
EREREFENEZR/MTEFIRI(P <0.05), 5FKEF [ ARER—H. X—EFRETR, EFRIEK,
AT EMEBEARE AL . BEEIRE. BUYMR (XNE) TREEMCHINERBSEES L. £8
IGPREAFIESE [10], hEFABREHRUNAERL . ADEFEAZHINNDE, SRITEZEFR4
7. MEEFHFRTR, MNESFNESERRE, FEHRE . ERTFTRRIETXE .

FRFH—EARSTEEOADH, MIRRAEEH (BMI) SEMAESEIRRFRIIXE, ERE
TR BARKR. FIEE5S BMI 2IEEX, THES BMI 208X, ZER%E, KIEEEX0W BMI AIE
BIFAER, BIIXERE (MEHSHREERAN . MHERSEN ) SEHTM (NESERiESnEIEE) )
S “EXREAET , IRMEE BMI. SEBE [ ERES.

ZEFmA, AREATESE / BHOEFEESHNSFRER, SHIRIEEEREHTHRNEFZE,
BiY, 2RATHEXRERRS, FERREBHERNKGE, BFELREETR. BXNZSEHER: —22MH
MEREFESHIBERES, AREREREY, BAHEMEXEBNIGIA; —2ARATIEHEEEMRIEE
&, EEEMAE; ZRMHEEER, IBREE. [{REFO, SISERIXE. BIEGHENE, EHRTE
B/ B, RABKRERKE, REETRSERE.

253k

[1] BZ . BRRHIEGTHESRTERRIEZREETHSRESERSR [J]. PEERK ,2022,26(5):80-
82.

2] DK K.2020—2022 FIHEBEE=Z2RFERRIBRGARLERSNJ]. EHEZmM
if,2024,14(13):115-118.

[3] AFSHIN A, FOROUZANFAR MH, REITSMA MB, et al. Health effects of overweight
and obesity in 195 countries over 25 years [J]. N Engl J Med,2017, 377(1):13-27.

[4]1 8F . MRS DIEIRRRBRARER [J]. 187 ,2021,33(4):477-480.
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IRREFZEM. [mARSKEREFHAR
KiEHEERR TG AR TR T

Xl B A7 Dty SRBRIR = SDE%E KR B85S
REh&EER

MEERRTAESRR, ShAENR . FRIRTARSESRERIEHNRZNEZE, AHIEIIEN
(2ERE IERESIRMMAIRE

%&HY 2025 & 8 BREHRZEERFEIMTARRNR, RAEVEBRSEEITABES S, U
ENEIEE . HIEE. RIS, (FIE=R. MATIEEERSER . RAMIES t RIELLRTRIMS . Fidd (5
fFiH: 23-39%; HEFA: 40-61% ) AROERER . BISTEMEEITSFRS BMI BIRZINEER.

AAFRHEMAN 509 BT, GIFEBM 127 A (24.95%) , it 382 A (75.05%) ; FHEE
23-61 %, FHFRA (39.718.0) ¥, BHATEEREKSILEER 71.65%, EES TR
38.22% (P<0.05) . LbBRARMAE (R iEts, ERETTMAERS TSN, RENEEESRE (5
A3 33.53%. 26.49%) ; Bt BMI. W £. ZEFAEREMAHERSERLISTRE, £2RE6
FiFEX (P<0.05) ; EAIEE. MEEIEAERLEE HaZER (P>0.05) , BRERTAIREIERIE
$al73 95.32cm | 100.99cm . FRFRAELLKRER, PEF APHEMIHE. SADEKE. &
BER. £, RAEREEFEHEERTEFAE (P<0.05) . Biukitm 3RMA, Fit. EARK. (A5
£5 BMI 2IE8X, THl#5 BMI 2HR18X (P 13 <0.05) -

SHRTHEEREHREES TR, NIFAFEEENERAE, BN, 2FRITEERSERS,
FER BEEBERRE, ZNEIIEMECERES . BREASREEIRMCEZERERSEN (MNBIRRE
IEEMNE O ) FRE1EHE, BRI TIFIEKE, REBEEFRR, NASEREERENETRS
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ERINZINEF. BRER. BREF AT AIFHREAFE SR
A

FEEFEFEREMMIPFAESTT—ET Python [BRHEEFSE
TR

MR

5K H
PaJIRE

RELITTFEEFEFMERRMHENTRELEHE, EXSTAFEFESFRING. RS . BxX
EfE0 XEXR, Ik RSEE. FRitRHRTIEERMRZSE,

USRFREBEFAEAEIERE, KA Python 310 ®IZESHRICHRERS, L “EFAR " “EFER
BR” B OXEE, TEEEZE 2025 £6 BHI10768 F=mEiE, Hmr-RER. RRIES . S
W, MERBFT ieS0EMH . @i Python TREIESRSES, FIH PyEcharts SER&IAEIAML,
44 SnowNLP EFEAP [BESHR, XA Pearson XM (RN ) EMBPEFE.

10768 FF=m, EFEFERRM 5905 M (55.26% ) . RiERM 4571 5K (42.80%) . 5%
EFXAgikARm 209 M (1.96%) . EFEFERERZUFHE: OFRESUESAE, EREER
IRH G ESFmEY 58.42%; QEMHRERFRALLN 9.21% , UERFEAaRAE, SIEEHEM
®Y; CRHEY. EYERA. I #IRAE, ARRERHNNARE; @IHEMo PS5, HER. SR
BiE, mEERNZR; OMBLMEIRS mAE, SERRINEMSREERX; OMEERERT “14E
RN 5 “UM57, 20.28% FREFE ‘B - BS 7 FEE.

Pearson HEHXMSHERER: OBRFPEFESHEERDHRNE: BRFESSHEERRINEERIEEX
(r=0.73,

P<0.001) , S{ERMEEREIEEX (r=0.62 , P<0.01) , SHEZFIMESHEIEEX (r=0.48
, P<0.01) ; QFRF EFESNE: BFRESSIMBESEERX (r=0.23 , P<0.05) , IEEFEAHLLS
IMEPEERELFH,BEEWE RIRRINRS “SBift - WKL (hUERYE | St )JEPEIEHER(r=0.38
, P<0.01) , hisFREMERE &, OAFEFESHREE: EmTCHILS “Sf - o 7 T
E=E328IEHEX(r=0.68 , P<0.001), EEEE = 90% HIFmIEETICHILEES FIUERE < 60% BI™~m;
RIZR5| IR Y™ m, AFTESSFEXE ZiE™~m (r=0.43 , P<0.01) .
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FHEBRONETR: AFBHBRMRREIER, “tM5E7 “‘S4E%X” FREERBBANE= 0.8 ;
ARXERIL QR . ‘M5 7 BE, “ME7 IERINRIRAG 15% , #—SENERESCRXIEFERE
SER.

FEEFEFRRRIMHBEFETREEFIIE. NERSNARRFEH; AREFEEEZINEMKS
(XH RHEHE. §5) FME. “BER - pisd 7 TEERED, (MERIRSEE “8i - WL’ EF
TINEWEE . FTELRUINEMDEAREFH . WEHREE. MAPiRFRIENIL, ENHEERERR.
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GRS FZEM . IRREXREIEEHAR

Association between EAT-Lancet Planetary Health Diet and
Risk of Neuropsychiatric Disorders: A Systematic Review and
Meta—analysis

Yu—Hao Wang1,2, Ze—Jun Li1, Zong—Ze Wu3, Hao Wu2, Yu—Meng Ju1

1. Department of Psychiatry, National Clinical Research Center for Mental Disorders, and
National Center for Mental Disorders, the Second Xiangya Hospital of Central South University,
Changsha 410011, Hunan, China.

2. Xiangya School of Medicine, Central South University, Changsha, 410000, Hunan, China.

3. School of Medicine, Zhejiang University, Hangzhou 310000, China

In 2019, the EAT-Lancet Commission introduced the Planetary Health Diet, a
predominantly plant-based dietary pattern designed to promote both human and
environmental health. Although some studies suggest that adherence to the EAT- Lancet
diet may confer benefits against neuropsychiatric disorders (NPDs), stronger statistical
evidence is still needed to substantiate this association. This meta—-analysis aims to

comprehensively evaluate the associations between the EAT-

Lancet dietary pattern and the risk of NPDs, including depression, anxiety, stroke,

cognitive impairment, dementia, and related outcomes.

A systematic review and meta—analysis were conducted using data from PubMed, Web

of Science, Embase, Cochrane

Central, Scopus, and ProQuest Dissertations & Theses Global, from database inception
to September 4, 2025. We included all observational studies examining the association

between adherence to the EAT-Lancet diet and neuropsychiatric

disorders, including depression, anxiety, stroke, dementia, cognitive impairment, and
related outcomes. Summary effect sizes were reported as hazard ratios (HRs), odds ratios

(ORs), or standardized regression coefficients (B ). Study
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heterogeneity was assessed using Q and | statistics and visualized with Galbraith

plots. Subgroup analyses were

performed to explore potential sources of variability, publication bias was evaluated
with funnel plots and statistical tests, and sensitivity analyses were conducted to assess

robustness. The quality of included studies was assessed, and the
certainty of evidence was graded using the GRADE framework.

We identified 23 studies including over 1.8 million participants. Adherence to the EAT-

Lancet dietary pattern was associated with lower risks of depression (six studies; OR =

0.76; 95% Cl: 0.71-0.81; p < 0.001; | = 0.00%), anxiety (three studies; OR = 0.82; 95% CI:
0.76-0.89; p < 0.001;1 =0.00%), stroke (eight studies; HR = 0.88; 95% CI: 0.83- 0.93; p <
0.001; 1 =0.00%), and dementia (two studies; HR = 0.96; 95% CI: 0.93-1.00; p = 0.04; |

= 0.00%). No significant association was observed for overall cognitive
function (four studies; B =0.02; 95% CI: —0.01t0 0.06; p = 0.23; | =95.49%).

Anxiety and depression outcomes were predominantly reported in cross—sectional

studies and as odds ratios, so these results should be interpreted with caution. Sensitivity

analyses and Galbraith plots confirmed the robustness of these results. Funnel plot
analyses suggested minor potential publication bias, which did not materially affect the

overall conclusions.
Higher adherence to the EAT-Lancet diet was associated with lower risks of anxiety,

depression, and stroke, with modest benefits for dementia. These findings highlight the

potential of predominantly plant-based dietary patterns in promoting neuropsychiatric

health and support their use as a strategy for NPDs prevention.
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HHREFARRLRnitRABSWE. EFREEEHER
Ehear EREIEEIERERH

RN FRE T8 AR )11 KF P ER

BEFEHSESEFRERRE, BREERETBERSKEREREH, ABIFHEG FITER, 84
REHREEERF LA, KRRRERRNE. BFERIFARBESATAIN RI9—ED, BEITFREE
BEHAEFTR, mHiEkmiiE. BrERERMERRENLTEN BRIEKE, MaTERNEERIR
ERARSEDE . BEXaTERINECRERRREEL SatHiErdd, SHTFRESREE. &8
FERNEFZEREFRSRE. REETHNZ2ME, RSRENHREENRBBEFRRE, EMNERKFR
BT EEERSRERRE.

ARARBEIEAESFERRNGRFLN, MUK ZEAERLTIESSENRE. HUERIEE
BIEHT T REIN, REEQWE. £tk RUEFEREEEFINTES, 2 B PEST ZRKRES
thITH. SWOT SEEH iR REBERRSHHIEE, MENERGTERE

EEFENEEHTEmZEHREEST, ERAFESHCH <. TR, PDCA B, A ARBSFEE &
BT REHMAISHG R

HMERSTEREENERMAL. £tk RUEFRREEFFENTHR, K BigmnT: O
Btk EHEHATERRIE, WENSTHSMBEERESRISRITRIT SHRACEE . @EF~iT:
BEERAGERRAHENITHSERE, SERMDIEREFREE WiER, BUEFES REERIEER
EAUERIEREE .. ORWEST: SHEFEITRUWRET HMY, SEMNSH . PR=RREEE
BERRERTERMEFESIE . QRS

HEREEEAN, HEMECHERRENEHE, BAHERANREEREE, HWEERIER Y
KW ERARZEXIETRENS o

BEX ERaTIEREIEEENSRESHRMABGH, IIREHSEIRMEEE , & BIRDERE(A WM.
¥ RIRE, REEMNS, RESTERFERNEFREREFRSRE | IBREREENHEERSTHR,
H—SErERGAC T IEREENIIE S SR RERRE.
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IRFRESR SRR PR LRI B B S E AT oA R
RERLIROIRES

RERBEBAEFHFINHEXEHERRE R RIAT RIS

A
m

BERIK

Na/RiETh HR} B
B thibEZAF R ERAERBENEFNEREZNESR, ARPAEFTRRRMHKE. BiEXRAE
T

tRssiiEE 2024 £ 6 B 1 BE 2025 £ 5 B 31 BAERTREGRRIER HEtamt e iExRmiEkEes
69 I, HERR

FERTMEME 8 . iR 16, REMA 60 fl. WEBEIRKREX TH, SIFREME. Fi¢. FHRAE.
Sz

RIZHEE, BEXE, SRORTEREER. HE. REZaTIE. F RXE. ERNERHEER
2002(NRs

2002) ¥4 MAEA (Hb) « BEA (ALB) (FIBER (PAB) (=EEM#E (FBs) « ¥ECMLIER (GHB)
« FHERIARE /

E4MELLE (NI - R) . FEEFEH (PNI) FIARE, FHRASEX logistic [ 1IERSFEEIZHH
BHERREER

FEFNPLAIERIMX R  ERIRIE NRs 2002 {5458, 15 fIRETF 5= 3 SHRAANBERKKLAE,
45 BliFs

<3 PWMNTEFTNILE, EFMEEREERN 20. 71% (35 /7 169). & MEFKILIZEZR logistic
Y353

8B, BiE= 1 1PAREANKRAENRBIEZE [()R(95% ClI)— 6. 003 (1. 662 ~ 21_688)]; M
HEHEEARE

RENFRIPEE] , IEEOESE, EFNERAEREE, &HiC SRRHRERBEEEFNIELER
A
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24. 21%. EFRENEESHENIEERRX, BE= 11BEFNRAEREEAS, MAEES
EFMPEA

ERERIEXR, XEE: Mgk, 2 BERR; ERFEBAEFRER; SFNEFE; MR

BEREERRIEESR, #ER® (diabetes mellitus , DM) EBFRBZEFIES ., AREN, R
REEVASE BINEEMME, KEBRNMEMERZ (pulmonary tuberculosis , PTB) BIKE2—R AR 19
2 ~ 3 (& [ MmE (PTB_DM) M RBFXRWZERFIES [1. HEHREERINEEVERBN, HESZmIGK
REREE., BT EES. FEREER.

MEEE. HAl, ¥ PTB-DM B&iaTrIEPASHERBEBREFRFIR . Ait, RABIEESIGHR
REVFIE, W & PTB_DM {#=EBE/ BXIGKER, SIEFBIRMEAELCKE,

BERFIEERBERERRNAXRRIZN, FE2H, F—ERRE. TERRRBIIGHERTRE
R NERBRIEEM, BRTREEFRSHFRESENSCANBHEE L, BiRiZFIEFRTEHE
HEBHNE FRRELIERERBSHMBESZEIBRANAGCRERR, XUESHERRMRIZER
Rz (71)0

REMBPENEFIUMRIESRRAREE, EAGEDRIRIBRATESHSIXE. HRNFNEETEEE
im PRISRENIXRIR, ERERRESHMERESERETE, EFIMENREEFRESESE, BAHE
HIIX 8], ILHBNRIIRREN, RTHEERDSYLATI, ENETIXRRNEE BB RRAFIRRRME,
PAER) IRimS .
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EFNKRFTE. EFTENREFRTRIZEHTIIEXAR
Barthel 1825 NRS2002 &im™EiEEITF D EEF ERBEE RN
HERRIBRE N BIMERR

mEE1 BBtE2
1. TitEaELmENH ARER
2. B T XZIRRES b

EFTREZFIREESEFENIGKREE, SREEXIEN. (FOBSER. FRETEER. BARKR
Z ABRFCEENZFFRIGKERFEINEX . RHA. EHIRBIERKRHTIRKRE FZIF T RATFIHR
Mxi@E, EFXIEFE 2002 ( Nutritional Risk Screening 2002, NRS2002 ) SEMZINMEREFRSF
& (ESPEN) #FEZESR NRFETR, HERMEERIZIIE, Hf, “ERrEEE’ T8
TFERAEEESHEEEFRB R WISISKFIER, RIFGEEFRRENZOERZ—, A, EIGKSE
B, TEEEESEEERND, RAKE NRS2002 T8 FBUR2HRRIENERNIEER., B5E
ERHFESMELRFIFEREENNERE, H

BHE4%EENEED (Activities of Daily Living, ADL ) B9 FEFFREMEBRIAYN . EFFRERM
BBIEE (AN fE ) RIRREESR . Barthel #8281 ( Barthel Index, Bl) 2EFrLIZEHERY ADL iEhE
X, EBENSMIBENER £EBEEN.

ADL BEATEE (%0 Bl iE3ME ) A TREHME—MENNERKILES . EURERESERSAINGES
PRI LRI SERRE .. B8 . #RFERE, NSHZREATE; i, ADL THREHEREEEERE
1ENFDR ERTS, H—LIRIEFREKSE. Eit, FHi)&RiR: Bl FiT(ERY ADL INEEIAES NRS2002 HrY
KR ERENES T EREXEK, 1§ Bl i{HMHEBSIEFRKEFESD, TLARE NRS2002 MINEERESXKE
T ERYERRE, MNMEREIR ISR AR . SAREAERT Bl 5 NRS2002 ($53I—REKABIEEEITSD )
AIEX M, FHE-ERSNAXMR NEFERBEIGKRERRINE.

&Y 2023 £ 5 BE 2024 £ 6 B&MkaMEAR. BERUGERY, (EikRIE= 48 \iF. Fik =65 %
B< 90 Z9EiRBE. stBRSTMIISREERESE 500 FENARER. HFRIRE:

(1) IREXRESE; (2) FEEEINER (W MMSE i#53 <10 7)) BiZE&iF4EE; (3) IGK
GHAEE,

IHaRIREERREFERFHAZBNNAS, REOXRBHEHESE, ARHEIFRIGKRES FFIFE
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FE—IHREFIPIERENRE 24 )MBIA, £3IEER Barthel f85&%H NRS2002 £ RMFEEEH
17 ADL BEDFIERKIELFE, FCR—REM .

tRiE Bl iFoigBESHBESA (Bl = 60 £) #k#A (BI<60 7) ; R NRS2002 2a3¥8E &5
HEFNEAE (NRS2002 = 3 47) FIXEFKKA (NRS2002<3 73) . ot Bl i35 NRS2002 2
DREEFECEEREITONEXYE, R, NERERRES (HIS) hiREVEEERXE. (iR EHLE

(GnBFEpREE. JERE. BXE). RERDKIIESE ) REBER,

KF SPSS 26.0 R#H{THIES T . HEBHNHFSESHHE (x + s) TR, HELERA t 1858;
EESS BEAPAE (MouEiEE) [M (IQR) 15%R3, EH Mann-Whitney U 1838, 1H3E#IEAG
¥ (Botk) &R, HEOLLERA xR, KA Spearman #EX531r Bl i£535 NRS2002 253 K&
I EREEITFORIEX . LA

P<0.05 AEFEFRITFEEN . 7317 Bl i¥£955 NRS2002 S5 REEREEREITORIEXME, FHib
RMEBETIG KER (EREE. HFREREE) EHER

500 flEES, EFEMEE (NRS2002 = 3) 17141 (34.2%) , TEFZMEAH (65.8%) o #Kit
{8 (BI<60) BHE NRS2002 2o REFTEEEF/HNEESTEHEA (P<0.01) . Spearman X%
SEXR, BliESS NRS2002 24 (r=-0.645, P<0.01) R&EFBEEEEITES (r=-0.611,

P<0.01) H2REREX, RPPEERESHEE, HERBRRAIENETENEE. STEFNRAEL,
EFRIEANFERINEEK[(13.8£2.9)X vs (9.5£2.3)X, P<0.01], HEELRE FES(25.7%
vs 7.6%, P<0.01) ., 7 BI<60 BH NRS2002 = 3 SHINESNEEED, FRIGKLER NEREEXERS.

Barthel 585 NRS2002 (#$3IREAREEREITS ) HHHEFEREENEEREME Xt
ADL BENZREEARNEAI— MR BEERITE . BIEIGARIER, HRIRMEFESE, ¥ Barthel 15
HIHEERERRIEFENENERS . BIEASMEIHMESERFE, TSR — 1 E8R. E2EN
NISTRERS, MTISCMEFTFRIREME . MAMEFIEHEN, REXTN ERETE . RAETRENBR.
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lEREFRERERS. |
REFZITRAliRS
Barley green extract did not decrease serum uric acid but
decrease the risk of hyperuricemia in adults with asymptomatic
hyperuricemia: A multicenter-randomized, parallel-controlled
study

H-EN FANG S
the Second Affiliated Hospital, Zhejiang University School of Medicine

Barley green extract has exhibited activities against chronic disease. However, data is

scarce on the effect of barley green

extract in reducing serum uric acid (UA). This study aimed to investigate the effect and

safety on hyperuricemia progression.

In this randomized, parallel-controlled trail, 118 patients with asymptomatic

hyperuricemia were admitted to the study

from July 2020 to September 2022. They were randomly divided into study group

(balanced diet with barley green

extraction, 64 participants) and control group (balanced diet, 54 participants) for 12

weeks. The primary outcome

measurement was the change in serum UA. The secondary outcomes included the

prevalence and risk of hyperuricemia,
and the change in anthropometric index. Safety was also assessed.

Although the serum UA changes from baseline were not significant different between
the groups, serum UA significantly decreased in the study group but not in control group

among the participants with the serum UA < 462.50umol/L and women.
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We did find that the prevalence of hyperuricemia in study group (57.8%) was

significantly lower than that in the control

group (75.9%) (P=0.038) after interventions. Interestingly, multivariate analysis showed

that compared to the control group,

the risk of hyperuricemia in study group was lower (OR: 0.423, 95% CI: 0.190-0.940).

There was no difference in secondaryoutcomes or safety outcomes.

Conclusion: To some extent, barley green extract may have potential benefits in

improving

hyperuricemia progression especially among participants with mildly elevated serum

UA and women, but further large—scale trials are needed to confirm this finding.
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MR MR B B AES 5 771277 i AR

A
m

IBREFERER. |
REFZrmiiRS
AREAREREBEREN MMM B ERGF AT N ERS

PRER SKoKEE Z=BRES =18 #NE MR ERe

BEY: Wit EERNEERNEEAGREEERTRESE, NUBIRAITE. ikt S5
FRSmHEEN, HEHLEERRMMERSAER, FEETE NIRREFTIRIEE.

Bk RE—F 54 SLMARERGEHIENZHEERMPEEERTFR (BMI15.7 kg/im ) &
BRI ST U AR 1. SEELITE: RAAFES O (EREUERS PA) | BERRE.
et RInREE, BEHMEEFNR. BHlEE

BIRFEZE (RFS) KE; 2. MAMUMBRERTH: EE “ BHEEN ~RRZE~TiRIE—
RAREERR 7 AOIRER. A (B—MER) LABBEWHEORER#T (ONS) Bx, SHEIESBHINEE. Tk
RFS; SHiF#&RH ONS BMRFEE (FERHETIE) BHEEM

RANADFREN, REAREEZME, RABIEF (PN) XSG ONS HEFTIERE, LARELY
[FRESRTE; FENMZMNE (20 +ONS XBEHFHEE 50% L) 5, #EANE=MER, B ERA
PN, SEZE2FERER (TEN) , HIEEBBERIXES ONS ELfl;

EEAIEAEEREHASMMER CARERSE ) , METRERE. SRS MHERKBEEIRIES
3. rEll: EHREAAE . NMEpis (1S5RS BRAEE . (RIER. PA) « ISR, IBRERREERE

ZFR: 239 4 TBHMMLESRXS, BEMAEH 41.6kg 1B8E 47.4kg (1800 5.8kg) , BMI H
15.7 kg/m #AZE17.8kg/m . AEEDOEREEEIRER 17.8kg 18E 19.1kg, (F88AE8 7.4kg
8% 11.2kg, RIRMREINEERIXIEIMBGIMA (PA) H 3.7 &K

EE 4.1, laRERGHE, BEEK. SHEZFERE, SRRENEITERE, BANRIIBAEH
400-600kcal/ BiIRFAZEIRER 1000-1200kcal/ B, HATHRAERSZRFINER, EiEREPENE.
BN TRZERREBIRFASSIEFTEH R

&t WFHEERIRERNEREEATRES, ETHEETENMAME. MBEAEFITRIBEEXE
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B, HEEERINEEIEES RFS Fifh, MRAFERETRA PN+EN K& 2 TR MBI XHE
KiaRmiZEnSm, EFEeE PN @ TEN g, &

LTMKPHIFZMINER . 18A (PA) BIHMEERTIRR . RIVMEMINEELENR ISR, £
BIRZAEAY “URfdh — IER - 3235 - i - 4T 7 ERTRERE, HREBEEHIRREFRGITIRM 7L
iR
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MEMESSHINRE4R Im RN B 5
WA EIEGEE A RS RNEF LR EBEREFR N EEREFERER
HARpIEFEIETNREN B MEH RIERYIGIR RMBHIR G GZE

B3
BEASEHRER

it BRI R UL E NSRS S A E A EENE P EE BN ANIGARAS, FiEiTH—2
Zidl 9, RTHAESERFEPBENIRREFRSTFRMERENX

BEEREXHEE: BERNNN. 55, €& PEEYESZSE, B pubmed . web of
science . clinical trial . embase E#iEEE, REERMiT : WLAFE "bifidobacterium” . BREF
"enteral nutrition" . E¥E "criical illness" . f2= & "brain injury or stroke" . @4 E "probiotics" &,
1ERATEIJ9IE 10 £ (2015.8~2025.8) , HEHRT 144 TERER, BIHIRSHIEEES . EIGKAT.
FEE . FRES N, FAXIEETEMIAE, HRFSETNRER AR, REEMA 12 TRIGKH
RHTOH, B review manager5.3 ; HBRITHERRITERHSFHTILER, MNRHERERITFR
BrmE_SaibisR D FLEKT, RIARHIERIE. 85, BREBEZFEREHRIER £F, SHRIOH
TR,

12 A5 1022 BFidE ( HPMERA n=501 , BBE n=521) AIABHEHEEST, ERETW
BHENEE BRFESENERES RN E R A REEENR P EERREERNBMEHRERE
=

(OR=0.25,95%CI:0.16~0.38, P < 0.00001 , hetterogeneity(p=0.55)),6 I # 5% i 564 &
FidE (HPUWERE n=262 , MMEE n=284) WABEFRENGES T, —aEME DAO & D A%
RERVWBEHENKERERFRSEAEFRESERAE AEFREURESERFPEERRBTEKERE
&, (mean difference[MD]=-0.63,95% CI:-0.45~-0.81, P < 0.00001 , hetterogeneity(p
< 0.00001)) , (mean difference[MD]=-1.61,95% CIl:-1.42~- 1.81, P < 0.00001 ,
hetterogeneity(p<0.00001)).

RUSATEEEE A XS EAERIERERN AR ER TR EENZPEE RS REH LESER
BEE NIFRMR, RHFEEE—ERYE, BEEH—SHInRRESEMKE, EXHATEMRINESH,
K&t BEEEFRNETRERINEER, EMREEREHERITESX, RPAFKEE—EFERY,
FEEKHE FEIRKRASIERESZR .
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I REFZEM. RS KEIESFHR
Cardiovascular disease burden in China attributable to
unbalanced fatty acids intake from 1990 to 2050

Xiangrong Liu, Ying—Hua Liu
Department of Nutrition, the First Medical Center of the Chinese People ' s Liberation Army

General Hospital

This study aimed to analyze the trends in death and disability—adjusted life years

(DALYs) due to cardiovascular disease

(CVD) associated with unbalanced dietary fatty acid intake in China from 1990 to 2021,

and to predict the disease burden levels up to 2050.

Using Global Burden of Disease 2021 data, we examined death and DALYs rates by

age, sex, and risk factors. Joinpoint

regression assessed temporal trends. Decomposition analysis evaluated contributions

of population growth, aging, and

epidemiological transitions. Age—period-cohort (APC) modeling estimated cohort
and period effects. Bayesian Age—Period— Cohort (BAPC) modeling projected future CVD

burden.

Age-standardized death and DALY's rates for CVD attributable to low seafood n-3
polyunsaturated fatty acids (PUFAs) and

high trans fatty acids declined, while those due to insufficient n-6 PUFAs intake
increased. Despite fluctuations, overall CVD burden showed a downward trend. Burden

was higher in males and older groups. Population growth drove the absolute

increase in burden, while aging and epidemiological shifts had variable effects by risk

factor. APC modeling revealed

significant age, period, and cohort influences. BAPC projections indicate continued

80 >»



CCNC Ze25

decline in CVD burden from fatty acid imbalances through 2050.

The CVD burden linked to imbalanced fatty acid consumption demonstrated a general
decline, with forecasts suggesting a continued decrease by 2050. Older adults and males

were highlighted as priority populations for focused interventions.

These results can inform the development of targeted prevention and control initiatives.
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WA E N SEXEESFENS PFHRHAERHE S BHIRIST
FRAVEEE

1BE: BRI BHERAZWEILIRTEER 558

e

HRES (eating disorders, ED) 2—HE&1, FEXMAREHRTHURNEY . AKREFEF
BEEXE, ZGSTEIEaEREHRENBENRR . #EHRAEEESLFINPEFERS, BE
FIMEHEIRTHEEIOIBRER ., ARRIRET 612 SLIERBESE, HIFEMN 64 kg [#Z 34 kg (BMI
12.2 kg/m ) . BEHWMZH. BHER. ARRKMEEEER, R TIZEBLIRDBRATNEAERIE
E20, ZEGERIRAETRES I REEERMEFKMW, BFERNRM. SEEXEMELL, ZBERIIGKRE
NEEER, RETRHIARNINTFRMEEYE, UBHLESOEEENRSNRS . STHASER/BEIEERTE
BIR, AAREROZEESZIIRG . KREARSHO . KERHE, RARTE D EREIERIGKIFER
HRERHLE . BB RIRREERRM T BEEET . ARBINERASZN G TIRRENESEEMEPNEEY.

E1H

#WEZERE (anorexia nervosa, AN) 2—iiEBIEE. EEEET™ISRHEE, SHFSEHE TR
HEFEREKE, HMSIESHENESIR. ZREERTESOENERTYE, BRELNH 0.5% E1%[1]. %
BAMUREEIBEE, TR KIBOCIERE, mERFINE 2], MATSEBLAFEIRETIHMNS
FREKINE TS ENESMIAEEXE, #mELMEREE [3].

FBIA—R 12 ZLERE, RMETERETE (FEM 64 kg THEZE 34 kg, BMI75312.2 kg/
m ), #BZN. RE. AR TEIKMEFERER, XEHEBRMANRRT HEERISHOIRDBE
if, e T ZEREURNE O FERENS OINERERINR TN, Af, E5L FEETR, ATFHEEREN
SEHEERITIN, #EERINZIEEmEIRNY, EUESEIRIZERZ. Bit, EiFHESEEIR
FEEZE, AUBRENERIKRETEEITE.

ZREFmR, ZmfliRRRERAMTFRARENEZ M, MIaREEMARAREGTIESEN . BETH
ZMRIHBRTBIENEIRGRARR, IGFREITESEIFRRIMER RS, FERFPTRNHLRE. RIFFR
MGG RBRISLEX N ERETEEXEE, BT HEMZIERARSERK.
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HIE
BEER

BEN1254H, TEE 1 FESRBRFEIMIXE, (FEH 64 2FEE 34 2F, BMI: 12.2 kg/
m o, BEEPRIEFHRZH. RAMCIZAOTE. AZFER. &1 1MBHITEKN, FEEMIRIK
I BRI X o

ImPRA R

GEREERELE, 25T 10 FRkZEEERIEIR, TERREMRBERMARRE, TRIFIZME
85, (MENERTREREEE, KKTRATRRER, RMERMR, REEEEKM, OFB58K/453,
ME 102/58 mmHg. AfEfE, ERENEBLERERAMBRIMAMKERE, AEEEZERFE, BEE
REHB=EKFEERS.

12T
ETFBERE. BRRMLLHENEER, SEERKPTRSE, MS2HNHRIEE . MEERRE.
tesh, BEBME. ORFIERMRIEGERETESEHTEEERAFAREX; Eit, F2H—SHEEAD D
DRER O MBI, LAHREMETERE
iafriaht

HMEBENER, HETESHNGTAR, 8FEFRIFATMOETH., 8%, SHEESIEMEFEAN
B, BENEHRFERLEIMAERANGE, AEHEFRNKNR. X, ZHOESaUSHhEEERE
REVRAWE, FEESIREEXOETR, L, EHENBENEEERRIRENEER, T
PR o

WEIES5ER

TEiaTidiEd, FEPEDRENFETMROBERTS, IFHEENSTHRNREENHLIE. BEIX
BESIREMIPRENE, BEEREEER, RN, RXEEEFHIKE, FERAREITAR, MUE
HEERE.

e

R BIRIRERARAIGARRIE SR EI PRI IR E . LMERSRRIE, HEERSESHBER
EEETRE, HEEERMINENEOEDE (1], FAHEOIBERNAERETRE, THETEKM. RIS
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ZFERK. s, EBMREL, REERIENRFNEHSOE. MEMRZRZEX (4], RIARE
BIRRIRPBRBT RN A WA INERE .. HRTRENEPERAHE [5], FREINEGS

HRETRBTREERE . THEFEZUEFD, FH—LRRENBHSRANZINRENRYSTR
B& o

EigHAE, MEFEERRRIHIFSERNEZ Y, XEFTLIBRIRIZHEMAS W CEERRE. LI,
ERMEEL, RZURSHBEHRZITELNEST, #HMNERS (6] BELt, IfREENEEITFEEER
FBOIRINR, REFRAEEDE, ETRHTM. @i, FRfliaISERaTNERLE, BHERX
BEUESFRESHNCEE, MIRSBRENEEREMTHR,

IZElia TS R RER, NERZEEM . ARfIBRERERETRE, #ERXEERER, BSHIR
I2HEMASREAERR. B, IRREENFRIXERIITHNEN, BRERMERBREERIEHE
REE, EAARRE, BHRNHAESERNTHEERNTIEEEXEE [7], MABGIFRTIE
FERE—SEE T EmITGEEEERRTNOERERNEREN, ERHRBIFTFIEERISHRERE

tt5h, KEEFBATBHNEFNZINBERFRARIT . Ehlh, BHEIRIRIFE TERIARERERE
PBRAEFRTRAURSHIIRS WINRERINREE . HRET, #RERSSHEMMETSREZEINE
X, KEIEFRGIATREEMEXLEZE (4], B, $HNHERERNSTRESENEGE, TNEHTEFITME
MANMMEGIRE TR, ERESOEET, UEEREARENEERE. NMEfERRRTRNERLE, LHR
TEFERLtERHEP, UFHERKPEFRTRYBASIRANEERSE . EX—TEH, ImREENXERER
BIAEERRR, HERSHERNSIERE, NESTIRNME,

FfliTieiRRT =R E R IGARLERNET . 858, BELIMRIREETRE, #RASM TRKINE
ESMHRE, REWSMERVENS S, XMRirRIABHRBFFRRH TEZNIRFRSE , BES5X
AR EIRIERIEBEHINGLL, ARAIRYIRIFIESHEEMN, AEEFEMEER, NMINBEXIRRITHEMRIX
it InREENENRRRNHERESER, FEERERRREE, BRIRIZHEMADILERE.

teoh, mBIRR T KETRENEERRRIOFAREM, BEATSERSFETFNERE . EFHES0
EiaraEaNEE TIERIEN R A e RERINE. RENREIIBEERIERM THAR, BBRTH
1M, HRERNEEEER. REAFMNKEEZABFPRIEMURR, SIESHFHRNEIR, (BHHE
AIHEIRRNIERE . Z LR, MHEERSENRHTFRANEFLERENSFRREXEE, AR
REBZERKUIS IR T B RUREE
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IBREFERER. |
REFZrmiiRS
WiRFE T EHZSEEERENTOFHEREISREA ST . BEIRAS
TR ER S

A
m

MR MR B B AES 5 771277 i AR

BRI BEER A ZH Bt REEER

HABMES (eating disorders, ED ) 2—HE&E&1E, FEXMAFEHRTHURGEY .. FEFFE
piE ExXiE, ZGAUTIEGEHEERETINEAERR . HENREBEESLFINPERFERS, BE
MIESE BINREACIREE ., AARKRET 6 12 STHREESSE, HIFEM 64 kg I£ZE 34 kg (BMI
12.2 kgim ) . B HEMZH. BE. IERKHSERER, RIRTIZERT RS HRATNZFERL
SEZW, ZHGERE AETESIREBEEAMENKN, BFEREN. SEEXHELL, ZEEMIE
FRUGFEER, RETEH G5MTFRNEEN, UBLESOEEENRSNMES. STHASR/NER
IBIEER, AMRERHEEE SRRF. RREFRSHO. AEARE, RANRISLERBENIG
FRASERIRIEN G . ARBIAIGRER RETEERTR. AREANESASFRESTRRBELETENE
PREEN,

e bariin

FEBIA—E 12 SitEE, RMEFERETRE (AEM 64 kg THEE 34 kg, BMI 79 12.2 kg/
m ), # BZH.BRE . AERTEKMEEEREIR  XLHBLN AR T HEERRSHIA D KR,
ERTRT RERIEN B FERENS OIREERNRERM. Af, A5 FRER, BFRERENS
FEEERE T, AEERApZHEE@EIaHE, AMTESERZHIFS. B, EiFESOEEIR
FeEZE, Y BENRBRNRHTEEITMG.

2R fRRA PR TR RENESR Y, MIGREERIRKAREGTIESEX . MENHEERTRE
FSIENEIRSRAAR, InRETRESEFRRIIEEZE, FBRETRMARE. RIEFFRNESE
FroREE FICIEXINERETEEXEE, BEITFHENZSUERIARSERK.
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RIMNZINEF. BRER. BREFATRIFTHEMFEHIFIRY
FEEFA T BB BB EI N AR

mPRR A

SRIFF 1200 KB
BEHEMAZMEILRFEER

BE: ANESHTHEEEMARSRNEARTEEES, LRE “ABXRFE" EiChEHM, REFEESR
“Kpehh, RFPE. BEME, RAHE. ZEEME, HRERE" MiatrBXStEnsnsBmaFR,
AREEFEM BRSIBTPIINBRAH RS

XgE: (r7; B RESS; SHRiCE; BXw

B#EIEl (Bone Marrow Suppression, BMS ) 2EATRERNSEIRMN [1] , ASMEMAE
HEROHEERE U, FENSHEDNT TR SHEETEIRN EERKIATT  IEKATRE . B, EET,
FnFEE (2] . B FTPERICHPEESRET, BNaPESSMNEFRET, T8, G, FHEES,
EUTHEXSHENTIS SaTNERARES . AXFPESELTEXBHENHNIRK, KIPEER
PriaEiEmFInIEic Rt . AT REREE,

1 REDRGELTEX B EEPHIRINA

BRENNHEPELEZPERRICH . KIEBSHEIIFSEEFEZNSE. X2, B RRREMERR,
REBAFEITA EIR” . “EST . ‘MR FREEEE (3] o “AURBAT , RMEAIBHEE
FHIERS, AIoRE MERENANE, 1Ea%RKA [5] , BERHEKXERNER, STHEERENRIERZSE.

PEEFFETHEZRFUS. AETFEES, F58REAR, URFE. URTHK, EMaEEns
LB BUATRE:

CHRRIR, RAFE . Baliafr BRNEINPISETARRATEH, PFEEFEESREGHBGE,
BT BRI P AMXAEERRASHIER, RERUEER, BEER, ETxREFR, KIRF. 1iaH
2 RER [6],

CRIEISHE, NARE. PESERITHESH, HRBEWE, RitbAR, FiHL, SHESESKRIN
Bt BESAMTIRER , R EIRRP U ENS “RETR” , HISSHK, BEERTIREBEMZEMERME[7].
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Q@XiEITZ, BRES. AEETMBEERFEEBAMRIBRFRENEEE (8] , BHEAS. £4
B8, RZE/FHFPERSRERERE 9], RMEENFERTIEZES, TKRK, HhFEEFREL
rREPHRE SR,

2 REEFEMmGHITAXBHEIPHEIRERT

REEFRMABHENE, AIZE AR’ Hie, S8EIHNPERNKRIHEREWES, B2 ‘KK
kB, BFAR” . ‘BEkhE, e8HE" . “EEWE, IRERET NSHaRR, HAXUTEERE
HAHITEF NS AXAERATED

2.1 Kwsehn, RFAE
EM AR HARESWT, URIEERITWT ERARLEREHENHMEERE
REEFTGE:

O—fEE. EAFFEEFEREY, UEFTRIXEIR, SISTEMINERANT, FERERLE;
EFUTHREENEMRRTS, RIRENEFREAN, BREERD; ESRERFXBEEHENFERH
B 8, ZRIMIEFNGE, CENIREIES,

QEBENHSERAR. ERTRRISAFSMEERRIERENTE . EEMPERREHOEIM L, X3
B BRTEFHENPERENHR, RIEBREEFANSHEREEE, FHHUEFRESTREEERE, LA
FIRARR . REREIR . #REF, MBI E.

2.2 BRmbn3E, RE5HIE
EMARE: PHAEL I BEEHRERE, SEEHEiarr RIGEIEMBIZE
REEFTGE:

OHEEXTPRAOHEE . BERHTUTHENTERFES, BRRREE, RARFHEIHERERE,
¥ FRMERFESERMA[10]: A2, 4%, W5, 825, K. P&, £REH., RH. @9icF. #K.
SREFR (%) . MIMREDRBERER [3]: 8B, BF R, K. FEi. %, B8P, =tA.
futant. ERES | (%) ¥, FMEE [5] EBNSR A . HRHESRY, MASHC. WS, 45,
icEEERIEEE. HSFNNE (8) #.

@FBEUZOHAR, BEBHAERAIEL . IWEBENPEEFSTNESRIIRE (k) EFRRET
|, IEREME. ABHES, RiGEABEIIESE. HELBNESHEERENIRR,
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QBEBMINGESS, HBERNE, ILXBHBEZOHASIRD, AIFHAERINEFRTHEMINET
in 7, ARNBINARKKRERZNEEFANS, SREEHDETFERE, REEMEAES, BRBmEKRE
TR

23 BEME, BHRER
BN AR FRABALISEETE, RNENSKSERENEE,
REEFTGE:

VEFRNRRIFNEE . Bk, EFRRARFENAREEE, BIRMIRERIXRIEXHETE, E
7 IBXISEPEMEE, FEWHITEFTESHEN, LENBUFERST, BRAF, NERRGIEER,

QEFTENEBE . BERERK, I0E 3 AFETRHED 5% , %k 1 BRO#KSBE RV FEHIE
EFRS ERFAEEFANEHRN, XBETERZSTIENREFRIMIESKITEFR. PERFLINBRE
BRAbEE . #h MFMZm, LUSHNEXRZA, MBA. 58%. /. Bf. 82, Ea, . 4. 9.
WES, B, LRF. L7, At BMESER (F) #, TEFAf. 8. PSSR EHES
HRIE, FHEE5EE HESIRA.

3 NG

AXET ‘X Hie, REEMERSMTEREPIES S, B “KRshh, RFIR” « ‘B
w3, RBHE  “ERME, HRERE" , WEEINHSEABREFRTREREABFHTEHREFEN,
REIEFH EEFTM, MUEATFESRGEATEXSHEIHIEHRERE, #—PREPESMHaHTEX
BREFIRIERK 738, HEEFRS, REEERE.
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Effects of nutritional consultation combined with individualized
exogenous digestive enzymes administered by a clinical
nutritionist on nutritional and immune-inflammatory status in
patients with pancreatic cancer: a retrospective study

junxuan chen

Nanjing drum tower hospital

This study aims to retrospectively evaluate the impact of nutritional consultation
combined with individualized exogenous digestive enzymes administered by a clinical

nutritionist on the nutritional and immune-inflammatory status of patients with
pancreatic cancer.

A retrospective study was conducted involving 123 patients with pancreatic cancer who

underwent surgical intervention at the Drum Tower Hospital, affiliated with Nanjing
University Medical School, from January 2018 to December 2023. Patients were

categorized into two distinct groups: the intervention group, which received nutrition

consultation combined with an individualized exogenous digestive enzyme program

administered by a clinical nutritionist, and the control group, which did not receive this
intervention. Baseline data, hematological parameters, body composition metrics, clinical

outcomes, and immune-inflammatory biomarkers were collected and analyzed
statistically.
With respect to nutritional indicators, the intervention group exhibited significantly
better outcomes than the control group regarding weight, BMI, ALB, and CXI. Pertaining
to body composition, the intervention group demonstrated a significant protective

effect on muscle mass, and effectively mitigated fat loss. Concerning immune
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indicators, the reduction in LBC in the intervention group was significantly less pronounced

than
that observed in the control group. Furthermore, at the conclusion of the study, the

LCR in the intervention group was significantly higher than that in the control group.

These findings suggest that the intervention exerts an inhibitory effect on systemic
inflammation.
Incorporating nutritional consultation combined with the administration of

individualized exogenous digestive enzymes may help improve the nutritional status

and immune function of patients with pancreatic cancer.
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ERIMAINETE. BNES. BREF AT AIFHREMFE
PERERINEFERA RIERE R EIEIS BT

XIZE=
RiEhE—POER

BRY: DEREBRIZREMINEFEXF REIR R hiaEht

Lk HENERFEMM, BHEERE, #5PXHFEHT. web of science , pubmed ,
Cochran library %, it BXPERERINEFEXONE, XiiE/ HELS ‘RERIES " . ‘R
EER. BIVER" . “RESEFAET, BRER" F, ORIIREL 2025 F9 810 Ho

ZR HERE 126 BNE, ERESAFRNEFRMEXHING, BIZEXMAFEERISIH 17
=, B IR 4 K (B 1 BABRENIREFINERHAR) , IKEE 1R, ERHER IR, Gk
3R meta®d 4R, FORE1R, HE1R. SUEXBRETRITAMEERALRENSERERX
FEAE (61/106) , 8 ESEEXMRER. SERE. SEMEKR. SERIRETES, HXAAEHEX
HFEE (32/106) , SIETE K&, BERMERRSES . REBEEERERIMEXERRERLR, B
AT EE (1) NEBREER &F (2) FRGFE (3) SEREHF (4) TERKRAR (5) HERME
RARHERIERE (6 ) EFREFRET FHEEBEFIMNASERXARE MEHISESE, MR
HEETFRIREFERERTT HPN il BXHEENMERAXE .

&Zig: RIFRY HPN iafr BT HRETRI HPN BXHLE, BUWHNERZISHE . FBRIRE
nENSEH PEXEE,
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Nutritional Management in a Postoperative Rectal Cancer
Patient with Intestinal Obstruction and Severe Malnutrition:

A Case Report

Yanyu Lu, PianHong Zhang
The Second Affiliated Hospital Zhejiang University School of Medicine

Malnutrition is common in gastrointestinal malignancies, especially after colorectal
surgery, and can impair recovery, immune function, and tolerance to therapy. This case
describes individualized nutrition support in a postoperative rectal cancer patient with
recurrent intestinal obstruction and severe malnutrition, highlighting the role of systematic

assessment and multidisciplinary care in rehabilitation.

A female patient with rectal adenocarcinoma (pT3N2aMx) was admitted for recurrent
obstruction and comorbid reflux esophagitis, gastritis, duodenal ulcer, and hypertension.
On admission, she weighed 32 kg with a BMI of 13.85 kg/m . NRS2002 scored 4
and PG-SGA scored 21, confirming severe malnutrition. Laboratory tests showed
hypoalbuminemia and anemia. Goals included stabilizing gastrointestinal symptoms,

correcting deficits, and preparing for stoma reversal and chemotherapy.

A combined nutrition strategy was implemented over two months. Parenteral nutrition

(PN) was initiated, and early enteral nutrition (EN) via nasojejunal tube was introduced.
Targets were 1250 kcal/day and 48 g protein/day, starting at 50% to prevent refeeding
syndrome and advanced according to tolerance. Supportive therapy included acid

suppression and prokinetics. Monitoring covered body weight, gastrointestinal

tolerance, and biochemical indices, with dynamic adjustments.
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After two months of intervention, the patient’ s nutritional and clinical status improved
significantly. Her body weight rose from 32 kg (BMI 13.85) to 41.5 kg (BMI 17.96). Serum
albumin, total protein, and hemoglobin increased toward normal levels. Gastrointestinal
symptoms were relieved, allowing progressive EN escalation and reduced PN
dependency. By the time of planned stoma reversal, her functional status had improved,
enabling readiness for further oncological therapy. Family engagement and patient

education overcame initial resistance to tube feeding, ensuring adherence.

Early, individualized, and dynamically adjusted nutrition therapy is essential for
postoperative colorectal cancer patients with severe malnutrition. In this case, two months

of combined PN and EN, guided by systematic screening

and multidisciplinary collaboration, reversed malnutrition, controlled complications,
and optimized conditions for subsequent treatment. Standardized nutrition assessment and
intervention should be integrated into perioperative cancer care to improve outcomes and

quality of life.
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mAREF NI EFERBBEER TERRINAKS
mREF 112 “ =48R SEEANIRRRSERSDE

T EEF
*BINAKF B R EER

HMIEREFRNSAEFENIIZERD . BUEHSEFRERFTES . RERERBUAREESSERE
Ftlias, it “GlaEn - IRSRE - BESE 7 =HMeE BEX, FEdTRIIEZEN
ERBIIZRSRE. BEBENRUNFEEESEINBNE,

£ 2024 &£ 1 BE 12 BHAia), HRIRKREFRINSHET “‘=HREE ~ &8, BETIEENHEE, [AF2
FOIRE; IRSHERRE, RASENERSHN, BES5WE, MEEMER 5. % 260 flsii2
BEFARFHER, ERERERE 120 FI. KZERERE 30 Fl. MEESE 30 f, UREMERK / ZREE
BE 80 fl, BEME “1+ N” EMENHEMAR. i (€ “GL + &T ~ £RERS. BEBREENSS
a8, MILZERLERE( 5 2023 FREAMLE OB ER  HFO T RREREEEENEEYR

it “=#MEE 7 BXNE, BEEFIMRMBEERM 32.5% RAE 79.2%, EFHENITER 41.3%
ezl 78.8%, IRRICHRTHZEM 38.6% BIKE 82.3%. SRR BURERHA, M EHEM 42.8%
EFHZE 80.5%, INZEEHEEMN 72.8% RAZE 95.6%.

IRREFRINZ “=HiNee” S1REN, BILWEEN . REBRE. BESS=HENNRERLD, TRE
ML REIERE SR DI2IEERREFIRE R, EESHENRBMN, AKiZTT RE. RSBRURBEF
BHRLSES, MitREFTVINERE. FCHRRRE T ISHAISTRER.

95 >»



CCNC Ze25

U OIVESEAEE R R E O IRRERISN

RFE1, 1"

(1 IBBEARERETER. BRERNAFIZXER)

e

BiY: BERSRIHEREREEE (FMT) E3HONESE (AMI) RiEORREFRIERNE SRR
MAME. BESH FMT & " 1% — O " AT ORRSNEENS , FHEERE 06, @&E0IUEE
BERGETER, 73 FMT 20 MERSSERIGRNBRAIECIKIEIISEKIES . RN, BHISRAREFE
a5k, ARERAFXLGERESE

Bix: REARAMXHEERS X, FE PubMed. Web of Science #l Embase #1E E/I1E X
Xik. RRFWESETRRASEHIE, ZORTACESIHONEE. FMT MIOERESFBXARIE, X
F Cochrane R MIEIFE TR, A-REI/R - BEXEEXRM SYRCLE TRITFMNERE, ™IRERE
PRISMA #5mait{T X E e SRR, R ZRIZEIITESY

ZXR: FMT BEENHIEE AMI B ORRE: £RHER, BIF-EsHEMEES FEESSD
IERESCMENERET, EEREMR TMAO KF, LAREI/MREENIERA; ER&EETHMH,
IBMENRESFEREFERE, (BHRTE T HRSW, FERSEN, BINOMRER Treg HIRLLAI, (Bt
M2 BEREAIatRk; ERERIEINAEAE, FMT BLLimERISRGHIPHIEMENE 8 (1L-8) ISz
EEAER1 (MCP-1) B9, £BRERNEENE. XENHHEIER, HENEBCNRERMN. (&
HALSEFE O IR

it FMT B8R " 7 - O " £ AMI B CIERERRIME 2L iaTr S . RER B THFME,
(BHEIRHRE. RRRATGHREESESFSENIETEXEN ., KRRFEH—ZRNAREMERINH,
EIRENIRIT R, BRIGRELRS. BEBEETRRE, FMT 82 OERENEASTEIEN
ME. BIRIRHAIEETIIRREE, 73 AMI BERETIRERE.

Xigia: [UEOIIEE; HEERSIE; B - Ol

SO IAESE ( Acute Myocardial Infarction, AMI ) 2EKEIEkS M. IFEEMERMERE RS RO
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WURSEIGRG S, FAONERFPRBENRNERZ—, BESSCEERNSHHRES. RIE (PE
OIERESERFIRE 2024 ) MR, BESFHESMEONIETEREIZ 100 BHI, 35 ~ 54 SHEFA
BNEREETEEERT 30%, SEESMERKEE 1], CHERER AMI &7 EF A RAIELEMER,

E—MEEMNKBEESRE, MNORESEEERTM. Emilgk. OB, BRESHRKRERE
FZMEE [2]. MEARENE, ZAENORESAESENE AMI BEEEFRIBXTNIETT (PCl) RiF
A INEEIEAT , BEIBIRFH A RS M E( LVEF ), BB ERWEER ST LVESV A EETHAKSI(LVEDV ),
MR O, EOIREE 3, 4].

EER, HESEEEENFIINHEZNER, RRRNBENENEFESONERAZBFEENME
BIEMLE, BRI LIBIERAR EEENEND , FHiEE SHHITZEE O IhEE . FEULL R E “BF -
03" (Gut-Heart Axis ) BESRUIRH D AMI BORERBIZE T £HAMA (5, 6] “BF — (O4h” 20 AMI
ARECHERSMNZONFISELLTIASE: 1) BESHE (lipopolysaccharide, LPS) RFEHRE=K
FAMEEN—FRD, TEBERERPSIRIERSHRENSRNE, E8H NADPH S16EE 2(NOX2)
RSB SHMREIIFIE [7], MFRCREEELBHR AR (R IEL S e RZRK [8]. 2) fEhERERs

& (short chain fatty acids, SCFA) —&2FEMEMNERERH TREBREREFHEM~LE, TLA
G ERBEZF (GPCR) £& [9], @ERX. KA. (BHBEEREHSESMEHARBIRNERE, &
5 AMI AEREME. ESOMRIENNE. 3) 4= (TMAO ) EKBERIX|HEFEREN
KEARS, BT ESEEREAHNE . RERRN . ARITEESEEMMIMRECSEN IR AMIBRELRRE [10].
LESMERRAI TMAO FIE# OAAEX, IRIESEERISHEMWHEE, MmEm AMI RECIERS [11].

AEX—ERT, BEEF#BE (FMT) (EA—MERRE. SEEEREMETSHTRFR, BRIULHMA
FROEITINME [12]. BiTSRBREFIIINEEBEIRERER, MU EBKEEFHSHE, FEENEY
MEZIEENEFHUHINEMERATINE, B, SEABRTHERRR FMT £ AMI aIERNEH
REBERILAR - DA R NI B AR G CIERERNARIR S IR AR .

= XBGRIRTSEIS

AT REEEMAIEAXBEM, RIIRATREMNNEMERSHFEIE, BEEEITE AMI KR FMT
M OREERERZMAERNG SIERMNE. FIERET =M ROEIEEEHAXEEIR: PubMed. Web of
Science fl Embase, XLEHIEEEEVMEZME, 155 2E0NERBSHMEMBARRSEEEREME
MrzRE=tcE. SRREXAETESEHREEESHAN, ZOERABIE: ("acute myocardial
infarction" OR "myocardial infarction" OR "AMI") AND ( "fecal microbiota transplantation"
OR "FMT" OR "intestinal flora transplantation") AND ( "cardiac rehabilitation" OR "heart
function recovery" OR "ventricular remodeling") . B BEET S5 — O EIHEXIOARE, 0
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"gut-heart axis". "TMAQ". "short-chain fatty acids". "intestinal barrier function" &. ZrEzl
BESET, BAIHEMAT "microbiota—gut—-heart axis". "dysbiosis" EHT4ERIE, IRIFRIERIISEE.

TR EFREFGSE, RIRASHITHTRHBENEESE . WFHEISERIRE, /A Cochrane
(REBXIEITFETE, MBIFSIER. HERE. BiEiE. SRxEE . BRIERSFAEmE TG, 3T
MBIEAT, RADARER - BXEEX (NOS) #HITREITS . aiSLIRARNIER SYRCLE (RIEKE
HMETH, BEXMSERNRETFEERR, BERANENGEZTER . FRESITEESD, RIMSEIX
ERFENSEERE, XMSREEEFIE: WMERER CRAMESILSROBEFRE) . FMT F
TEst (RSt SiaITIERE ) « BIEMEISIRE (fHERIE. RFHEE) URERBUERSBF—HE.
AL, FAIRBAEAESITER, BEFRARHINERETOIERS, WRGICHITENE . EBANETEE
MEESITEESD, HFHERE PRISMA RFiFNiEm, BIRARESENTESHMERE,

=, FEECEER

B, $tmEMESURN O IRRENHR EZEPEIRRIRE[13].25WiafT 14 B EEEE [12]
=AU, XETFRRENARBGEREMENESTEE, BESMHEENE ORINEE 15]: ——RRLEE
REF=9In TMAO BIF=4; —2IBMB=HNEI SCFAs RIKF; =RB(CHEFEINGE, ROMAEES
WS NREPRERERN, SIERANTOIMESNMFE. Hf, FMT {EA—MEEsEE . RiEEE
PEERESRIATTRES, BTSRRI ERSENBERER, UEREEREMESHBTEE,
IEERE AMI REOIREMERIME TEXEN [12, 16]. Yang FAFERA [17] I FMT EFEE K
INERFEEBEREYEE, RMECRAETDH IFN-y BEERETEEPH CD4 IFN-y HMIERIEFEE,
T ORI ETEOEE. TANG F [18] i@d CX3CR1-GFP &R FMT sefs#h s\ &
4, WEERAEXENEREE, FHESOIUETRNEFS,

ERSFREER, FMT BEESHEYIEES FEESS AMIREOEES S50 MENEERE .
AMI &M TMAO KEREREAREEAS, TAESEN2-3 18, BERESFEFROMNESHR,
e 2% [19]. Zhu BEIBARIERZAE [20], FIF FMT 4§ TMAO KEFSHIMHAGERM S YEHSIERIT
BEEERE, ATEENESHRNIIMREEMISIRIRE . b, —LFERERTAMER TMA 2
RESR ESiERS (cutC/D ) BEMNZAKES TMAO FEEX, IRTRIUAERBERATES [21].

EREXERATLE, FMT BESMIGIEEESERSHINECIZEEE. AMI REEEREEX
BASHREK | KT, RMAERABEFUNMERTEEF -« (TNF-o ) . BHRTE -6 (IL-6)
MENE-1p (IL-1p ) KERERS [22]. AREKI, FMT JLMEINENRESFERENFEE [23], X
LEREEBEERTN T @RS E, FERXVN. IYSLIORE, &% FMT 239 AMI /M EOIRAR
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Treg 4REBELHIRZIE [24], BEES IL-10 FMXEFHRELR, CIESHEEREREZ. 1, B
BEERMLARY FMT al{Et @S0 O it M2 B ERMRAIRI [25], XM ERMEERER SHRESMRIEHR
EEX,

LRHIERET [26], FMT BHRMEMREIRIMLLZERERGHIDHBMEETE 8 (I1L-8) fiE
ZARENER1 (MCP-1) M5, £BRERMEEZNE, BESESNZ, FMT k7RI SCFAs 15
AR TR, AESHERENEPRIEXRIER, SR XERE LRARNEERERER, EaEHE
GPR109a ZMERRFEREARIX [27], MifolliE AMI RiFOHEERES .

ZEFMA, FMT BEREFRE. RRRERT . BERRESSFSENTIEEXE. HEER,
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A Phase || Randomized Controlled Trial of Orally Administered
Yeast—Derived B —Glucan for Alleviating

Chemoradiotherapy—-Induced Oral Mucositis in Nasopharyngeal
Carcinoma Patients

XEx 1,2 XZEE 1
2. BEEZ

Zong-Ping Han, Xi-Wei Xu, Fang Li, Ling-Ling Yu, Fei—-Xia Zhuo, Fang-Lin Xie, Xiao—
Min Xie The Fifth Affiliated Hospital,Sun Yat sen University

This Phase |l trial evaluated oral yeast-derived B —-g lucan (PGG) for alleviating

mucositis and improving nutrition in NPC patients.

Sixty-three stage llI-IVa NPC patients receiving radical radiotherapy (70 Gy/33F) with

concurrent cisp latin were randomized to PGG supplementation (Experimental

group,5g/10kg/day, n=30) plus routine care or routine care alone (Control group, n=30).
Mucositis severity (RTOG criteria), nutritional parameters (PG-SGA, body composition),

and hematological indices were assessed weekly.
The experimental Group showed significantly reduced mucositis severity: 70% achieved

grade 0-1 (vs. 36.7% controls; U=266.000, p=0.004), with grade Il incidence at 6.67%

(vs. 26.67%). Nutritional outcomes improved in the experimental Group, evidenced by

lower PG-SGA scores at week 4 (10.93+2.60 vs. 12.37 +2.39, p=0.03), attenuated
weight loss during weeks 3-4 (p<0.05), and increased body fat percentage (p<0.05). No

intergroup differences occurred in pain scores, muscle mass, or hematological

parameters (leukocytes, hemoglobin, platelets, lymphocyte subsets).

Oral PGG significantly reduces severe mucositis incidence and mitigates nutritional

deterioration during NPC chemoradiotherapy without added toxicity.
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Abstract

Object: To identify nutritional treatment patterns at an early stage to save the lives of
children with rare diseases and to develop a personalized nutritional management regimen
for a pediatric Familial chylomicronemia syndrome(FCS) patient and identify tolerance

thresholds for key nutrients.

Methods: The 31 follow-up points of FCS patients in the early follow—-up period of
7 months were considered as 31 samples for study. Clinical nutritionists dynamically
and individually adjusted patients' dietary plans through long—-term follow—-up, thereby

controlling and reducing blood triglycerides (TG) and cholesterol (TC) levels. Random
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Forest (RF), eXtreme Gradient Boosting (XGBoost), and Bayesian optimization, were
employed to assess nutrient effects and interactions on TG/TC to develop clinical decision

protocols.

Result: When measured in g/kg, Carb ranks first in importance, followed by LCT in
second place; when measured in %TE, LCT takes the top position in importance, with Carb
ranking second. In both cases, the influence of MCT and PRO is ranked third and fourth,
respectively. When measured in two units, the effects of the four nutrients on TC were
consistent with their effects on TG. Carbohyd rate and fat intake exhibit interaction effects.
When carbohydrate intake exceeds 15g/kg, every 0.1g/kg increase in LCT raises TG by
1.2mmol/L (50% higher than baseline), while the protective effect of MCT decreases by
40%. When carbohydrate intake is below 10g/kg, the lipid-raising effect of LCT is reduced
by 30%, and the lipid—lowering efficacy of MCT is enhanced by 35%. MCT/LCT exhibits
an antagonistic effect against elevated blood lipids, with ratios >0.6 indicating "strong
antagonism (maximum protective effect)", >0.4 indicating "moderate antagonism", >0.2
indicating "weak antagonism", and <0.2 indicating "no significant antagonism". However,
the machine learning model confirmed 2.28 g/kg as the clinical safety threshold for MCT
intake, beyond which TG shows an upward trend. The optimal protein intake range is
established at 2.5-3.0g/kg, while exceeding >3.5g/kg may pose risks by slightly elevating
TC levels. Since protein acts primarily as a secondary regulatory factor in metabolic
processes, maintaining stable intake is clinically sufficient. Calculated in g/kg, Carb intakeis
the primary driver of dyslipidemia (>48% contribution), with LCT being the major risk if
calculated in kcal/kg, MCT demonstrating significant protective effects (>38% contribution),
the carbo-fat interaction effect is more critical than individual factors alone. If a
conventional LCT diet without MCT supplementation is adopted, to achieve TG < 5.6mmol/L,
Carb can be increased to 12g/kg while raising Pro to 3.2g/kg, allowing the LCT energy ratio
to reach 6.2%TE. If TG < 11.3mmol/L is permitted, Carb can be further increased to 16g/kg
,and pro raised to 3.5g/kg, with the LCT energy ratio still reaching 8.7%TE. In terms of total
caloric intake, 72 kcal/lkg and 102 kcal/kg represent the upper limits for achieving TG < 5.6
mmol/L and TG < 11.3 mmol/L, respectively. The infant was fed according to the prescribed

diet during the 7-month follow—up period in the Nutrition Department, with both weight and
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length gradually achieving catch—up growth. Using the WHO 0-3 years height and weight
standard curves as reference, the infant's growth curves were plotted. During the follow-
up period from the 2nd to the 7th month (approximately 6-12 months of age), the infant's
weight increased by 2.82 kg, whereas the typical weight gain for this age group over 6
months is approximately 1.8 kg. Therefore, under the nutritional intervention and follow—-up
by the Nutrition Department, the infant achieved catch—up growth in weight.Other than the
initial follow-up period documented, at the patient's final follow-up visit (age 3 years and 8
months), growth parameters were within normal ranges: weight 12.5 kg (P3-P10), height
95 cm (P10-P25), and BMI 13.8kg/m2 (P5-P10). Language, motor, and social development

were unremarkable.

Conclusion: We conducted a 7-month nutritional intervention and follow—up for a
4-month-old infant diagnosed with FCS due to biallelic LPL gene mutations, achieving
effective control of TG and TC. Core management principles comprised: 1) implementing
a fat-free/very-low-fat diet during the acute phase to rapidly reduce lipid levels; 2)
during the stable phase, supplementing MCT while gradually introducing LCT up to the
patient's tolerable upper limit, with vigilant monitoring to prevent complications such as
pancreatitis; and 3) dynamically adjusting other macronutrients based on serial TG and TC
measurements to support growth. Machine learning analysis of 31 longitudinal monitoring
points revealed that in addition to LCT restriction—The primary initial focus, due to the
impact of LDL deficiency on VLDL metabolism, the decomposition of VLDL-TG synthesized
from excessive carbohydrates will also be inhibited, Carb intake constitutes a significant
contributor to TG levels and must also be carefully addressed. Furthermore, while MCT
demonstrates an antagonistic effect against hyperlipidemia, its supplementation requires
dosage limitations. Future clinical nutrition decision—making for similar FCS cases can be
informed by the machine learning—derived nutrient tolerance thresholds and prioritization

sequence established in this study.
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New Quality Productivity—Driven Development of Clinical
Nutrition in Chinese Public Hospitals: Evolution, Status Quo, and
Solutions—A Chongging Survey

Zhongmin Gao1,Xuelian Cheng?2,Jie Liu3, Lin Kong1

1: Department of Clinical Nutrition Children’ s Hospital of Chongging Medical University
2: Food Department of Chongging Municipal Health Commission

3: Department of Clinical Nutrition, The Thirteenth People’ s Hospital of Chongging

Objectives : This study assesses clinical nutrition departments in Chinese public
hospitals via a Chongging survey, extrapolating nationwide insights to propose data—driven

solutions.

Methods: All clinical nutrition departments in secondary and above public hospitals
(including comprehensive hospitals as well as specialized hospitals in oncology, pediatric
care, psychiatry, and other disciplines) in Chongqging Municipality were selected as the
target population for the survey.From January 2022 to December 2024, under the Health
Commission of Chongqing Municipality (HCCQ), the Clinical Nutrition Quality Control
Centre of Chongqging Municipality (CNQCC-CQ) retrieved the list of medical institutions in
Chongqing Municipality from the official website. A total of 294 secondary hospitals and
above were identified and allocated to five district—level clinical nutrition quality control
centers according to geographical distribution. Standardized training protocols were
implemented across regional subcenters to enable clinical nutrition department directors
to complete validated electronic surveys through the National Clinical Nutrition Quality
Control Platform (NCNQCP, https://www.cnngcc.cn), which served as the central data
repository for this study. The electronic questionnaire included institutional profiles of
hospitals and affiliated clinical nutrition departments. The Supplementary Figure shows this

e—questionnaire in more detail.

Results: A total of 294 public hospitals are located in Chongqing, with 100 tertiary
hospitals and 194 secondary hospitals. As of December 2024, 160 hospitals had established
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clinical nutrition departments, with a setting ratio of 54.4%, an increase of 73 compared
with 2023 and 107 compared with 2022. Among them, tertiary hospitals represent 95%,
and secondary hospitals represent 33.5%. The survey results indicate that a total of 643
professional staff members, including physicians, technicians, and nurses, are affiliated
with the 160 hospitals with established CNDs. Specifically, there are 284 physicians
(44.17%), 187 technicians (29.08%), and 172 nurses (26.75%). Additionally, the doctor-
to—bed ratio for CNDs in Chongging (calculated as the ratio of the number of permanently
employed clinical nutrition physicians to the number of hospital beds during the same
period) is 1:451. In 2024, the average nutritional risk screening rate in secondary and
higher-level public hospitals in Chongging was 76.46%, surpassing the target of 55%.
Specifically, tertiary hospitals achieved a screening rate of 77.07% (target value 65%),
whereas secondary hospitals reached 75.13%. Both figures exceeded the national clinical
nutrition quality control index targets. Compared with previous years, the screening
rate increased by 13.2% from 2023 and by 22.6% from 2022, ranking fourth among all
provinces and municipalities in China. Furthermore, both tertiary and secondary hospitals
demonstrated an increasing trend in screening rates compared with prior years.The
average inpatient nutritional assessment rate in Chongging in 2024 was 12.21%, exceeding
the target value of 6%. Tertiary hospitals recorded an assessment rate of 12.41% (target
value 8%), whereas secondary hospitals achieved an assessment rate of 11.8%. These
results surpassed the national clinical nutrition quality control indicator targets. Compared
with previous years, the assessment rate increased by 0.11% from 2023 and by 5.39%
from 2022, ranking fifth among all provinces and cities in China.ln 2024, the average rate of
nutritional assessment for inpatients with diabetes in secondary and above public hospitals
in Chongging was 11.93%. The proportion of patients receiving nutritional intervention was
24.18%, and among insulin—treated diabetic inpatients, the reduction in insulin dosage
following nutritional treatment was 21.87%.Current empirical data demonstrate that within
regional healthcare institutions, 42.10% have implemented nutrition department clinical
diagnosis, treatment, and management information systems, whereas 52.60% have
operationalized clinical nutrition physician workstations. However, critical equipment
allocation remains suboptimal: only 4 medical facilities (2.63%) possess indirect calorimetry

units for precise energy expenditure measurement, and only 16 institutions (10.53%) are
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equipped with bioelectrical impedance analyzers for body composition analysis.Among
medical institutions in the municipality, 11.92% of CNDs undertake academic instruction
in clinical nutrition for tertiary education institutions, whereas 33.30% conduct scientific

research.

Conclusion: China's clinical nutrition discipline, exemplified by Chongqing's progress,
has expanded significantly over the past 15 years but requires continued quality refinement.
In alignment with national health goals, hospitals must address standardization gaps, talent
imbalances, and weak influence. The 2022 National Health Commission mandate calls
for innovation, interdisciplinary collaboration, and international exchange to increase the
medical, educational, and research impact of clinical nutrition—ultimately protecting public
health.
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Hospitalized Children with Japanese Encephalitis: A Causal
Inference of Clinical Outcomes and Implications for Optimized
Management
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Abstract

Objectives: This study used two nutritional risk screening(NRS) tools to explore the
causal relationship between nutritional risk and clinical outcomes (length of hospital stay
and cost), as well as clinical results (incidence of sequelae), in hospitalized children with
Japanese encephalitis (JE). The goal is to screen for a more suitable nutrition risk tool for
JE reveal the underlying mechanisms, accurately quantify the impact, and provide a reliable
basis for optimizing clinical management and reducing the burden of the disease in affected

children.

Methods:The classical Screening Tool for Risk of Nutrition in Growth Kids (STRONGKkids)
and Screening Tool for Assessment of Malnutrition in Pediatrics (STAMP) were utilized
to evaluate the nutritional risk of the children. A heatmap analysis was conducted to
investigate the correlation between variables influencing the STRONGKkids score and
STAMP score. Subsequently, a decision tree was employed to identify the main factors
influencing the STRONGKkids score and STAMP score.Finally,causal inference was
employed to calculate the causal effects between the NRS score,clinical outcomes, and

clinical results.

Results: Dysphagia was the most significant factors affecting STRONGKIids scores,

and the weight and height was the most significant factors affecting STAMP scores. Causal
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analysis revealed that for every unit increase in the severity of JE type, the STRONGKids

score increased by 0.515 units, and 1.339 units for STAMP. Moreover,

the presence of dysphagia led to a 1.944—-unit increase in the STRONGKkids score, and
1.497-unit for STAMP. Additionally, for every unit increase in the STRONGkids score, the
length of hospital stay increased by 2.541 days, and hospitalization costs increased by
$612.507. Similarly, for every unit increase in the STAMP score, the length of hospital stay
increased by 1.571 days, and hospitalization costs increased by $425.595.

Conclusions: Based on decision tree,causal analysis and the actual situation of SNI,
the internal structural setup of the STAMP tool is more suitable for screening pediatric
patients with JE, making it a more reasonable choice for this purpose when compared to
STRONGKkids.
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Cow's Milk Protein Allergy in IPEX Syndrome Driven by
Multimodal Artificial Intelligence
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Lin Konga*aDepartment of Clinical Nutrition of Children’ s Hospital of Chongging Medical
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Objective: To implement individualized nutritional therapy for immune dysregulation,
polyendocrinopathy, enteropathy, X-linked (IPEX) syndrome children with suspected cow's
milk protein allergy and explore the clinical effects of nutritional intervention via artificial

intelligence methods.

Methods: A child diagnosed with IPEX syndrome received personalized nutritional
intervention: oral short peptide formula showed poor efficacy in treating inflammatory
bowel disease (IBD). Considering the possibility of secondary cow's milk protein allergy,
the formula was adjusted to an extensively hydrolyzed formula on Day 31st day; blood
glucose was controlled using the carbohydrate counting method. The efficacy of nutritional
intervention was double-verified by the Bayesian Online Change Point Detection (BOCD)
algorithm and the piecewise linear regression model. The analysis method centered on the
McNemar test combined with the Generalized Estimating Equation (GEE) model was used

to detect the efficacy of blood glucose control.

Results: After nutritional intervention, the blood glucose compliance rate was higher

than that before the intervention. A significant inflection point in gastrointestinal symptoms
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appeared between days 32 to 35, the nutritional status was improved, and the therapeutic

effect was verified.

Conclusions: Clinical nutritionist improve gastrointestinal symptoms and
nutritional status in children with IPEX syndrome through personalized nutrition
plans, promote disease stability, and lay the foundation for subsequent hematopoietic
stem cell transplantation. When biological sample verification is unavailable, artificial

intelligence (Al) provides certain guidance for diagnosis and efficacy assessment.

Key words: IPEX syndrome, Food Allergy, Carbohydrate counting method, Nutritional
Therapy, Artificial Intelligence.

116 >>>

NA



CCNC Ze25

Cognitive Impairments and Plasma Metabolic Characteristics
in Deficit Schizophrenia: A Two—Year Follow—Up Longitudinal
Study

Chenghao Lu1, Shen Li1,2*, Jie Li1*

1. Institute of Mental Health, Tianjin Anding Hospital, Mental Health Center of Tianjin Medical
University, Tianjin, 300222, China

2. Brain Assessment & Intervention Laboratory, Tianjin Anding Hospital, Mental Health Center of
Tianjin Medical University, Tianjin, 300222, China

Abstract

Background: Deficit schizophrenia (DS) is a clinically distinct subtype of schizophrenia
(SZ) characterized by enduring primary negative symptoms. However, its long-term
cognitive trajectory and metabolic profile remain poorly understood. This study aimed to
examine progressive cognitive impairments in DS over a two-year period and to identify
associated plasma metabolites and potential diagnostic biomarkers using untargeted

metabolomics.

Methods: A total of 126 hospitalized patients (51 DS and 75 non-DS) completed
cognitive and symptom assessments using the Repeatable Battery for the Assessment
of Neuropsychological Status (RBANS) and the Positive and Negative Syndrome Scale
(PANSS) at baseline and two-year follow—-up. Fasting plasma samples collected at
baseline were analyzed using untargeted metabolomics. Repeated—-measures ANOVA
assessed cognitive changes in DS patients. LASSO regression, combined with cross-
validation, identified potential diagnostic metabolites and their associations with cognitive

impairments.

Results: Over two years, patients with DS showed significant declines in cognition,
mainly in visuospatial/constructional ability, attention, and delayed memory. Untargeted
metabolomics identified 34 differential metabolites, primarily amino acids, fatty acids,

and acylcarnitines. Pathway enrichment analysis revealed abnormalities in histidine
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metabolism, alanine—aspartate-glutamate metabolism, and lysine degradation. Further
LASSO regression identified a 20—metabolite panel that accurately distinguished DS
from non-DS patients, with an AUC of 0.929 (95% Cl: 0.887-0.970). Several metabolites,
including aminoadipic acid, succinylcarnitine, and gamma-glutamylthreonine, were

significantly associated with cognitive impairments.

Conclusions: This study is the first to reveal progressive cognitive impairments and
distinct plasma metabolites in DS, identifying potential diagnostic markers and insights into

its mechanisms.

Keywords: Schizophrenia; Deficit Syndrome; Cognitive Impairments; Untargeted

Metabolomics; Metabolic Biomarkers; Longitudinal Study.
1. Introduction

Schizophrenia (SZ) is a severe and chronic psychiatric disorder characterized by
disturbances in perception, thinking, emotion, and behavior, along with marked cognitive
impairments [1]. However, the clinical presentation of SZ is highly heterogeneous, posing
significant challenges to the understanding of its underlying biological mechanisms [2].
Therefore, subtyping SZ based on distinct clinical characteristics is particularly important.
Deficit SZ (DS), as one such subtype, is characterized by primary, stable, and enduring
negative symptoms, and accounts for approximately one-third of all patients with SZ [3,
4]. Previous studies have shown that the clinical classification of DS demonstrates high
reliability and stability [5, 6]. Therefore, in—depth research on this subgroup may enhance

our understanding of the pathophysiological mechanisms of SZ.

There are significant differences in clinical manifestations between patients with DS
and non-DS (NDS). A 20-year follow-up longitudinal study reported that, compared to
patients with NDS, those with DS exhibit more persistent illness-related impairments and
poorer long-term outcomes [7]. Furthermore, the study indicated that DS present with
more severe negative symptoms, while no significant differences were observed in positive
symptoms [7]. However, several cross—sectional studies have found that patients with DS

display lower levels of positive symptoms and general psychopathology [8, 9]. Moreover,
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evidence indicates that individuals with DS may experience either broader or domain-
specific cognitive impairments, although current findings remain inconclusive [9-14].
Therefore, further research is needed to better understand the cognitive functioning of DS,

particularly through long-term longitudinal studies.

To date, diagnostic biomarkers associated with DS have primarily included
neuroimaging markers, genetic markers, and inflammatory markers. Neuroimaging studies
have demonstrated significantly increased oligodendrocyte density in the dorsolateral
prefrontal cortex and inferior parietal lobule in patients with DS [15, 16]. Early studies
reported marked reductions in frontal and parietal white matter volumes in patients with
DS [17]. Further meta—-analyses have indicated that DS exhibit more pronounced cortical
thinning compared to NDS, particularly in the right frontoparietal cortex [18]. Genetic
studies have revealed specific abnormalities in DNA methylation and gene expression
of the peripheral matrix metalloproteinase 9 (MMP9) gene in patients with DS [19].
Additionally, compared to NDS, patients with DS show significantly elevated levels of
C-reactive protein (CRP) and interleukin—6, with stepwise logistic regression analyses
further suggesting that CRP may be an independent risk factor for DS [9, 20, 21].While
previous studies have identified structural and immune-related biomarkers in DS, these
approaches offer limited insight into dynamic physiological processes such as energy

metabolism or neurotransmitter synthesis.

To the best of our knowledge, no studies have yet comprehensively explored the
metabolic characteristics and related biomarkers of DS using untargeted metabolomics
approaches. In this study, we investigated cognitive impairment differences between DS
and NDS longitudinally within a relatively large sample of patients with SZ. For the first
time, we applied ultra—high—performance liquid chromatography-high resolution mass
spectrometry (UHPLC-HRMS) to analyze plasma samples from DS and NDS, aiming to
elucidate the distinct metabolic characteristics of DS. The main objectives of this study
were: 1) to longitudinally assess DS-specific cognitive impairments; 2) to identify DS-
associated differential metabolites and potential diagnostic metabolic biomarkers; and 3) to
examine the relationship between these candidate biomarkers and cognitive deficits in DS.

Through these objectives, we aim to provide a novel untargeted metabolomics perspective
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to advance clinical research on DS and its associated cognitive dysfunction.
2. Materials and methods
2.1 Participants

The participants in this study were recruited from the psychiatric inpatient wards of the
Tianjin Mental Health Center in China. All participants followed a standardized diet regimen,
and none of the participants had diabetes. The inclusion criteria were as follows: 1) meeting
the diagnostic criteria for SZ according to the fifth edition of the Diagnostic and Statistical
Manual of Mental Disorders (DSM-5); 2) Han ethnicity, aged between 18 and 75 years; 3)
stable antipsychotic treatment for at least three months prior to enrollment. The exclusion
criteria included: 1) presence of severe organic diseases or neurological disorders; 2)
history of substance use disorders or alcohol abuse (excluding tobacco); 3) pregnancy or

lactation; 4) comorbid psychiatric disorders other than SZ

Baseline and follow—up assessments were conducted in 2022 and 2024, respectively. A
total of 280 patients with SZ were recruited at baseline. During the two-year follow—-up, 134
patients were discharged, and 146 patients participated in the follow—up assessment. After
excluding 20 patients with missing data, 126 patients were included in the final analysis.
This study was approved by the Ethics Committee of Tianjin Anding Hospital (Approval
No. 2022-09), and written informed consent was obtained from all participants or their
families. The study procedures adhered to the ethical principles outlined in the Declaration

of Helsinki.
2.2 Clinical assessments at baseline and two-year follow-up

This study used the Schedule for the Deficit Syndrome (SDS) to assess the severity of
six negative symptoms: restricted affect, diminished emotional range, poverty of speech,
curbing of interests, reduction of sense of purpose, and reduction of social drive. Each
symptom was rated on a scale from 0 to 4, with 0 indicating no abnormality and 4 indicating
severe impairment. If a patient had two or more symptoms with a score of = 2 (i.e.,
moderate or higher severity) that persisted for at least 12 months, they were diagnosed

with deficit syndrome [22]. Among the 126 patients included in the final analysis, 51 were
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diagnosed with DS, while the remaining 75 were categorized as NDS.

In addition, the study utilized the Positive and Negative Syndrome Scale (PANSS) and
the Repeatable Battery for the Assessment of Neuropsychological Status (RBANS) to
systematically assess the psychiatric symptoms and cognitive function of patients with SZ
[23, 24]. The PANSS consists of 30 items, including the Positive Symptom Scale (7 items),
Negative Symptom Scale (7 items), and General Psychopathology Scale (16 items). A
higher total score indicates more severe symptoms. The RBANS is a cognitive screening
tool used for patients with psychiatric disorders, dementia, and neurological diseases, and
it has demonstrated good reliability and validity. The scale includes 12 subtests, primarily
assessing five core cognitive domains: immediate memory, visuospatial/constructional,
language, attention, and delayed memory. A lower total score indicates more severe

cognitive impairments.
2.3 Collection and preparation of baseline blood samples

In the baseline assessment, 280 participants provided fasting venous blood samples
(5 mL) after fasting for more than 12 hours, between 6:00 and 8:00 AM. The blood samples
were collected in vacuum tubes containing sodium heparin and centrifuged at 1000 rpm

o

for 15 minutes at 4 C on the same day. The separated plasma was transferred into
polypropylene centrifuge tubes and stored at 80° C until metabolomic analysis. Finally,
metabolomic analysis was performed on the plasma samples from the 126 patients included

in the study.
2.4 UHPLC-HRMS analysis and metabolomic data processing

The UHPLC-HRMS analysis protocol used in this study is consistent with our previous
publication [25]. In brief, this study employed the Meta—-Phenotyper  high-throughput
precision metabolomics platform, based on the UHPLC-HRMS method, to systematically

and comprehensively analyze and detect metabolites and lipids in plasma samples.

Plasma samples were processed in batches, with each batch containing both
experimental and quality control (QC) samples. QC samples were evenly distributed within

each batch to monitor and correct for potential batch effects, ensuring data consistency
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throughout the analysis. A total of 699 metabolites were identified, all of which passed the

QC quality assessment.

Metabolomic data processing followed the methods outlined in our previous publication
[25]. Briefly, the Compound Discoverer software (Thermo Scientific, San Jose, USA) was
used to systematically extract and analyze the full scan data and data-dependent MS2
metabolite profiles. The Supplementary Methods in the supplementary materials provide

detailed information on the UHPLC-HRMS analysis and metabolomic data processing.
2.5 Identification of differentially expressed metabolites between DS and NDS groups

To perform the metabolomic analysis, we combined both multivariate and univariate
analysis methods to identify differentially expressed metabolites between the DS and NDS
groups [26]. Multivariate analysis was carried out using SIMCA software (Sartorius AG
Umetrics, G ttingen, Germany). First, unsupervised principal component analysis (PCA)
with unit variance scaling was employed to assess the overall metabolic changes between
the groups. Subsequently, supervised orthogonal partial least squares discriminant
analysis (OPLS-DA) with unit variance scaling was used to maximize group differences,
and key metabolites contributing quantitatively to the classification were selected based
on their variable importance in projection (VIP) values. The advantage of OPLS-DA is its
ability to effectively separate predictive variables from non—predictive variables (orthogonal
variation), thereby enhancing model interpretability by focusing on group differences [27].
This method is particularly suited to addressing the multicollinearity issues commonly
present in metabolomic data. To validate whether the OPLS—-DA model was overfitting, we

performed 200 permutations.

Univariate analysis was conducted using the online platform MetaboAnalyst [28].
Differential metabolites between the DS and NDS groups were selected based on VIP
values greater than 1.0 and P-values adjusted by the false discovery rate (FDR) less
than 0.05 [29]. In constructing the OPLS-DA model, the VIP method was used to identify
the most critical variables for group separation and to summarize the importance of all
variables in the model, ensuring a comprehensive selection of biomarkers [30]. Specifically,
metabolites with VIP values greater than 1.0 were considered crucial for group separation,

while p—values less than 0.05 were considered statistically significant.
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2.6 Identify potential diagnostic metabolites

Using the "glmnet" package in R, we applied the Least Absolute Shrinkage and
Selection Operator (LASSO) regression method and determined the optimal penalty
parameter lambda.1se through 10-fold cross-validation [31]. Differentially expressed
metabolites with non-zero B coefficients generated by the LASSO model were selected as

potential diagnostic metabolites.
2.7 Statistical analysis

Statistical analysis was performed using IBM SPSS Statistics for Windows version 26.0.
The differences between groups for categorical variables were analyzed using the chi-
squared test. All continuous variables were first tested for normality using the Shapiro-
Wilk test. For continuous variables that followed a normal distribution, one-way analysis of
variance (ANOVA) was used; for non—normally distributed variables, the Mann-Whitney U
test was applied. To evaluate the individual diagnostic performance of potential diagnostic
metabolites, receiver operating characteristic (ROC) curves and area under the curve (AUC)
were calculated. Subsequently, a joint analysis of diagnostic metabolites was conducted
to assess their classification ability as a combination of metabolic markers. Additionally,
to explore the relationship between potential diagnostic metabolites and cognitive
impairments in the DS group, partial correlation and linear regression analyses were
performed with gender, age, and disease duration as covariates. All statistical tests were

two-sided, and statistical significance was set at p < 0.05.
3. Results
3.1 Demographic and clinical characteristics

As shown in Table 1, the DS and NDS groups did not differ significantly in gender, age,
education, smoking status, age of onset, disease duration, chlorpromazine equivalent,
or BMI (all ps > 0.05). At baseline, the DS group showed significantly higher PANSS total,
negative, and general psychopathology scores (p < 0.001, p < 0.001, p = 0.012). After two
years, DS patients still had higher PANSS total and negative scores (p = 0.001, p < 0.001),
while general psychopathology scores showed no difference (p > 0.05). Positive symptom

scores did not differ at either time point (both ps > 0.05).
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Antipsychotic use is detailed in Supplementary Table 1. Risperidone was most common
in the DS group (25/88), while risperidone or olanzapine was most used in the NDS group
(37/140). Supplementary Table 2 shows no group difference in combination therapy (F =
0.50, p = 0.482).

3.2 RBANS scores at baseline and two-year follow—up

Table 1 shows that at baseline, the DS group had significantly lower visuospatial/
constructional scores than the NDS group (p = 0.043), with no significant differences in
immediate memory, language, attention, delayed memory, or RBANS total scores (all ps
> 0.05). At the two-year follow-up, the DS group showed significantly lower scores in
visuospatial/constructional, attention, delayed memory, and RBANS total scores (all ps <

0.05), while immediate memory and language scores remained comparable (both ps > 0.05).

Table 2 presents longitudinal changes in RBANS scores. Two-way repeated
measures analysis of variance revealed significant group x time interactions for RBANS
total, visuospatial/constructional, attention, and delayed memory scores (all ps < 0.01).
Significant time effects were found for RBANS total and visuospatial/constructional scores

(both ps < 0.01), and a group effect was noted for attention scores (p = 0.033).

Figure 1 and Supplementary Figure 1 illustrate score trends at baseline and follow-
up. Compared to the NDS group, the DS group showed greater declines in RBANS total,
visuospatial/constructional, attention, and delayed memory scores over two years (all ps <
0.01).

3.3 Metabolomics analysis of plasma samples between DS and NDS groups

PCA, an unsupervised multivariate method, was applied to all analytical samples to
assess data variability. The tight clustering observed (Supplementary Figure 2) indicated
minimal inter-sample variation and high data quality, supporting the reliability of the

metabolomic data.

To explore plasma metabolite differences, OPLS-DA was conducted. The score plot
(Figure 2a) showed clear separation between DS and NDS groups, indicating distinct
metabolic profiles. Model validation via 200 permutation tests confirmed no overfitting (R
=0.647,Q = 0.455) (Figure 2b). Most samples fell within the 95% confidence ellipse.
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Using VIP > 1 and FDR-adjusted p < 0.05, 34 differential metabolites were identified
(Table 3), including amino acids (8), exogenous chemicals (4), microbial metabolites
(4), fatty acids (2), acylcarnitines (2), peptides (2), purines/pyrimidines (2), bile acids (1),
steroids (1), carbohydrates (1), organic acids (1), and 6 unannotated compounds (Figure
2c).

Hierarchical clustering (Figure 2d) revealed distinct expression patterns between
groups. DS samples showed clear separation and tighter clustering of metabolites with

similar profiles, underscoring group—specific metabolic alterations.

Metabolic pathway enrichment (Figure 2e; Supplementary Table 3) identified three
key pathways: histidine metabolism (impact = 0.17213, p = 0.0049), alanine—aspartate-
glutamate metabolism (impact = 0.13462, p = 0.0149), and lysine degradation (impact =
0.11247, p = 0.0170).

3.4 Identification of differentially expressed metabolites as potential diagnostic

biomarkers for DS and NDS groups

LASSO regression was employed to identify potential diagnostic biomarkers
distinguishing DS from NDS. Supplementary Table 4 lists the selected metabolites and
corresponding lambda.1se. The regression path (Supplementary Figure 3) illustrates
coefficient changes under varying regularization strengths, while the cross-validation

curve (Supplementary Figure 4) evaluates model fit and generalizability.

The model identified 20 metabolites with significant group differences. Their AUC values
are shown in Supplementary Table 5, and group-level comparisons in Supplementary Table
6. A composite diagnostic model based on these metabolites achieved an AUC of 0.929
(95% Cl: 0.887 0.970) (Figure 2f), demonstrating high accuracy and strong discriminative

power for DS.

3.5 Association between potential diagnostic metabolites and changes in RBANS

scores in the DS group

Figure 3 illustrates correlations between potential diagnostic metabolites and RBANS
score changes in the DS group. After adjusting for gender, age, and disease duration,

partial correlation analysis showed that aminoadipic acid was negatively associated with
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overall cognitive impairment (r = -0.33, p = 0.022), but positively associated with immediate
(r = 0.39, p = 0.006) and delayed memory impairment (r = 0.30, p = 0.041). Thymidine (r
= 0.29, p = 0.049) was also linked to immediate memory impairment. Succinylcarnitine
(AcCa(4:0-DC)) (r = 0.37, p = 0.009) and N-Acetyl-L-aspartic acid (r = 0.30, p = 0.038)
were positively correlated with visuospatial/constructional impairment, while gamma-Glu-
Thr showed a negative correlation (r = -0.41, p = 0.004). N-Acetylthreonine was associated

with attention impairment (r = 0.29, p = 0.044).

Linear regression further confirmed that aminoadipic acid significantly predicted
overall (B = 2.773, p = 0.022) and immediate memory impairments (B = 4.506, p = 0.005).
Succinylcarnitine (B = 13.421, p = 0.003) and gamma-Glu-Thr (B = -6.527, p < 0.001)
predicted visuospatial/constructional impairment, while N-Acetylthreonine predicted
attention impairment (B = 5.471, p = 0.039).

4, Discussion

This study first systematically investigate the plasma metabolic characteristics of DS
using an untargeted metabolomics, combined with a two-year follow—up to assess its
specific cognitive impairments. The results revealed that DS exhibited significant declines
in cognitive domains such as visuospatial/constructional, attention, and delayed memory.
A total of 34 differential metabolites associated with DS were identified, primarily involving
amino acids, fatty acids, and acylcarnitines. Metabolic pathway enrichment analysis
indicated that histidine metabolism, alanine—aspartate—glutamate metabolism, and lysine
degradation may play key roles in the pathophysiology of DS. A diagnostic model based on
20 selected metabolites demonstrated strong discriminative performance in differentiating
DS from NDS. Moreover, levels of metabolites such as aminoadipic acid, succinylcarnitine,
and gamma-Glu-Thr were significantly associated with cognitive impairments, suggesting

that metabolic abnormalities may be closely linked to the cognitive deficits observed in DS.

Cognitive impairment is one of the core symptoms of SZ, typically emerging in the early
stages of the illness and persisting throughout its course [32]. In this study, patients with
DS exhibited a significant decline in cognitive function over a two-year follow—up period,
particularly in the domains of visuospatial/constructional, attention, and delayed memory.
Our findings are consistent with several previous studies. For instance, three studies have

reported that patients with DS demonstrate more severe global cognitive impairments
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compared to those with NDS [10, 33, 34]. However, other studies have indicated that
cognitive deficits in DS are primarily confined to specific domains such as immediate
memory, attention, and language function, which is not entirely consistent with our findings
[9, 12, 14]. Notably, these previous studies were cross—sectional in design, whereas our
longitudinal approach allowed for a more accurate depiction of the trajectory of cognitive
change over time. Moreover, it has been established that patients with chronic SZ exhibit
more severe cognitive impairments than those experiencing first episode, suggesting that
cognitive deficits are present early in the disease and worsen with its progression [35-37].
Additionally, two longitudinal studies have reported that patients with persistent negative
symptoms exhibit more pronounced cognitive impairments and lower overall cognitive
functioning than those with predominantly non—-negative symptoms [38, 39]. Given that DS
is characterized by predominant and persistent negative symptoms, these findings further

support our conclusion that cognitive deficits in DS are more severe and progressive.

This study demonstrates that the onset and progression of SZ are closely associated
with multiple amino acid metabolic pathways, including histidine metabolism, alanine-
aspartate—glutamate metabolism, and lysine degradation. Histidine serves as a precursor
of histamine, an important neurotransmitter that, through interactions with H1, H2, and H3
receptors and modulation of N-methyl-D—aspartate (NMDA) receptor activity, regulates
arousal, emotion, cognition, and synaptic plasticity in the central nervous system [40].
Several studies have reported dysfunction of the histaminergic system in patients with SZ
[41-44], which may manifest as overactivation of H3 receptors, leading to the suppression
of various neurotransmitters such as dopamine, acetylcholine, and glutamate [45]. This
dysregulation is associated with cognitive impairments, negative affect, and motivational

deficits [46-48], which are core clinical features of DS.

The alanine—aspartate—glutamate metabolic pathway involve glutamate, a major
excitatory neurotransmitter closely linked to the function of NMDA receptors. The
glutamate hypothesis is a prominent theory explaining the pathophysiology of SZ,
proposing that NMDA receptor hypofunction leads to disrupted glutamatergic signaling in
the prefrontal cortex and striatum, thereby contributing to negative symptoms and cognitive

impairments [49-52]. Glutamate is also tightly connected to brain energy metabolism, such
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as the tricarboxylic acid cycle, and its metabolic dysregulation may reflect mitochondrial
dysfunction. This metabolic abnormality is potentially related to common clinical features of

motivational deficits and cognitive decline [53-55].

Metabolic products of the lysine degradation pathway, such as «—ketoglutarate,
aldehydes, and glutamine, also participate in the regulation of the excitatory-inhibitory
balance in the brain [56]. Lysine metabolism intersects with y —aminobutyric acid (GABA)
synthesis and the glutamate cycle [57]. Previous studies have demonstrated impaired
GABAergic function in patients with SZ, and this reduction in inhibitory neurotransmission
may exacerbate negative symptoms, particularly manifesting as affective flattening,
avolition, and social withdrawal in patients with DS [58, 59]. Taken together, dysregulation
of multiple amino acid metabolic pathways may collectively affect neurotransmitter
systems, energy metabolism, and neural regulatory functions in DS, leading to their

characteristic persistent negative symptoms and cognitive impairments.

This study further identified that differential metabolites associated with DS,
beyond amino acids, primarily include fatty acids and their B —oxidation intermediate—
acylcarnitines. Acylcarnitines serve as key carriers transporting fatty acids across the
mitochondrial inner membrane, regulating B —oxidation and ATP production; abnormal
levels often reflect mitochondrial dysfunction and disrupted cellular energy metabolism [60].
Previous studies have reported significant reductions in energy metabolism within critical
brain regions such as the prefrontal cortex and striatum in patients with DS [61]. This may
be closely related to dysregulation of fatty acid metabolism and altered acylcarnitine levels,
further impacting neural circuit function in these brain areas and contributing to persistent
negative symptoms and cognitive deficits. Moreover, abnormalities in fatty acid metabolism
can promote mitochondrial reactive oxygen species production, triggering oxidative stress
that damages neuronal membrane lipids and proteins, thereby activating inflammatory
responses and exacerbating neuroinflammation [62, 63]. The interaction between
neuroinflammation and oxidative stress not only impairs neuronal function but may also
disrupt neurotransmitter systems including glutamate and dopamine, further aggravating
the pathological manifestations of DS [64, 65]. Additionally, altered acylcarnitine levels

may influence cellular autophagy and apoptosis pathways, affecting neuronal survival
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and neuroplasticity [66]. Therefore, abnormalities in fatty acid metabolism and changes in
acylcarnitine levels not only reflect systemic metabolic dysregulation in patients with SZ but

may also represent specific pathological mechanisms underlying DS.

It is important to note that the findings regarding the analysis of confounding factors
such as medication use and dietary habits do not imply that these factors have no impact
on plasma metabolite levels. On the contrary, the results reflect that, within the study
population, the effects of these factors are relatively minor compared to those of the
disease itself. Since the sample size of this study was primarily designed to detect disease-
related metabolic alterations, it is insufficient to adequately assess the independent effects
of confounding variables. Therefore, this critical issue warrants further investigation in

studies with larger sample sizes.

This study has several limitations. First, the sample size of the DS group was
relatively small, and the findings were not validated in an independent cohort, which
limits the generalizability of the identified potential diagnostic metabolite panel. Second,
an untargeted metabolomics approach was used, which, compared to targeted methods
that provide absolute concentrations, may affect the comparability of results with other
studies. Third, the sample size was insufficient to thoroughly assess the effects of potential
confounding factors such as medication use and dietary habits. Fourth, plasma samples
were not collected at the two-year follow—up, making it impossible to capture dynamic
changes in metabolic profiles over time. Therefore, these findings should be considered
preliminary. Future research should involve larger DS cohorts with extended longitudinal
follow-up, incorporate detailed data on medication and dietary intake to control for
confounders, and include independent cohort validation to strengthen the robustness of the

results.
5. Conclusion

In conclusion, the findings of this study indicate that patients with DS exhibit significant
abnormalities in both cognitive function and plasma metabolic profiles. Notably, patients
with DS demonstrated marked declines in visuospatial ability, attention, and delayed

memory. Distinct metabolic disruptions were observed in the DS group, primarily involving
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amino acids, fatty acids, and acylcarnitines. Metabolic pathway enrichment analysis
further suggested that histidine metabolism, alanine—aspartate—glutamate metabolism,
and lysine degradation may play critical roles in the cognitive pathophysiology associated
with DS. Importantly, a panel of 20 potential diagnostic metabolites was identified, showing
high efficacy in distinguishing DS from NDS. These findings provide novel metabolomic
evidence for understanding cognitive impairments in DS and offer a theoretical foundation
for its objective identification and the development of targeted interventions. Future studies
are warranted to validate and extend these results through larger sample sizes, dynamic

metabolic profiling, and long—term longitudinal follow-up.
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