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Abstract 
Introduction: symptom clusters (SCs) are highly prevalent among patients diagnosed with primary liver cancer. Malnutrition poses a heightened 
risk for a more pronounced total symptom cluster score.

Objective: this study aimed to identify SCs and assess the nutritional status of patients undergoing transcatheter arterial chemoembolization 
(TACE). Furthermore, it aimed to investigate the association between nutritional status and symptom clusters.

Methods: primary liver cancer patients who were scheduled to receive TACE were recruited. Symptoms data were collected using the MD 
Anderson Symptom Inventory (MDASI-C) and the Symptom Module specific to Primary Cancer (TSM-PLC). Nutritional assessment relied on 
the Nutritional Risk Screening-2002 (NRS-2002) and blood biochemistry. The SCs were extracted using exploratory factor analysis, while the 
relationship between SCs and nutritional status was evaluated using Spearman correlation analysis.

Results: the study included 226 patients, four distinct symptom clusters emerged: emotional-psychological symptom cluster, upper gastroin-
testinal symptom cluster, post-embolization-related symptom cluster, and liver function impairment symptom cluster. 68.14 % of patients were 
found to be at high risk of malnutrition. Our study revealed significant differences in Scs scores between patients at risk of malnutrition and those 
without such risk (p < 0.050). Notably, we observed a positive correlation between NRS-2002 scores and the scores of all symptom clusters  
(r = 0.205 to 0.419, p < 0.001), while a negative correlation was observed between prealbumin levels and the scores of all symptom clus- 
ters (r = -0.183 to -0.454, p < 0.001). 

Conclusion: the study highlights the high risk of malnutrition among liver cancer patients receiving TACE and the positive correlation between 
high malnutrition risk and Scs scores.
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INTRODUCTION

Liver cancer is currently the sixth most prevalent malignancy 
globally and ranks as the third leading cause of cancer-related 
mortality (1). Projections indicate that the number of new liver 
cancer cases and associated fatalities will surge by over 50 % 
in the next two decades (2). In China, liver cancer ranks as the 
4th most common cancer type and the second leading cause of 
cancer-related deaths, posing a significant threat to public health 
and well-being (3).

The primary approach for treating early-stage primary liver cancer 
includes resection, transplantation, and local ablation; however, early 
detection is possible for only approximately 30 % of patients (4). TACE 
is the preferred treatment for unresectable patients with intermediate 
to advanced disease (5). Given the multivessel, multifocal, and highly 
recurrent nature of primary liver cancer, multiple TACE treatments 
are often required (6). Research indicates that patients undergoing 
TACE often experience a spectrum of symptoms attributable to both 
the primary disease and the treatments they receive (7,8).    

Many patients concurrently suffer from a cluster of symptoms, 
termed a “symptom cluster” (SC). This term denotes the oc-
currence of two or more interrelated symptoms that manifest 
together and have synergistic effects on patients (9). Such clus-
ters can have more adverse effects than individual symptoms, 
impacting patients’ quality of life and overall survival. The study 
of symptom clusters is currently considered a promising area 
within the field of symptom research (10). Numerous studies 
have investigated symptom clusters in patients with various can-
cer types, such as lung cancer (11-13), breast cancer (14,15), 
and gastrointestinal cancer (16,17). Despite liver cancer’s prev-
alence, there is a limited understanding of symptom clusters in 
patients undergoing TACE. A recent qualitative study by Liang Fu 
et al. on liver cancer patients revealed that diagnosis significantly 
impacts their daily life and health, highlighting three key themes.

Patients receiving TACE treatment for liver cancer often ex-
perience concurrent liver dysfunction and cirrhosis, leading to 

Resumen 
Introducción: los grupos de síntomas (SC, por sus siglas en inglés) son altamente prevalentes entre los pacientes diagnosticados de cáncer 
primario de hígado. La desnutrición aumenta el riesgo de que la puntuación total de los grupos de síntomas sea más pronunciada.

Objetivo: este estudio estaba dirigido a identificar los SC y a evaluar el estado nutricional de los pacientes sometidos a quimioembolización 
arterial transcatéter (TACE, por sus siglas en inglés). Adicionalmente, estaba dirigido a investigar la asociación entre el estado nutricional y los 
grupos de síntomas.

Métodos: se reclutaron pacientes con cáncer primario de hígado que tenían programado recibir TACE. Los datos de los síntomas se recolectaron 
mediante el Inventario de síntomas del MD Anderson (MDASI-C) y el Módulo de síntomas específicos del cáncer primario (TSM-PLC). La evaluación 
nutricional se basó en el cribado de riesgo nutricional 2002 (NRS-2002) y la bioquímica sanguínea. Los SC se extrajeron mediante un análisis 
factorial exploratorio, mientras que la relación entre los SC y el estado nutricional se evaluó mediante un análisis de correlación de Spearman.

Resultados: el estudio incluyó 226 pacientes, de los cuales surgieron cuatro grupos de síntomas distintos: grupo de síntomas emocionales-psi-
cológicos, grupo de síntomas gastrointestinales superiores, grupo de síntomas relacionados con la postembolización y grupo de síntomas de 
deterioro de la función hepática. El 68,14 % de los pacientes presentaban un alto riesgo de desnutrición. Nuestro estudio reveló diferencias 
significativas en las puntuaciones de los SC entre los pacientes con riesgo de desnutrición y aquellos sin dicho riesgo (p < 0,050). En particular, 
observamos una correlación positiva entre las puntuaciones del NRS-2002 y las puntuaciones de todos los grupos de síntomas (r = 0,205 a 
0,419, p < 0,001), mientras que se observó una correlación negativa entre los niveles de prealbúmina y las puntuaciones de todos los grupos 
de síntomas (r = -0,183 a -0,454, p < 0,001). 

Conclusión: el estudio destaca el alto riesgo de desnutrición entre los pacientes con cáncer de hígado que reciben TACE y la correlación positiva 
entre el alto riesgo de desnutrición y las puntuaciones de los SC.
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abnormal nutritional metabolism, inadequate nutrient intake, 
digestive and absorption disorders, and compromised protein 
synthesis. Therefore, varying degrees of malnutrition may oc-
cur (18). Numerous studies have reported that malnutrition can 
adversely affect cancer patients’ quality of life and increase the 
incidence of complications. For instance, Sánchez et al.’s study 
indicated an association between malnutrition and the presenta-
tion of anxious and depressive symptoms in cancer patients (19). 
Guo et al. reported that malnutrition is common among gastric 
cancer patients and significantly impacts their quality of life (20). 
To our knowledge, few studies have investigated the correlation 
between nutritional status and symptom clusters experienced by 
primary liver cancer patients undergoing TACE treatment. 

This study aimed to examine the frequency and severity of 
symptoms, as well as the nutritional status of liver cancer pa-
tients undergoing TACE. It also identified symptom clusters and 
explored their correlation with nutritional status.

METHODS

PATIENTS AND SETTINGS

The Ethics Committee of our university approved this 
study under the approval code No. JNU20221201IRB39. 
This analysis represents a cross-sectional observational study. 
For principal component analysis, approximately 10 patients 
were needed for each variable (21). Consequently, the desired 
sample size was 190 patients, as both the MDASI-C and TSM-
PLC questionnaires consist of 19 symptoms. Between June 
2022 and March 2023, we recruited 230 liver cancer patients 
who were undergoing TACE. Inclusion criteria were as follows:  
1) Child-Pugh class was A or B; 2) ≥ 18 years; 3) clear con-
sciousness, normal comprehension, and language expression 
function; and 4) provision of informed consent. Patients with 
severely impaired vital organ function or involvement in oth-
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er clinical trials that could interfere with symptom assessment 
were excluded from this study. Three patients withdrew from the 
study due to exhaustion and difficulty understanding the ques-
tionnaires, while one died from upper gastrointestinal bleeding. 
Ultimately, 226 patients were enrolled in the study.

ASSESSMENT OF SYMPTOMS

MDASI-C

The MDASI is a self-assessment tool for cancer patients de-
veloped by the University of Texas Anderson Cancer Center (22) 
and translated into Chinese by Wang et al. in 2004 (23). This tool 
comprises two parts: the first part primarily assesses the severity 
of 13 common cancer-related symptoms, including pain, nau-
sea, vomiting, and fatigue, while the second part assesses the 
impact of these symptoms on six aspects of daily life: activities, 
work, mood, walking, relationships with others, and life joy. The 
19 items are rated on a numerical scale from “0” (no symptoms) 
to “10” (worst imaginable). For this study, we focused on the first 
section of the questionnaire.

TSM-PLC

The TSM-PLC is a symptom checklist specifically designed for pri-
mary liver cancer patients. This list includes six common symptoms 
experienced by liver cancer patients, such as abdominal distension, 
itching, and jaundice (24). The six items are rated using the same 
format as the first part of the MDASI, ranging from 0 to 10. 

ASSESSMENT OF NUTRITIONAL STATUS

The Nutritional Risk Screening-2002 (NRS-2002) was utilized 
to assess nutritional risk (25). The NRS-2002 evaluates nutritional 
status in three sections: First, it considers unconscious weight loss 
and food intake; second, it assesses increases in daily calorie intake 
related to disease occurrence and treatment type; finally, it adds an 
age score. The total score ranges from 0 to 7, with a NRS2002 score 
of 3 or higher indicating a high nutritional risk (26).

Fasting blood samples for the assessment of albumin (ALB), 
prealbumin (pre-ALB), total protein (TP), hemoglobin, and lym-
phocyte (LYM) were collected within 24 hours of the patient’s 
admission to the hospital. Laboratory data were measured using 
standard laboratory methods.

PROCEDURES

The NRS-2002, a validated nutrition assessment tool, was 
assessed by researchers within 24 hours of admission to the 
hospital. The MDASI-C and TSM-PLC questionnaires were com-
pleted by the patients 72 hours after TACE. For patients unable 
to write, an investigator read and marked their answers, which 
were subsequently reviewed by researchers to ensure accuracy.

Body weight and height were measured without shoes, and the 
body mass index (BMI) was calculated by dividing weight by the 
square of height.

Clinical information including age, sex, BMI, diagnosis duration, 
BCLC stage, and systemic comorbidities, was extracted from hos-
pital records.

STATISTICAL ANALYSIS

Data were analyzed using SPSS statistical software. (IBM SPSS 
Statistics, Version 26.0). Descriptive statistics and frequency distribu-
tions were used to calculate demographic information, clinical data, 
symptom prevalence, nutritional status, and summary statistics.

Principal Component Analysis (PCA) with varimax rotation was 
employed to investigate the interrelationships among symptoms 
and identify symptom clusters. Following the approach of Kim et 
al. uncommon symptoms (prevalence < 20 %) were excluded from 
the analyses to ensure the accurate representation of key cluster 
symptoms (9). The selection of factors was based on specific criteria, 
including a factor eigenvalue > 1, symptom factor loadings > 0.5, 
and at least two items loading (21). The internal consistency and reli-
ability of the derived clusters were assessed using Cronbach’s alpha. 
Factors (symptom clusters) were named based on the predominant 
symptom in each cluster. Spearman’s correlations were used to in-
vestigate the relationship between nutritional status and the scores 
of symptom clusters. The score for a symptom cluster was obtained 
by averaging the scores of all individual symptoms within that cluster. 
The T-test was used to compare the mean symptom cluster scores 
between patients with and without nutritional risk, while Wilcoxon 
rank-sum tests were used to analyze variables with skewed distribu-
tions. A significance threshold of p < 0.05 was set for all analyses.

RESULTS

DEMOGRAPHIC AND CLINICAL 
CHARACTERISTICS

A total of 226 primary liver cancer patients were enrolled in this 
study, with 191 males and 35 females, representing 95.46 % of 
married individuals. The average age of participants was 60.16 years 
(SD = 10.47; 34-87). Among them, 182 cases (80.53 %) had com-
pleted junior high school education or higher, 138 cases (61.06 %) 
were diagnosed within 12 months, and 68.14 % of patients were 
considered at risk of malnutrition. Table I presents a comprehensive 
summary of demographic and medical details.

SYMPTOM FREQUENCY AND SEVERITY 
SCORES

Symptom prevalence ranged from 3.98 % to 93.69 %. The five 
most common symptoms were fatigue in 211 patients (93.69 %), 
drowsiness in 197 (87.16 %), sleep disturbance in 195 (86.28 %), 



818 J.   Zhang et al.

[Nutr Hosp 2024;41(4):815-823]

distress in 191 (84.51 %), and sadness in 182 cases (80.53 %). The 
five symptoms with the highest severity scores were fatigue (5.07 
± 2.03), sleep disturbance (5.00 ± 2.65), pain (4.35 ± 3.52), fever 
(4.01 ± 3.85), and lack of appetite (3.86 ± 2.44) (Table II).

Table I. Sample demographic and clinical 
characteristics (n = 226)

Variable n %

Sex

Male 191 84.51

Female 35 15.49

Age (years)

< 65 126 55.75

≥ 65 100 44.25

Education level

Primary school or below 44 19.47

Junior high 123 54.42

Senior high 48 21.24

University or above 11 4.87

Occupation status

Unemployed or retired 203 89.82

Employed 23 10.18

Marital status

Single 8 3.54

Married 218 96.46

Time since diagnosis

≤ 12 m 138 61.06

> 12 m 88 38.94

Stage (BCLC)

A 14 6.19

B 160 70.80

C 52 23.01

Child-Pugh class

A 175 77.43

B 51 22.57

Nutritional risk

No nutritional risk (< 3 points) 72 31.86

Nutritional risk (≥ 3 points) 154 68.14

Body mass index

Low 27 11.95

Normal 160 70.80

High 39 17.26

Hypertension 82 36.28

Diabetes 48 21.24

Normal body mass index = 18.5-23.9.

Table II. Prevalence and severity  
of symptoms (n = 226)

Symptom
Prevalence

n (%)
Rank 
order

Severity
Mean 
(SD)

Rank 
order

Fatigue 211 (93.69) 1 5.07 (2.03) 1

Distress 191 (84.51) 4 3.78 (1.99) 6

Sadness 182 (80.53) 5 3.32 (1.98) 8

Sleep disturbance 195 (86.28) 3 5.00 (2.64) 2

Lack of appetite 178 (78.76) 6 3.86 (2.44) 5

Dry mouth 159 (70.35) 10 2.88 (2.06) 11

Pain 160 (70.80) 9 4.35 (3.51) 3

Nausea 133 (58.84) 11 3.31 (3.28) 9

Vomiting 126 (55.75) 13 2.83 (2.95) 12

Shortness of breath 35 (15.48) 16 0.62 (1.56) 16

Impaired memory 30 (13.27) 18 0.38 (1.07) 18

Drowsiness 197 (87.16) 2 3.49 (1.69) 7

Numbness 9 (3.98) 19 0.12 (0.60) 19

Abdominal distension 175 (77.43) 7 3.27 (2.11) 10

Diarrhea 34 (15.04) 17 0.59 (1.52) 17

Weight loss 163 (72.12) 8 2.48 (1.88) 13

Jaundice 72 (31.86) 15 1.25 (1.91) 15

Itch 74 (32.74) 14 1.31 (1.95) 14

Fever 133 (58.84) 11 4.01 (3.85) 4

SD: standard deviation.

SYMPTOM CLUSTERING BASED  
ON SYMPTOM OCCURRENCE

Principal component analysis with varimax rotation was uti-
lized for an exploratory factor analysis. In this study, the KMO 
measure yielded a value of 0.808, and Bartlett’s test of sphe-
ricity was < 0.001. After TACE, symptoms with a prevalence of  
< 20 %, including diarrhea, numbness, shortness of breath, and 
memory problems were excluded. The remaining 15 symptoms 
were subjected to principal component analysis, resulting in the 
identification of four clusters: the emotional-psychological symp-
tom cluster (Cluster 1) included sadness, distress, drowsiness, 
sleep disturbance, and fatigue; the upper gastrointestinal symp-
tom cluster (Cluster 2) included nausea, vomiting, lack of ap-
petite, and weight loss; the post-embolization-related symptom 
cluster (Cluster 3) included pain, fever, dry mouth, and abdomi-
nal distension; the symptom cluster of liver function impairment 
(Cluster 4) included jaundice and itch. These four factors collec-
tively explained 71.77  % of the overall variance. With internal 
consistency Cronbach’s alpha coefficient was highest for Cluster 
2 (0.884), followed by Cluster 4 (0.857), Cluster 1 (0.843) and 
cluster 3 (0.781) (Table III).
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NUTRITIONAL STATUS IN PATIENTS 

A total of 72 patients (31.86 %) had NRS-2002 scores < 3, 
while 154 (68.14 %) had scores ≥ 3. Significant differences were 
observed in hemoglobin, albumin, prealbumin, and lymphocyte 
values between both groups (p < 0.050, p < 0.001) (Table IV). 

Table III. Factor loadings from the principal component analysis of symptoms (n = 226)

Symptoms Cluster 1 Cluster 2 Cluster 3 Cluster 4
Final

communality

Sadness 0.817 0.177 0.106 0.079 0.715

Distress 0.793 0.143 0.171 0.103 0.689

Drowsiness 0.744 0.142 0.142 -0.062 0.598

Sleep disturbance 0.731 0.144 0.204 -0.061 0.601

Fatigue 0.617 0.383 0.200 0.110 0.579

Nausea 0.117 0.888 0.253 -0.042 0.867

Vomiting 0.096 0.876 0.270 -0.069 0.855

Lack of appetite 0.442 0.719 0.179 0.020 0.745

Weight loss 0.399 0.723 0.092 0.070 0.696

Fever 0.075 0.162 0.853 0.063 0.763

Abdominal distension 0.302 0.171 0.753 0.083 0.694

Dry mouth 0.142 0.172 0.791 0.051 0.678

Pain 0.353 0.307 0.571 -0.049 0.547

Jaundice 0.060 -0.023 0.105 0.922 0.866

Itch 0.010 -0.003 0.017 0.933 0.871

% of variance 22.59 20.10 17.18 11.91

Cronbach’s alpha 0.843 0.884 0.781 0.857

Bold-typeface values indicate the specific symptoms within each of the symptom clusters.
The four symptoms that did not meet our specific criterion for inclusion in the exploratory factor analyses were shortness of breath, impaired memory, numbness, and 
diarrhea.

Table IV. Comparison of blood biochemical indexes between the two groups

Variable
NRS-2002 score (1~2)

M (P25-P75) 
NRS-2002 score (≥ 3)

M (P25-P75)
Wilcoxon signed-

ranks test Z
p

Hemoglobin (g/L) 139.50 (124.25, 151.00) 117.00 (103.75, 132.00) -6.472 0.000

Total protein (g/L) 68.50 (64.90, 71.53) 67.10 (63.08, 72.03) -1.316 0.188

Serum albumin (g/L) 39.20 (36.90, 41.68) 34.15 (30.70, 37.30) -7.778 0.000

Serum prealbumin (mg/L) 179.20 (155.50, 212.88) 115.60 (85.48, 166.13) -6.905 0.000

Lymphocytes 1.20 (0.90, 1.60) 1.00 (0.70, 1.30) -2.546 0.011

BMI (kg/m2) 24.37 (22.50, 25.89) 20.61 (18.98, 22.72) -8.054 0.000

BMI: body mass index. 

As shown in table V, the incidence rate of nutrition risk 
demonstrated statistically significant differences in Child-
Pugh classification of liver function, BCLC stage, BMI, and el-
derly patients (p < 0.001). However, no significant differences 
were observed in terms of sex, hypertension, and diabetes  
(p > 0.050).
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CORRELATIONS BETWEEN SYMPTOM 
CLUSTERS AND NUTRITIONAL INDICATORS

The scores of symptom clusters exhibited significant variations 
by the NRS-2002 score (p < 0.001, p < 0.05) (Table VI). 

As shown in table VII, symptom cluster scores displayed a sig-
nificant positive correlation with NRS-2002 scores (r = -0.234 to 

-0.453, p < 0.001). Prealbumin was negatively correlated with all 
scores of symptom clusters (r = -0.183 to -0.454, p < 0.001), while 
hemoglobin and lymphocyte counts were negatively correlated with 
the emotional-psychological symptom cluster’s score (r = -0.180 to 
-0.255, p < 0.001). BMI exhibited a negative correlation with both 
the emotional-psychological and upper gastrointestinal symptom 
cluster scores (r = -0.234 to -0.287, p < 0.001).

Table V. Difference in clinical characteristics between the two groups

Variable
NRS-2002

χ2/Z p-value1-2
n = 72

≥ 3
n = 154

Sex (%)

Female 10 (28.57) 25 (71.42)
0.206 0.650

Male 62 (32.46) 129 (67.54)

Age (years) (%)
< 65 54 (42.86) 72 (57.14)

15.868 < 0.001
≥ 65 18 (18.00) 82 (82.00)

Child-Pugh stage (%)
A 67 (38.28) 108 (61.71)

14.757 < 0.001
B 5 (9.80) 46 (90.20)

BCLC stage (%)
A 7 (50.00) 7 (50.00)

16.319 < 0.001B 60 (37.50) 100 (62.50)

C 5 (9.62) 47 (90.38)

Hypertension (yes, %) 31 (38.27) 51 (62.96) 2.096 0.148

Diabetes (yes, %) 17 (35.42) 31 (64.58) 0.355 0.551

BMI M (P25-P75) 24.37 (22.50, 25.89) 20.61 (18.98, 22.72) -8.054 0.000
NRS-2002: Nutritional Risk Screening 2002. 

Table VI. Comparison of symptom cluster scores for two groups (n = 226)

SC

NRS-2002
Wilcoxon signed-ranks 

test Z1-2
M (P25-P75)

≥ 3
M (P25-P75)

Emotional-psychological SC 15.50 (8.25, 19.75) 24.00 (20.00, 28.00) -7.559†

Upper gastrointestinal SC 3.50 (0.00, 11.00) 15.00 (9.00, 22.00) -7.101†

Post-embolization-related SC 6.00 (0.00, 15.50) 20.00 (11.75, 24.00) -7.071†

Liver function impairment SC 0.00 (0.00, 2.00) 0.00 (0.00, 8.00) -2.979*

SC: symptom cluster; NRS-2002: Nutritional Risk Screening 2002. *p < 0.050; †p < 0.001.

Table VII. Correlations between symptom clusters and each nutritional indicator (n = 226)
Symptom clusters BMI NRS-2002 Albumin Prealbumin Hemoglobin Lymphocytes

Emotional-psychological SC -0.234† 0.453† -0.242† -0.284† -0.255† -0.180†

Upper gastrointestinal SC -0.287† 0.399† -0.184† -0.183† -0.157* -0.115

Post-embolization-related SC -0.141* 0.438† -0.241† -0.277† -0.153* -0.082

Liver function impairment SC -0.092 0.234† -0.320† -0.454† -0.158* -0.111

SC: symptom cluster; NRS-2002: Nutritional Risk Screening 2002. *p < 0.050; †p < 0.001
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DISCUSSION

SYMPTOM BURDEN AND NUTRITIONAL 
STATUS

This study reveals that patients undergoing TACE simultane-
ously experience a range of symptoms, including clinical con-
cerns such as pain and vomiting. Additionally, it sheds light on 
often-neglected symptoms like fatigue, drowsiness, sleep dis-
turbance, distress, and sadness. Fatigue, in particular, emerged 
as the most prevalent and severe symptom, aligning with prior 
research findings (27,28). However, compared to Cao’s study 
(27), our study observed a slightly lower incidence of nausea 
and vomiting, which could be attributed to the use of antiemetic 
drugs during TACE procedures. 

Notably, prior studies have reported malnutrition rates of 34-
45.3 % in patients with various cancers, such as lung, leuke-
mia, and nasopharyngeal cancer (29,30). In our study, 68.14 % 
of primary liver cancer patients receiving TACE were identified 
as at high risk of malnutrition. Managing malnutrition in at-risk 
patients involves a comprehensive approach that includes nu-
tritional status assessment, dietary counseling, oral nutritional 
supplements (ONS), enteral nutrition (EN), and parenteral nu-
trition (PN). The high prevalence of malnutrition may be linked 
to poor liver function or post-embolization syndrome (PES) or 
with advanced stage of liver cancer in our patient population 
(31). Previous studies have discussed the nutritional treatment 
of patients with malnutrition and the impact of malnutrition on 
mental state and quality of life of cancer patients (19,20,32). In 
contrast, this study focuses on the association between nutri-
tional status and symptom clusters. 

SYMPTOM CLUSTERS IN POST-TACE 
PATIENTS

Research on symptom clusters in patients undergoing TACE 
for liver cancer is relatively scarce. In contrast, emotional-psy-
chological symptom clusters have been reported in previous 
studies involving patients with other types of cancer (16,33,34). 
The unique emphasis on TACE patients in our study reveals that 
they exhibit the largest explained variance in symptom clusters, 
a phenomenon unique to liver cancer patients. The absence of 
a standardized treatment duration for TACE requires frequent 
hospital visits for evaluations and treatment, which may con-
tribute to this phenomenon. Additionally, the financial burden, 
physical discomfort, and fear of disease recurrence and death 
can induce hormonal changes and alter psychological states. 

The presence of an upper gastrointestinal symptom cluster 
has been reported in several previous studies (35,36). While 
other studies focused on chemotherapy patients, our study was 
based on patients treated with TACE. The occurrence of post-
TACE nausea and vomiting may be attributed to several factors. 
Firstly, operation trauma and aseptic inflammation during TACE 
can release various transmitters due to ischemia and hypoxia. 

Secondly, chemotherapeutic drugs administered during TACE, 
such as epirubicin and platinum, pose a moderate to high 
emetic risk. These drugs are injected through the branches of 
the celiac trunk or superior mesenteric artery, which directly 
supply the gastrointestinal tract (37).

The post-embolization-related symptom cluster is unique to 
TACE patients and likely arises from the embolization of tu-
mor blood supply vessels. This leads to ischemia in the ves-
sel’s blood supply area, local tissue hypoxia, tumor necrosis, 
capsule swelling, ectopic embolization, or cytokine release and 
inflammatory responses (38). 

The liver function impairment symptom cluster, including 
jaundice and pruritus, is a specific symptom cluster associated 
with liver cancer patients. This observation aligns with Cao’s 
study (27), where these two symptoms were also grouped into 
a single symptom cluster. Liver dysfunction, caused by che-
motherapy and embolization agents mainly staying in the tu-
mor during TACE, can also affect normal liver tissue around 
the tumor, leading to elevated bilirubin and bile acid levels and 
resulting in this symptom cluster. Clinicians should prioritize liv-
er function preservation, closely monitor jaundice development, 
and offer comprehensive skincare guidance.

EFFECTS OF NUTRITION STATUS ON 
SYMPTOM CLUSTERS 

We assessed nutritional status using the NRS-2002 score 
and blood biochemistry. The results from both NRS-2002 
and blood biochemistry were congruent. The NRS-2002 is a 
valuable tool for identifying early-stage nutritional risk in liver 
cancer patients with a high nutritional risk. Malnutrition is a 
prevalent issue among cancer patients. The central findings of 
this study are twofold: First, a significant difference in symp-
tom cluster scores was observed between patients with normal 
nutrition and those at risk of malnutrition; second, nutritional 
status correlated with symptom cluster scores. These findings 
underscore the widespread malnutrition among liver cancer 
patients, necessitating follow-up nutrition interventions and 
support.

LIMITATIONS

The following limitations need to be considered. Firstly, 
potential bias may exist due to the exclusion of symptoms 
with low incidence (prevalence < 20  %) . Secondly, this 
cross-sectional study only suggests a correlation between 
symptom clusters and nutritional status, necessitating further 
longitudinal studies to confirm the causal relationship. Thirdly, 
this study included patients with various TACE regimens and 
stages, making it challenging to isolate potential confounding 
factors. This is a single-center with a small sample size, fur-
ther multi-center and large sample studies are advocated to 
clarify this correlation.
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CONCLUSION

This study highlights a significantly higher prevalence of 
malnutrition among liver cancer patients undergoing TACE. 
Additionally, it identifies four distinct symptom clusters and 
demonstrates the impact of nutritional status on these clusters. 
Therefore, healthcare providers should prioritize nutritional sta-
tus assessments and consider early interventions to manage 
nutritional risk in liver cancer patients during TACE. Future re-
search should explore the implementation of comprehensive 
in-hospital and home nutrition intervention programs. These 
programs would provide timely and evidence-based nutritional 
interventions to enhance patients’ tolerance of antitumor ther-
apy and evaluate their effectiveness in improving nutritional 
status, symptom clusters, and quality of life.
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