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Abstract: Objective: To explore the application value of liver function and serological index detection in diagnosing fatty
liver. Methods: Ninety patients with fatty liver disease (disease group) and ninety healthy subjects (healthy group) were
selected as the subjects of this study. They all underwent liver function index testing and serological index testing. Test
results were compared, and the diagnostic accuracy of single and combined tests was evaluated. Results: Liver function
indicators of patients in the disease group were higher than those in the healthy group, with severe patients exhibiting
higher levels than moderate patients and mild patients (P < 0.05). Serological indicators in patients in the disease group
were higher than those in the healthy group, with severe patients showing higher levels than moderate patients and mild
patients (P < 0.05). The diagnostic accuracy of liver function index testing was higher than that of serological index
testing, and the accuracy of combined testing was higher than that of single testing (P < 0.05). Conclusion. In diagnosing
fatty liver, combining liver function testing and serological testing enables the initial diagnosis of the disease and facilitates

the accurate assessment of its severity.

Keywords: Fatty liver; Clinical diagnosis; Liver function test; Serological test
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1. Introduction

Fatty liver is a liver disease with a high clinical incidence, often associated with daily dietary habits, such
as high-sugar and high-calorie intake. With people’s living standards improving, the incidence of fatty liver
continues to rise, making it the second most common liver disease and significantly impacting physical health.
The primary pathogenesis of fatty liver involves the accumulation of excess fat within liver cells. Early stages
of the disease typically present no obvious symptoms, although symptoms resembling gastrointestinal issues
may manifest ', Consequently, early screening poses challenges. As the disease progresses, patients may
experience liver area pain, lower limb edema, jaundice, lethargy, and other related symptoms . Treatment
becomes more difficult at this stage, often with less-than-ideal prognoses.

Early diagnosis of fatty liver is crucial for determining disease severity and implementing appropriate




treatment strategies. Serological index testing is a standard clinical examination procedure, while liver function
index testing plays a significant role in liver disease diagnosis and management. This study aims to analyze
the combined examination of these two approaches in fatty liver disease to assess their diagnostic value. To
investigate this, 90 patients with fatty liver and 90 healthy subjects were included.

2. Materials and methods

2.1. General information

From January 2021 to December 2023, 90 patients with fatty liver were screened and admitted. During the
same period, 90 healthy subjects who underwent physical examinations were selected to form a disease group
and a healthy group, respectively.

Healthy group: 52 males and 38 females, aged 36 to 75 years (mean age 57.45 + 5.23 years).

Disease group: 50 males and 40 females, aged 35 to 77 years (mean age 57.20 + 5.41 years); disease
duration 2 to 10 years (mean duration 6.05 = 1.14 years); disease severity comprised 21 mild cases, 32 moderate
cases, and 37 severe cases.

Gender and age comparisons between the two groups showed no significant difference (P > 0.05).

2.2. Inclusion and exclusion criteria
Inclusion criteria:
(1) The disease group consisted of 90 patients meeting clinical diagnostic criteria for fatty liver, while the
physical examination results of the healthy group were normal;
(2) No recent intake of drugs affecting liver function or serological indicators;
(3) Willingness to cooperate with examination procedures;
(4) Consciousness and normal cognition;
(5) Complete clinical information.
Exclusion criteria:
(1) Presence of other liver diseases;
(2) Organ dysfunction or concomitant physical illnesses such as malignant tumors;
(3) Mental illness;
(4) Participation in other concurrent medical research projects.

2.3. Methods

Both research subjects underwent testing for liver function and serological indicators. Participants adjusted
their diet three days prior by abstaining from pig blood or liver, alcohol, and high-fat and high-protein foods,
maintaining a light diet. Fasting for a minimum of eight hours before the examination was ensured. On the
examination day, 5 mL of venous blood was collected between 7 a.m. and 9 a.m., and serum was separated for
testing. Liver function index levels, including aspartate aminotransferase (AST; normal range: 0-50 pmol/L),
alanine aminotransferase (ALT; normal range: 0-40 pmol/L), and y-glutamyl transpeptidase (y-GT; normal
range: 0-40u/L), were measured using the rate method. Serological index levels, including total cholesterol
(TC; normal range: 3.0-5.7 mmol/L), triglyceride (TG; normal range: 0.5—1.7 mmol/L), low-density lipoprotein
cholesterol (LDL-C; normal range: 2.1-3.1 mmol/L), and high-density lipoprotein cholesterol (HDL-C; normal
range: 0.9—1.8 mmol/L), were measure using the enzyme-linked method.
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2.4. Observation indicators

Comparison of liver function and serological test results between the two research subjects and evaluation of
the diagnostic accuracy of single and combined tests.

2.5. Statistical analysis

Data were analyzed using SPSS version 25.0 statistical software. Measurement data conforming to normal
distribution were expressed as mean =+ standard deviation (SD) and underwent either #-tests or F-tests (for three
or more groups). Count data were presented as [1 (%)] and underwent y’ tests. A significance level of P < 0.05
indicated statistical significance.

3. Results

3.1. Comparison of liver function indicators

As shown in Table 1, the levels of AST, ALT, and y-GT in patients in the disease group were significantly
higher than those in the healthy group (P < 0.05). As the severity of the disease increased, the levels of each
liver function index gradually increased (P < 0.05).

3.2. Comparison of blood routine indicators

Table 2 shows that the TC and TG levels of patients in the disease group were significantly higher than those
of the healthy group (P < 0.05). The difference in LDL-C and HDL-C levels between the two groups was
insignificant (P > 0.05). As the severity of the disease increased, the levels of TC and TG continued to increase (P
< 0.05), while the levels of LDL-C and HDL-C had no significant changes (P > 0.05).

3.3. Diagnostic effect

As presented in Table 3, the accuracy of liver function testing is higher than that of serological testing (P < 0.05),
and the accuracy of combined testing is higher than that of single testing (P < 0.05).

Table 1. Comparison of liver function indicators (mean = SD)

Group name n AST (umol/L) ALT (umol/L) v-GT (WL)

Healthy group 90 15.34 £5.28 19.20£5.13 26.35+6.14
Disease group 90 56.96 £ 12.17 61.85+12.18 81.45 £20.31

t - 29.763 30.615 24.636

P - 0.000 0.000 0.000
Mild 21 51.63 +£5.28 46.69 £ 10.18 53.64 +£9.47
Moderate 32 54.96 +8.15 52.74+9.51 71.05+12.28
Severe 37 59.04 +£7.54 68.41 +15.08 90.45 +17.04

F - 10.631 13.245 11.057

P - 0.000 0.000 0.000
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Table 2. Comparison of blood routine indicators (mean + SD, mmol/L)

Group name n TC TG LDL-C HDL-C

Healthy group 90 4.79+0.54 1.89+041 331+045 1.22+0.25
Disease group 90 7.12+1.13 3.19+£0.54 3.27+0.51 1.19+£0.27

t - 17.650 18.190 0.558 0.773

P - 0.000 0.000 0.578 0.440
Mild 21 5.91+1.08 2.23+0.65 321+048 1.15+0.22
Moderate 32 6.79 +1.14 2,98 +£0.51 325+044 1.17+0.23
Severe 37 7.78 £1.23 3.64+047 3.30+0.50 1.21+£0.30

F - 14.528 12.645 0418 0.516

P - 0.000 0.000 0.423 0.411

Table 3. Diagnosis results [7 (%)]

Detection method n Confirmed Missed diagnosis / misdiagnosis
Liver function test 90 72 (80.00) 18 (20.00)
Serological testing 90 54 (60.00) 36 (40.00)
Combined testing 90 87 (96.67) 3(3.33)
¥’/ P single testing comparison - 8.571/0.003
Comparison of %> / P combined detection and single detection - 36.427/0.000

4. Discussion

The liver, being a vital metabolic organ, is susceptible to various liver diseases. Statistics indicate that the
incidence rate of fatty liver in China is approximately 20% "', with economically developed regions exhibiting
higher rates. For instance, in first-tier cities like Beijing, Shanghai, and Guangzhou, the incidence ranges
between 25% and 30% . Fatty liver is more prevalent in men than in women, often associated with excessive
alcohol consumption and poor dietary habits. It is both a stress-related condition and influenced by genetic
factors. Dietary composition and lifestyle choices play pivotal roles in its development. Factors such as
alcohol abuse, overeating, and obesity disrupt the body’s fat metabolism balance, leading to the accumulation
of excess fat in liver cells. Hepatocyte degeneration occurs when the fat weight in liver cells surpasses 5% of
the liver’s wet weight ', progressing to liver fibrosis and potentially culminating in cirrhosis or liver failure.
Apart from impacting liver function, fatty liver can also trigger cardiovascular diseases such as stroke and
diabetes. Importantly, fatty liver is reversible ”’; early detection and symptomatic treatment can impede liver
fibrosis progression and gradually restore liver function. Early diagnosis, therefore, forms the cornerstone
of effective treatment, with liver biopsy traditionally considered the gold standard. However, due to its
invasiveness and associated health risks, liver biopsy is not widely favored and may compromise patient well-
being. Non-invasive diagnostic techniques, including imaging studies and serum biochemical testing, are thus
recommended.

This study comprised 90 patients diagnosed with fatty liver and 90 healthy subjects, forming disecase
and healthy groups, respectively. Results revealed that both groups underwent liver function index testing
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and serological index testing, procedures that entail minimal invasiveness by requiring only serum collection.
Liver function indicators, including AST, ALT, and y-GT, play crucial roles in diagnosing fatty liver. AST
and ALT, secreted by mitochondria and cytoplasm of human cells, enter the bloodstream during pathological
liver cell reactions, leading to elevated levels. y-GT is released from the intrahepatic bile duct epithelium and
liver cytoplasm when liver tissue is damaged ™", The findings indicated higher levels of these liver function
indicators in the disease group compared to the healthy group, with severity correlating with higher levels,
underscoring their diagnostic and prognostic significance. As a bile-synthesizing organ, the liver influences
lipid emulsification. Fatty liver disrupts this process, leading to elevated TC and TG levels, particularly after
prolonged consumption of high-fat diets ”’. While LDL-C and HDL-C levels remained relatively stable between
groups, TC and TG levels were significantly higher in the disease group, with severity correlating with elevated
levels. This suggests that routine blood lipid indicators, namely TC and TG, can aid in fatty liver diagnosis and
severity assessment. A comparison of single and combined liver function and serological index testing indicated
higher accuracy with combined testing, highlighting the synergistic benefits of utilizing both methods.

In the early stages, fatty liver symptoms are often subtle, becoming more pronounced as the disease
progresses, with specific manifestations linked to underlying causes. Early-stage symptoms may include
fatigue, loss of appetite, and hepatosplenomegaly ", progressing to nosebleeds, melena, and lower limb edema
in advanced stages. While liver biopsy remains the gold standard for diagnosis, its invasive nature, associated
risks, and low reproducibility limit its utility """, Liver function and serological index testing, on the other hand,
are routine clinical procedures requiring minimal venous blood collection and boasting high patient acceptance
rates ',

In conclusion, this study’s analysis underscores the prevalence of fatty liver as a common clinical
condition. Liver function and blood routine index testing exhibit significant diagnostic utility in fatty liver
diagnosis and merit widespread adoption.

Disclosure statement

The author declares no conflict of interest.
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Abstract: Objective: To explore and analyze the expression and clinical significance of vascular endothelial growth factor
(VEGF), hypoxia-inducible factor 1o (HIF-1a), and metabolic indicators in esophageal squamous cell carcinoma (ESCC).
Methods: Sixty ESCC patients admitted to the hospital from October 2021 to October 2023 were selected as the ESCC
group. Sixty normal healthy patients from the same period were chosen as the control group. Their serum samples and
tissue samples were collected. Metabolic indicators of all study subjects were obtained based on the basic biochemical
results upon admission. RT-PCR was utilized to detect the expression of VEGF and HIF-1a in ESCC tissues. Results: The
expression of VEGF and HIF-1a in the ESCC T3+T4 group was significantly higher than that of the carcinoma in situ (Tis)
group, T1+T2 group, and control group. Furthermore, the expression of HIF-1a was found to be related to the expression
of VEGF, showing a significant correlation between the quantities. Significant differences in the levels of metabolic
indicators were observed between the ESCC group and the control group (P < 0.05). Conclusion: Metabolic indicators
are associated with the onset of ESCC in patients. Abnormal lipid metabolism plays a crucial role in the occurrence and
development of tumors. The expression of VEGF and HIF-1a in ESCC tissues significantly correlates with the tumor

stage, providing a new reference for the diagnosis and treatment of ESCC.

Keywords: VEGF; HIF-1a; Metabolic index; Esophageal squamous cell carcinoma (ESCC)

Online publication: March 28, 2024

1. Introduction

Esophageal squamous cell carcinoma (ESCC) is a malignant tumor of the esophagus caused by esophageal
squamous epithelial dysplasia. It represents a common disease, yet its primary cause remains incompletely
understood, possibly attributed to factors such as diet, lifestyle, genetics, infection, and other diseases. The clinical
presentation typically involves symptoms such as dysphagia, pain, regurgitation, hoarseness, and weight loss,
often leading to complications such as infection, fluid imbalance, and psychological disorders !". Tumor markers
play a crucial role in clinical examinations, providing essential guidance for the detection, diagnosis, treatment,
and prognosis of diseases, including esophageal cancer. Most clinically detected tumor markers manifest in
malignant tumors, benign tumors, embryonic tissues, and even normal tissues. Studies have highlighted the




significance of elevated vascular endothelial growth factor (VEGF) expression as an indicator of poor prognosis
in esophageal cancer .

Hypoxia-inducible factor 1o (HIF-1a) is a component of HIF-1 that exhibits widespread expression in
tissue cells during hypoxia, including the kidney, liver, lung, brain, heart, and various cell lines "'. Hypoxia
represents the most common physiological response of the body. HIF-1a plays a pivotal role in ischemic-
hypoxic brain injury, hypoxic lung disease, ischemic-hypoxic myocardial disease, tumors, and inflammation.
Consequently, dynamic monitoring of tumor markers and comprehensive serum index examinations hold
greater value Y. This study focuses on 60 ESCC patients treated at the hospital from October 2021 to October
2023, aiming to explore the expression and clinical significance of VEGF, HIF-1a, and metabolic indicators in

ESCC.

2. Materials and methods

2.1. General information

Sixty ESCC patients admitted to the hospital between October 2021 and October 2023 were selected as the
ESCC group, from whom serum and tissue samples were collected. Among them, there were 39 males and 21
females, with an average age of 62.76 + 4.08 years. This group comprised 12 cases of carcinoma in situ (Tis),
32 cases of T1+T2 stage, and 16 cases of T3+T4 stage. Additionally, 60 normal healthy patients from the same
period were chosen as the control group. Basic information such as age and gender was comparable across
the four groups, with no significant differences noted (P > 0.05). This study was approved by the local ethics

committee.

2.2. Methods

Fasting blood glucose (FBG), triglycerides (TG), total cholesterol (TC), low-density lipoprotein (LDL), high-
density lipoprotein (HDL), and blood uric acid (BUA) levels were obtained for all subjects based on the basic
biochemical results upon admission. Additionally, albumin (ALB) was included as a key metabolic indicator
for statistical analysis. The expression of VEGF and HIF-1a in ESCC tissues was detected using real-time
polymerase chain reaction (RT-PCR). Mouse anti-human HIF-1a monoclonal antibody, rabbit anti-human
VEGF monoclonal antibody, and immunoassay kits were procured from Beijing Kerimei Technology Co., Ltd.,
and strictly followed the instructions provided with the kits.

2.3. Observation indicators
Metabolic indicators and the expression of VEGF and HIF-1a in ESCC tissue were analyzed to investigate their
clinical significance in ESCC.

2.4. Statistical analysis

SPSS 26.0 statistical software was utilized for analysis. Measurement data were expressed as mean + standard
deviation (SD). The #-test was employed, and the correlation analysis of VEGF and HIF-1a expression was
conducted using Spearman rank correlation analysis. A significance level of P < 0.05 indicated statistical

significance.

3. Results
3.1. Comparison of metabolic index levels between the two groups
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Table 1 shows that there were significant differences in the levels of metabolic indicators TC, HDL, LDL,
and ALB between the ESCC group and the control group. Patients in the esophageal squamous cell carcinoma
group had higher TC (3.76 + 1.24 mmol/L) and LDL (2.98 + 0.75 mmol/L) as compared to the control group of
3.46 £ 1.12 mmol/L TC and 2.33 + 0.97 mmol/L LDL (P < 0.05). The ESCC group also exhibited lower HDL
(0.76 £ 0.23 mmol/L) and ALB (32.86 + 4.53 g/L) as compared to the control group of 1.12 = 0.21 mmol/L
HDL and 39.25 £2.83 g/L ALB (P <0.05).

Table 1. Comparison of metabolic index levels between the two groups

Indicator Control group (n = 60) ESCC group (n = 60) t value P value

FBG (mmol/L) 5.82+4.35 5.37+£2.46 2.863 0.285
TG (mmol/L) 0.62 +0.45 0.53+£0.31 1.924 0.369
TC (mmol/L) 3.46+1.12 3.76 +£1.24 8.935 0.003
LDL (mmol/L) 2.33+£0.97 2.98+0.75 10.427 0.000
HDL (mmol/L) 1.12+0.21 0.76 £0.23 15.982 0.000
BUA (pmol/L) 310.26 = 54.37 342.15 £ 60.94 1.025 0.682
ALB (g/L) 39.25+2.83 32.86 +4.53 8.058 0.005

3.2. Comparison of the expression of VEGF and HIF-1a between the two groups

As shown in Figure 1, VEGF and HIF-1a in the ESCC T3+T4 group were significantly higher than that in
the carcinoma in situ (Tis) group, T1+T2 group, and control group. There is a significant correlation between
VEGEF expression and HIF-1a expression (P < 0.05).
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Figure 1. Comparison of the expression of VEGF and HIF-1a between the two groups. *P < 0.05
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4. Discussion

ESCC ranks among the most common malignant tumors of the digestive tract, characterized by complex
and diverse mechanisms driving its occurrence and progression. Often detected in advanced stages with
high metastatic potential, its prognosis remains poor *°. Diagnosis typically involves various modalities such
as endoscopy, imaging studies, and laboratory tests. Notably, nodular or cauliflower-like tumors are observed
in middle to late stages via endoscopy, along with ulcers and esophageal lumen stenosis. Chromoendoscopy
enhances the detection rate of early ESCC . Additionally, endoscopic ultrasonography can display changes in
the esophageal wall’s hierarchical structure, the cancer’s infiltration depth, and its relationship with surrounding
tissues. CT examination can clarify the staging of esophageal squamous cell carcinoma and can also be used to
judge prognosis. PET-CT scans provide valuable insights into primary tumor extent, lymph node involvement,
metastasis, and tumor staging "', Laboratory investigations, including blood and urine analyses, liver and kidney
function tests, and tumor marker assessments, play pivotal roles in evaluating patients’ overall condition and
aiding in ESCC diagnosis. Serum tumor markers, renowned for their convenience, minimal invasiveness, and
prompt disease status reflection, are widely employed in diagnosing, evaluating treatment efficacy, and assessing
prognosis across various cancers ">, In clinical practice, combining multiple tumor markers enhances diagnostic
sensitivity, compensating for individual marker limitations and enabling early detection and intervention.

ESCC is frequently diagnosed at intermediate to advanced stages. Early screening and prompt
identification of suspicious or asymptomatic individuals are pivotal for improving survival rates and prolonging
patient survival. Notably, VEGF exhibits elevated production during the transition of ESCC to solid tumors,
particularly evident in the Tis and T1 stages, making it a prime candidate for tumor screening using existing
clinical methods. Other tumor markers are mostly produced in the T3 and T4 stages of ESCC and are of little
significance for early screening " VEGE’s role in promoting tumor angiogenesis is well-established, with
implications for tumor growth and metastasis. Moreover, studies have implicated VEGF in mediating vascular
permeability, enhancing malignant extravasation, and facilitating endothelial progenitor cell mobilization to
foster tumor neovascularization '*. Targeting VEGF pathways holds promise for novel therapeutic strategies.
Hypoxia, a hallmark of aggressive tumors, underscores the importance of investigating new HIF-1a target
genes to develop targeted therapies that impede disease progression. Additionally, hypoxia within the tumor
microenvironment triggers inflammatory responses, further exacerbating tumorigenesis, with HIF-1a potentially
mediating inflammatory effects ">'*. This study reveals significantly elevated expression levels of VEGF and
HIF-1a in the ESCC T3+T4 group compared to the Tis and T1+T2 groups, with a notable correlation between
HIF-1a and VEGF expression levels. This highlights the prognostic and therapeutic relevance of heightened
VEGF and HIF-1a expression levels. Elevated tumor marker levels are implicated in tumor initiation and
progression.

This study’s findings demonstrate significant differences in metabolic indicator levels, including TC,
HDL, LDL, and ALB, between the ESCC and control groups. Specifically, ESCC patients exhibited high
TC (3.76 = 1.24 mmol/L) and LDL (2.98 + 0.75 mmol/L) levels but lower HDL (0.76 £+ 0.23 mmol/L) and
ALB (32.86 + 2.83 g/L) compared to the control group (TC: 3.46 = 1.12 mmol/L; LDL: 2.33 £ 0.97 mmol/L;
HDL: 1.12 + 0.21 mmol/L; ALB: 39.25 £+ 2.83 g/L). These metabolic changes influence ESCC progression,
with proliferating carcinoma cells driving increased cholesterol demand and LDL serving as a key cholesterol
transporter, contributing to elevated levels. Conversely, HDL primarily facilitates cholesterol transport to the
liver for degradation, hence its decreased levels in ESCC patients. Consequently, abnormal lipid metabolism
plays a pivotal role in tumor development. The significant correlation between VEGF and HIF-1a expression
and tumor stage underscores their potential as diagnostic and therapeutic targets for ESCC.
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Abstract: Whole grains of proso and barnyard millets were sequentially extracted using different solvents (hexane,
chloroform, ethyl acetate, and methanol). Phytochemical analysis was performed qualitatively, and the total phenolic
content in the extracts of proso and barnyard millets was quantified. Alkaloids and cardiac glycosides were identified in
all solvent extracts of both millets. Anthraquinone and glycosides yielded negative results in all solvent extracts of both
millets. Among all the solvent extracts, methanol extracts of proso and barnyard millets showed the presence of major
compounds such as flavonoids, terpenoids, amino acids, tannins, and phenolics compounds. The maximum amount of
phenols was found in methanolic extracts of proso and barnyard millets (0.669 + 0.003 and 0.625 + 0.003), followed by the
chloroform extract of proso and barnyard millets (0.284 + 0.002 and 0.257 + 0.003). The minimum amount of phenolics
was found in the acetone extract of proso and barnyard millets. The methanol extract of both millets showed the presence

of major compounds with high phenolic content.

Keywords: Proso millet; Barnyard millet; Sequential solvent extraction; Phytochemical analysis; Total phenolic content
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1. Introduction

For thousands of years, humans have relied on natural products as valuable sources of medicines and inspiration
for drug development . In several countries, particularly in India, China, and Egypt, traditional medicinal
systems have been based on plant-derived natural products. Food-derived natural products have been shown
to be potential candidates for medicinal use ”’. More than 1 million Americans and more than 10 million people
worldwide are expected to be diagnosed with cancer, a disease commonly believed to be preventable. Only
5 to 10% of all cancer cases are attributed to genetic defects, whereas the remaining 90 to 95% are caused by
environmental and lifestyle factors. The lifestyle factors include cigarette smoking, diet (fried foods, red
meat. Millet grains, compared to other grains like wheat, rice, and sorghum, are known for their health
benefits and medicinal properties. The types of millets include finger millet, foxtail millet, proso millet, pearl
millet, and little millet.
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Millet seeds are rich sources of nutraceuticals and phytochemicals, which are used to prevent various
health issues "', In recent years, whole grain cereals have garnered significant attention due to their fiber
content and the presence of a diverse array of bioactive compounds such as antioxidants and phytochemicals .
Millets contain a variety of phytochemicals including polyphenols, phytosterols, phytates, sterols, carotenoids,
flavonoids, and alkaloids. Among these, phenolic acids and tannins are the main polyphenols, while
flavonoids play important roles in the body’s immune system and act as antioxidants .

The health benefits of consuming whole grains, which are rich in phytochemicals, are well-documented™
the phytochemical contents in grains have been commonly underestimated in the literature, because bound
phytochemicals were not included. This study was designed to investigate the complete phytochemical profiles
in free, soluble conjugated, and insoluble bound forms, as well as their antioxidant activities in uncooked whole
grains. Corn had the highest total phenolic content (15.55 &+ 0.60 umol of gallic acid equivalent to per gram of
grain. However, the presence of antioxidants and phytochemicals in whole grains has not been given as much
attention as those in vegetables and fruits. It has been suggested that the health benefits of consuming whole
grains are due to the presence of unique bioactive compounds . Based on these observations, this study aims
to quantify the presence of phytochemicals and total phenolic content in proso and barnyard millets.

2. Materials and methods

2.1. Plant materials

Whole grains of proso millet (Panivaragu, CO(PV)5, Panicum miliaceum L.) and barnyard millet (Kudiraivali,
CO(KV)2, Echinochloa frumentacea (Roxb.) Link) were purchased and authenticated from the Department
of Millet, Tamil Nadu Agriculture University, Coimbatore, Tamil Nadu, India. The seeds were
thoroughly washed with running water, rinsed twice with sterile distilled water, and then left to dry at room
temperature. Subsequently, the dried seeds were powdered using a blender before proceeding to the extraction
process.

2.2. Sequential solvent extraction or preparation of plant extract

Fifty grams of powdered whole grains of proso millet (PM) and barnyard millet (BM) were macerated with 50
mL of hexane (1:5 v/w) at room temperature for 72 hours with intermittent stirring or shaking. After 72
hours, the solvent was collected and filtered through Whatman filter paper No. 1, and the residues were
dried. The residues were then re-macerated with chloroform, ethyl acetate, acetone, and methanol after 72
hours each. Finally, the filtrates were evaporated to remove excess solvent residue in the extracts using a
rotor vacuum evaporator. The extracts were dried for further investigation.

2.3. Qualitative phytochemical analysis of proso and barnyard millet solvent extracts

All the solvent extracts obtained from PM and BM were subjected to identify the presence of various bioactive
constituents in both millets using several phytochemical analyzing tests (Table 1) "'

2.4. Quantitative estimation of total phenolic content

The total phenolic content of sequential solvent extraction of PM and BM was determined by the Folin-
Ciocalteu reagent method as described earlier by Singleton ez al. "', Each solvent extract of PM and BM was
dissolved in methanol (10 mg/mL). To 1 mL of each extract, 2 mL of Folin-Ciocalteu reagent and 2.5 mL
of 20% Na,CO; solution were added, and the mixture was incubated at room temperature for 30 minutes. After
the incubation period, the absorbance of each sample was measured at 725 nm using a UV-spectrophotometer.
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Table 1. Preliminary phytochemical analysis of proso and barnyard millet extracts

Phytochemical constituents

Methods and observation

Test for alkaloids
(Mayer’s test)

Test for flavonoids
(Alkaline reagent test)

Test for steroids
(Liebermann-Burchard test)
Test for tannins and phenolics
(Ferric chloride test)

Test for terpenoids

Test for cardiac glycosides
(Keller-Kiliani test)

Test for glycosides
(Legal test)

Test for saponins
(Froth test)

Test for amino acids
(Ninhydrin test)

Test for anthraquinone

6 drops of Mayer’s reagents + 1% HCI + steam to 1 mL of the extract
Cream cloud precipitate indicated the presence of alkaloids

2-3 drops of dilute NaOH to 1 mL of the extract
A deep yellow color appeared but gradually became colorless by adding a few drops of dilute HCI
indicating the presence of flavonoids

2 mL of acetic anhydride + concentrated H,SO, to 1 mL of the extract
A green or green-blue color formation indicated the presence of steroids

2 mL of 5% neutral ferric chloride solution to 1 mL of the extract
A dark blue or greenish-black precipitate indicated the presence of tannins

2 mL of chloroform and concentrated H,SO, to 1 mL of the extract
Observed for reddish-brown color interface

1 mL of glacial acetic acid containing one drop of FeCl; + concentrated H,SO, to 1 mL of the extract
Brown ring formation at the junction indicated the presence of cardiac glycosides

Sodium nitroprusside in pyridine and sodium hydroxide to 1 mL of the extract
The formation of pink to blood-red coloration indicated the presence of glycoside

5 mL distilled water to 0.5 mL of extract, shaken well for 15 min
Frothing persistence indicated the presence of saponins

A few drops of Ninhydrin reagent to 1 mL of the extract
The formation of blue or violet coloration indicated the presence of amino acids.

Benzene was added to 1 mL of the extract and shaken, followed by the addition of 1 mL of diluted
ammonia

The formation of pink, red, or violet coloration indicated the presence of anthraquinones in the am-
monia phase

3. Results

3.1. Preliminary phytochemical analysis of sequential solvent extraction of PM and BM

PM and BM whole grains were sequentially extracted using different solvents ranging from non-polar to polar
(hexane, chloroform, ethyl acetate, acetone, and methanol). The yield percentage of crude extracts of PM and
BM ranged from 1 to 4%.

Qualitative phytochemical analysis of different solvent extracts of PM and BM is presented in Tables 2 and
3. All solvent extracts of PM and BM indicated the presence of alkaloids and cardiac glycosides. Anthraquinone
and glycosides yielded negative results in all solvent extracts of both millets. Steroids and saponins were
detected in methanol and chloroform extracts of PM. Tannins and phenolic compounds were identified in
methanol and ethyl acetate extracts of PM. Methanol extracts of PM showed the presence of flavonoids,
terpenoids, amino acids, tannins, and phenolic compounds, except in other solvent extracts. Similar results were
detected with minor variations in extracts of BM.

It was found that phytochemicals content varies widely due to differences in the polarity of the solvents
used for extraction. When compared with other solvent extracts, methanol, a moderately polar organic solvent,
yielded the most phytoconstituents. This indicates the presence of the polar nature of the phytochemicals in

methanol extracts, all of which possess different medicinal properties.
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Table 2. Phytochemical analysis of sequential extraction of proso millet

Phytochemical Hexane Chloroform Ethyl acetate Acetone Methanol
Alkaloids + + + + +
Flavonoids - - - - +
Steroids - - - + +
Tannins and phenolics - - - - +
Terpenoids - - + . i
Cardiac glycosides + + + + +
Glycosides - - - - -
Saponins - + - - +
Amino acids + - - - +
Anthraquinone - - - - -

Note: + indicated the presence of the compound, and - indicated the absence of the compound.

Table 3. Phytochemical analysis of sequential extraction of barnyard millet

Phytochemical Hexane Chloroform Ethyl acetate Acetone Methanol
Alkaloids + + + + +
Flavonoids - - + - +
Steroids + - - + +
Tannins and phenolics - - - - +
Terpenoids - + + - +
Cardiac glycosides + + + + +
Glycosides - - - - -
Saponins - + - - +
Amino acids + - - - +
Anthraquinone - - - - -

Note: + indicated the presence of the compound, and - indicated the absence of the compound.

3.2. Total phenol content of extracts of PM and BM

Phenolics are prominent antioxidants that play several important roles in preventing numerous diseases. It is
one of the major classes of phytonutrients that have been widely studied in phytochemical research "'*). The total
phenolic content was estimated from different solvent extracts (hexane, chloroform, ethyl acetate, acetone, and
methanol) of PM and BM. The phenolic content of the five different solvent extracts displayed vast differences,
ranging from 0.120 £ 0.002 to 0.569 £ 0.003 in both millets (Table 4). The maximum amount of phenols was
found in methanol extracts of PM and BM (0.669 £ 0.003 and 0.625 + 0.003), followed by chloroform extract
of PM and BM, which showed 0.284 + 0.002 and 0.257 £ 0.003. The minimum amount of phenolics was found
in acetone extracts of PM and BM.
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Table 4. Total phenol content of proso and barnyard millet extracts (mean + SD of three determinations)

Extract Proso millet (g) Barnyard millet (g)
Hexane 0.162 +0.002 0.156 + 0.003
Chloroform 0.284 + 0.002 0.257 £ 0.003
Ethyl acetate 0.156 = 0.002 0.144 +0.002
Acetone 0.122 +0.003 0.120 £ 0.002
Methanol 0.669 +0.003 0.625 +0.003

Based on the preliminary results of quantitative phytochemical analysis and estimation of phenolic content
in different solvent extracts of PM and BM, methanol extracts of both millets showed the presence of major
compounds and the highest phenolic content. Therefore, methanol was further used for the isolation of bioactive

compounds by supercritical fluid extraction.

4. Discussion

Since ancient times, plants have served as a significant reservoir of drugs, bioactive compounds, and remedies
for various diseases worldwide. The majority of bioactive components in plants consist of flavonoids, alkaloids,
tannins, and phenolic compounds, which have been shown to be crucial sources of main compounds in the
development of new anticancer drugs.

For over 3,500 years, constituents derived from plants have been used in cancer treatment. It has been
reported that between 1981 and 2014, globally, 75% of new chemical entities introduced as anticancer drugs
were derived from natural products or inspired by them "', Despite the successful utilization of synthetic
chemicals as drugs for many diseases over the years, pharmaceutical industries have not achieved complete
success in certain diseases (such as cancer, diabetes, cardiac diseases, and AIDS) due to the complexity of these
diseases.

Previous literature suggests that preparing extracts using different solvents has a potent healing
effect. Phytochemical screening of the sequential solvent extracts of PM and BM whole grains showed the
presence of flavonoids, terpenoids, alkaloids, steroids, tannins, and phenolic compounds, among others,
in the methanolic extract. Rao et al. reported the presence of phenols, tannins, alkaloids, flavonoids, and
saponins in small millets (proso millet, finger millet, foxtail millet, and kodo millet) "*. Suma and Urooj
reported the presence of flavonoids, alkaloids, phenolics, and reducing sugars in methanolic and aqueous
extracts of foxtail millet "', Differences in the presence of compounds might be attributed to the polarity of the
extracting solvents, accounting for the observed variation in phytochemical identification in the extracts. This
study suggests that the presence of these phytochemical constituents in PM and BM extracts possesses various
medicinal properties, including metabolic activity, antitoxic, antioxidant, anti-inflammatory, anti-cancer, anti-
carcinogenic properties, and cholesterol-lowering activity.

Total phenolic content (TPC) in the millets examined in this study was found to be higher than the TPC in
other cereals including Triticum turgidum subsp. durum (Durum wheat) *'*'"”. Among all the solvent extracts
of PM and BM, the maximum amount of phenol was detected in the methanolic extract of PM and BM. Kim
et al. demonstrated that PM contains 18-26.5 mg GAE/g of TPC ®. It was reported that Khodo millet
exhibited a maximum of 10.3% phenolic content in the methanolic extract """, Abraham et al. reported that
among different varieties of PM, whole grains of red-coloured millet exhibited higher TPC
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compared to whole grains of light-coloured millet *". Whole grain soluble extracts of Khodo millet

contained higher TPC than other small millet varieties **

, namely kodo millet and finger millet. Zhang et
al. stated that a higher amount was estimated in bound phenol content than free phenol content of PM,
ranging between 83.44-456.95 mg GAE/g ™ as well as the antioxidant activity and anti-proliferative
properties of three diverse proso millet varieties. Panwar et al. corroborated that BM demonstrated a

greater phenolic content than finger millet **.
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Abstract: Objective: To investigate the effect of TSH inhibition therapy in the postoperative management of patients with
differentiated thyroid cancer. Methods: Seventy patients diagnosed with differentiated thyroid cancer were selected for the
study. TSH inhibition therapy was administered to the research group, while thyroxine replacement therapy was provided
to the control group during the postoperative management phase. This allowed for a comparative analysis between the two
groups. Results: In comparison with the control group, the research group exhibited significant decreases in serum TSH,
T3, and T4 levels after treatment, while FT4 and FT3 levels significantly increased (P < 0.05). Additionally, significant
decreases in Tg, VEGF, TSGF, CD44V6, and sIL-2R levels were observed in the research group after treatment (P < 0.05).
No significant differences were found in pre-treatment thyroid function between the two groups (P > 0.05). Conclusion:
The application of TSH inhibition therapy in the postoperative management of patients with differentiated thyroid cancer

demonstrates promising outcomes.

Keywords: TSH inhibition therapy; Differentiated thyroid cancer; Postoperative management; Effect
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1. Introduction

Thyroid cancer is a prevalent malignant tumor that is typically managed through surgical resection, radiation
therapy, and thyroid hormone replacement therapy. Differentiated thyroid cancer (DTC) represents the most
common subtype ", and patients commonly undergo postoperative treatment following surgical resection.
Thyroid-stimulating hormone (TSH) suppression therapy has emerged as a pivotal therapeutic approach in
postoperative management. This paper aims to explore the role of TSH suppression therapy in the postoperative
management of patients with DTC.
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2. General information and methods

2.1. Data

Fifty patients diagnosed with DTC, selected between January 2018 and December 2019, were divided into two
groups of 25 cases each. In the research group, there were 10 males and 15 females with an age range of 29 to
58 years (mean age 45.26 + 5.29 years), while in the control group, there were 11 males and 14 females with
an age range of 25 to 57 years (mean age 45.21 + 5.22 years). A comparison of data between the two groups
revealed no significant difference (P > 0.05).

2.2. Methods

During the postoperative management period, the control group received thyroxine replacement therapy at
a dosage of 1.5-2.5 nug/kg of thyroxine per day. In the postoperative management period, the research group
underwent TSH suppression therapy, using levothyroxine sodium tablets at a dosage of 1.5-2.5 pg/kg per day
to achieve the desired level of control, with this dosage maintained throughout. The criteria for suppression
were as follows: postoperative TSH suppression recommended to be below 0.1 mIU/L in patients with high-risk
DTC, below 0.1-0.5 mIU/L in patients with intermediate-risk DTC, and between 0.5-2.0 mU/L in patients with

low-risk DTC. Both groups received treatment for a duration of 1 year.

2.3. Observation indexes
(1) Comparison of serum TSH, triiodothyronine (T3), thyroxine (T4), free T4 (FT4), and free T3 (FT3)
levels between the two groups.
(2) Comparison of thyroglobulin (Tg), vascular endothelial growth factor (VEGF), tumor-specific growth
factor (TSGF), CD44 containing variable exon 6 (CD44V6), and soluble interleukin-2 receptor (sIL-
2R) levels between the two groups.

2.4. Data analysis
This study utilized SPSS 25.0 software to conduct 7 tests and r-tests, with results presented in the form of

percentage and mean =+ standard deviation (SD), and statistical significance indicated by P < 0.05.

3. Results

Table 1 shows that the serum TSH, T3, and T4 levels were significantly reduced in the research group after
treatment, while the serum FT4 and FT3 levels were significantly increased after treatment, as compared to
the control group (P < 0.05). Table 2 shows that the research group had significantly reduced levels of Tg,
VEGEF, TSGF, CD44V6, and sIL-2R after treatment as compared to the control group (P < 0.05). There were no
significant differences in all the indicators between the two groups (P > 0.05).

Table 1. Comparison of thyroid function between the two groups before and after treatment

TSH (mU/L) T3 (nmol/L) T4 (nmol/L) FT4 (pmol/L) FT3 (pmol/L)
Before After Before After Before After Before After Before After

Groups

Research group  2.33 + 0.15+ 1.81+ 0.62 + 106.72+ 7475+ 1655+ 27.17+ 471+ 6.72 £

(n=25) 0.52 0.04 0.15 0.26 3.77 4.72 0.52 0.03 0.13 1.65
Control group 234+ 1.62 + 1.83+ 1.25+ 107.35+ 89.77+ 16.62 + 7.66 + 4.66 + 1.85+
(n=25) 0.66 0.15 0.44 0.53 3.74 391 0.45 0.65 0.14 0.04
t 0.06 47.35 0.22 5.34 0.59 12.25 0.51 149.92 1.31 14.75
P >0.05 <0.05 >0.05 <0.05 >0.05 <0.05 >0.05 <0.05 >0.05 <0.05
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Table 2. Comparison of Tg, VEGF, TSGF, CD44V6, and sIL-2R levels between the two groups before and after

treatment

Tg (ng/mL) VEGF (pg/mL) TSGF (pg/mL) CD44V6 (ng/mL) sIL-2R (pg/mL)

Groups Before After Before After Before After Before After Before After
Research group 45.77+ 12.77+ 2755+ 13.66+ 73.65+ 50.51+  520.68+ 306.51+ 552.75+ 37228+

(n=25) 11.75 2.52 5.65 242 6.84 4.72 23.62 13.51 28.36 67.88
Control group 4525+ 19.76 + 2742+  20.62+ 72.82+ 6425+  523.66+ 399.62+ 550.61+ 45826+

(n=25) 11.61 6.55 5.33 4.51 7.85 6.75 22.37 15.26 25.27 35.22

t 0.16 4.98 0.08 6.80 0.40 8.34 0.46 22.84 0.28 5.62

P >0.05 <0.05 >0.05 <0.05 >0.05 <0.05 >0.05 <0.05 >0.05 <0.05

4. Discussion

TSH inhibition therapy has the potential to diminish the stimulation of residual thyroid tissue or thyroid cancer

cells *™¥, thereby reducing the risk of cancer recurrence. This study’s analysis indicates that TSH inhibition

therapy presents an optimal approach in the postoperative management of patients with DTC:

(1

2

Decreased recurrence rate: TSH inhibition therapy mitigates the risk of cancer recurrence by
diminishing the stimulation of residual thyroid tissue by TSH. Studies have demonstrated that
TSH inhibition therapy significantly lowers the likelihood of postoperative recurrence in high-risk
patients ©.

Enhanced survival: Several studies have indicated that patients with DTC undergoing TSH
inhibition therapy exhibit superior long-term survival rates “"'*. This outcome is attributed to the
therapy’s inhibition of residual thyroid tissue function, thereby reducing the probability of cancer

13,14
cell recurrence "',

The experimental findings revealed:

(1

2

3)

Alterations in thyroid hormone levels: Following treatment, serum TSH, T3, and T4 levels in the
research group significantly decreased, while FT4 and FT3 levels significantly increased (P < 0.05).
This suggests that TSH inhibition therapy notably influences patients’ thyroid hormone levels post-
treatment, primarily by reducing TSH levels and increasing FT4 and FT3 levels.

Changes in tumor markers and growth factors: Tg, VEGF, TSGF, CD44V6, and sIL-2R levels
significantly decreased in the research group after treatment (P < 0.05). This indicates that TSH
inhibition therapy exerts an inhibitory effect on the tumor markers and growth factors of thyroid
cancer patients, thereby aiding in the inhibition of cancer cell growth and proliferation "',
Pre-treatment comparison: Comparative analysis of thyroid function, tumor markers, and growth
factors before treatment between the two groups yielded P > 0.05. This suggests no significant

difference in these indicators between the two groups before treatment.

In conclusion, the application of TSH suppression therapy in the postoperative management of patients

with DTC is deemed optimal, resulting in significant improvements in thyroid function, tumor markers, and

growth factors.
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Abstract: Hepatocellular carcinoma is prone to invasion and metastasis. It often receives a low diagnosis rate in the early
stage but has an extremely high mortality rate. Epithelial-mesenchymal transformation (EMT) is a key factor in promoting
tumor cell invasion and metastasis. Circular RNA (circRNA) is involved in regulating EMT in hepatocarcinoma cells
through multiple pathways, thereby affecting the occurrence and progression of hepatocellular carcinoma. This article
mainly reviews the research progress of circRNA related to EMT core transcription factors, circRNA that promotes EMT

in liver cancer, and circRNA that inhibits EMT in liver cancer.
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1. Introduction

China is one of the countries with the highest incidence and mortality rates of liver cancer. More than 50% of
newly diagnosed and deceased hepatocellular carcinoma (HCC) patients worldwide occur in China, ranking
fourth in the incidence of common malignant tumors and second in tumor-related mortality "*. In 2020,
there were 905,700 new cases and 830,200 deaths from liver cancer globally, ranking sixth in the incidence
of malignant tumors and third in tumor-related mortality. Primary liver cancer is a diverse group of tumors,
including HCC, intrahepatic cholangiocarcinoma, and mixed hepatocellular carcinoma-cholangiocarcinoma,
with significant differences in etiology, clinical characteristics, histopathology, treatment, and prognosis.
Among them, HCC accounts for 85% to 90% of all cases .

Currently, although liver ultrasound imaging and serum alpha-fetoprotein (AFP) testing have been widely
used for early screening of clinical liver cancer, the sensitivity and specificity of AFP detection are limited. At
the same time, the accuracy of the ultrasound examination is greatly influenced by the operator’s subjective
judgment, and traditional ultrasound examination often struggles to accurately differentiate the nature of liver
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focal lesions ™.

The treatment strategy for HCC varies depending on the patient’s disease stage, liver function status, and
individual differences. Only a few early-stage liver cancer patients can achieve a better prognosis through
surgical resection, radiofrequency ablation, or liver transplantation. However, most patients are diagnosed at
an advanced stage, limiting treatment options, and the efficacy of traditional chemotherapy and radiotherapy is
poor. In recent years, emerging therapies such as targeted therapy and immunotherapy have brought new hope
to advanced-stage patients "',

Therefore, in-depth exploration of the pathogenesis of HCC and the search for novel biomarkers to
improve the early detection rate of HCC is of great significance for the early diagnosis and treatment of HCC
patients. This not only helps improve patient prognosis and survival rates but also enhances their quality of life.

Circular RNA (circRNA), first discovered in viruses in the 1970s, is a type of RNA with a unique natural
closed-loop structure. It lacks the 5°-3” polarity and polyA tail commonly found in linear RN As, making it more
stable and resistant to degradation by RNA exonucleases. However, due to the limitations of early knowledge
and technological capabilities, circRNA was initially regarded as a non-coding RNA without biological
functions. It was considered to be a byproduct of RNA transcription and splicing processes, which led to a
lack of in-depth research on circRNA. In recent years, with the application of high-throughput sequencing
technology and bioinformatics analysis in clinical diagnostics and basic research, our understanding of circRNA
has undergone profound changes. Nowadays, circRNA is recognized as a group of molecules with diverse
biological functions, playing important roles in gene expression regulation, cellular physiology, and disease
development. Furthermore, numerous studies have identified circRNAs associated with HCC, suggesting their
potential as novel diagnostic markers and targets for drug development in HCC .

Based on these prospects, this article aims to provide a comprehensive review of the research progress on
circRNA in the context of hepatocellular carcinoma epithelial-mesenchymal transition.

2. Circular RNA

The typical splicing pattern of linear RNA involves joining the 3’ end of one exon with the 5’ end of an adjacent
exon. In contrast, circRNAs are formed by back-splicing, where the 3° end of an RNA molecule is joined to its
5’ end, creating a closed-loop structure. This splicing pattern can occur at any position in the genome, including
introns, exons, and the antisense strand. Based on their formation mechanisms, circRNAs can be categorized
into four types: circular intronic RNAs (ciRNAs), exonic circRNAs (EciRNAs), exon-intron circRNAs
(EIciRNAs), antisense circRNAs, and circRNAs derived from intergenic or unannotated genomic sequences
(intergenic circular RNAs). EciRNAs consist solely of exonic sequences and represent approximately 80% of
all identified circRNAs. They are associated with RNA polymerase Il and promote gene transcription, mainly
located in the cytoplasm. ciRNAs are composed entirely of intronic sequences and primarily reside in the
nucleus. EIciRNAs contain sequences from both exons and introns, and they can interact with small nucleolar
ribonucleoprotein U1snRNP to form complexes that further enhance parental gene transcription /"*.

There are three proposed models for the circular formation of circRNAs: intron pairing-driven
circularization, RNA binding protein (RBP)-driven circularization, and lariat-driven circularization . The
functions of circRNAs mainly include:

(1) miRNA sponge activity: circRNAs have abundant miRNA binding sites, allowing them to interact

with miRNAs and act as molecular sponges that sequester miRNAs, thereby relieving the inhibitory
effect of miRNAs on their target genes and increasing the expression levels of these target genes. This
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mechanism, known as the competitive endogenous RNA (ceRNA) mechanism, plays a crucial role in

cellular growth, differentiation, and disease regulation "

(2) Regulation of protein binding: Some circRNAs contain specific binding sites for RNA binding
proteins (RBPs) and can act as sponges for these protein molecules. They can inhibit the specific
functions of RBPs and the transcription of parental genes by forming RNA-protein complexes "',

(3) Encoding peptides: Although circRNAs were initially considered non-coding RNAs, recent research
has shown that some circRNAs have the ability to encode peptides. These short peptides can be
translated by ribosomes in specific cellular environments, participating in cellular regulatory
networks.

(4) Influencing transcriptional regulation of host genes: circRNAs can interact with small nucleus
ribonucleoprotein Ul, affecting the transcriptional regulation of host genes. After Ul binds to
circRNA, it forms a complex with RNA polymerase II, which interacts with the transcription factor
IIH gene, thereby affecting the activity of RNA polymerase Il and influencing the expression of the
parental gene .

The closed-loop structure of circRNAs allows them to evade degradation by RNA enzymes, enhancing
their stability. As a result, circRNAs can be detected in various body fluids such as saliva, blood, and urine.

Additionally, circRNAs exhibit high tissue specificity, with ciRS-7 being specifically expressed in brain tissue

and rarely expressed in other tissues, making them potential biomarkers for specific diseases "*'.

3. Epithelial-mesenchymal transition

Epithelial-mesenchymal transition (EMT) is an important cellular biological phenomenon in which epithelial
cells gradually acquire the characteristics and functions of mesenchymal cells through molecular regulation
(Figure 1). Depending on the specific biological context in which EMT occurs, it can be categorized into three
distinct types. Type 1 EMT primarily functions during embryonic development, promoting cellular diversity
through mesenchymal-epithelial transition (MET). Type 2 EMT plays a critical role in physiological processes
such as wound healing, tissue regeneration, and organ fibrosis. Type 3 EMT primarily enhances the invasive
and metastatic capabilities of tumor cells, thereby promoting tumor progression "'\

Notably, Type 3 EMT plays a crucial role in the migration, invasion, and distant metastasis of malignant
tumor cells. The specific regulatory mechanisms of tumor EMT are not yet fully understood. Multiple signaling
pathways, such as Wnt, NK-kB, PI3K, triacylglycerol (TG), and epidermal growth factor (EGF), are involved
in the induction of EMT. The occurrence of epithelial-mesenchymal transition in tumor cells often signifies the
initiation of the malignant stage of tumor progression "*.

This process is typically accompanied by the downregulation of E-cadherin expression and the upregulation
of molecules such as N-cadherin and Vimentin """, At the same time, inhibitory transcription factors such as
Snail, Slug, ZEBI1, ZEB2, and E47 are upregulated, coordinating the expression levels of E-cadherin. Through
EMT, tumor cells lose polarity and tight intercellular connections, acquire enhanced invasive and migratory
potential, and gradually resemble mesenchymal cells, making them more prone to local infiltration or distant
metastasis '*. Therefore, EMT can mediate the occurrence of invasive, migratory, immune evasion, and therapy
resistance characteristics in tumor cells, playing a significant role in HCC metastasis and recurrence. Early
detection of changes in relevant indicators associated with EMT is of great clinical significance in guiding

patient treatment and improving survival rates.
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Figure 1. Outline of a typical EMT program

4. circRNA related to epithelial-mesenchymal transition in hepatocellular
carcinoma

4.1. circRNA related to EMT-inducing transcription factors

The induction of EMT is initiated by a network of transcription factors (EMT-TFs). Currently, Snail, TWIST,
and ZEB are widely recognized as core transcription factors in EMT. These factors can initiate the EMT process
by directly or indirectly inhibiting the expression of epithelial markers !"”. Recent studies have reported various
circRNAs that regulate the progression of liver cancer by targeting EMT core transcription factors (Figure 2).

Previous studies have clearly indicated that the pathogenesis of hepatocellular carcinoma (HCC) is closely
associated with the regulatory relationship between has circ CYP24A1, miR-506, and Snail2. Specifically,
this regulatory mechanism is mainly manifested in the competitive binding of has circ CYP24A1 with miR-
506, leading to a decrease in the expression level of miR-506, thereby indirectly triggering the high expression
of Snail2. This chain reaction rapidly promotes the EMT process in HCC, thereby driving the malignant
progression of HCC *”.

has _circ SEC62 enhances the expression of SNRPA in HCC cells by acting as a sponge for miR-625-5p.
SNRPA activates the NOTCH1/Snail pathway both in vivo and in vitro, promoting the epithelial-mesenchymal
transition (EMT)-like process in HCC cells, thereby accelerating metastasis .

Furthermore, has_circ KIAA1429 maintains the expression of Zebl in HCC by regulating the m6A-
YTHDEF3-Zebl mechanism. This accelerates the EMT process in HCC, promoting the proliferation, migration,
and invasion of HCC cells **/,

Twist1 directly binds to Cul2 and its promoter, leading to the abnormal formation of Cul2 circRNA. This
promotes the expression of Twistl through sponge targeting of miRNAs, thereby promoting the EMT process in
HCC and enhancing the proliferation, migration, and invasion of HCC cells **',

Has_circ IFT80 downregulates the expression of miR-1236-3p, thereby increasing the expression of
Twist2 and promoting the proliferation and metastasis of liver cancer cells **. These findings suggest that
circRNAs can influence the progression of liver cancer by regulating the expression of EMT core transcription

factors.
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Figure 2. Interaction network between circRNA and EMT-related transcription factors

4.2. circRNA that promotes epithelial-mesenchymal transition in hepatocellular
carcinoma

4.2.1. Hsa_circ_0003288 (circBIRC6)

Hsa circ_0003288 is a circular RNA that has been shown to play a role in HCC. Programmed cell death
ligand-1 (PD-L1) is a ligand expressed on the surface of tumor cells that interacts with programmed death
receptor-1 (PD-1) expressed on the surface of lymphocytes. This interaction leads to the death of lymphocytes
that can kill tumor cells, thereby mediating tumor immune evasion . A previous study indicated that higher
expression levels of hsa circ 0003288 were associated with a poor prognosis in HCC patients *. In a study
by Xu et al., it was found that the expression level of circ_0003288 was significantly increased in HCC, and its
overexpression significantly promoted the proliferation and migration of HCC cells, correlating positively with
PD-L1 expression levels. The study used RT-PCR to detect the expression levels of hsa circ 0003288, miR-
145, and multiple functional genes and analyzed cell viability, colony formation, apoptosis, cell migration, and
invasion using various experimental methods. It was found that hsa_circ_ 0003288 acts as a sponge for miR-
145, upregulating PD-L1 expression levels, and promoting EMT and invasion of HCC through the PI3K/AKT
signaling pathway. This suggests its carcinogenic role in the development of HCC. Targeting hsa_circ_0003288
may provide a therapeutic strategy for the treatment of HCC "7,

4.2.2. Has_circ_0001459 (circNEIL3)

Insulin-like growth factor-1 receptor (IGF-IR) is a cell surface tyrosine kinase receptor encoded by a gene
located on chromosome 15q26.3. Recent studies have found that abnormal activation of IGF-IR can promote
the malignant transformation of liver cells and induce EMT through various mechanisms. Akt, activated by
IGF-IR, can stabilize slug, a negative regulator of E-cadherin expression. Additionally, IGF-IR may trigger
EMT through pathways such as STAT3, FAK, and NF-kB ). Shen et al. found that has_circ_0001459 is
significantly upregulated in liver cancer tissues. Dual-luciferase reporter assays confirmed the interaction
between has circ 0001459 and miR-6165, as well as between miR-6165 and IGF-1R. This confirmed that
has_circ_0001459 can sponge miR-6165 and induce upregulation of its downstream target IGF-1R, thereby
promoting invasion, migration, and EMT of HCC cells and significantly advancing the progression of HCC ™.
This suggests that has circ 0001459 may serve as a prognostic factor and therapeutic target in hepatocellular

carcinoma.
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4.2.3. Has_circ_0003998 (circARFGEF2)

Has_circ_0003998 has been found to be highly expressed in non-small cell lung cancer (NSCLC) and breast
cancer, promoting cell invasion and migration "', Poly(rC) binding protein 1 (PCBP1) is an RNA-binding
protein that suppresses tumor formation and metastasis by translational silencing, mRNA alternative splicing,
or transcriptional regulation of oncogenes. Importantly, PCBP1 has been reported to be involved in the EMT
pathway in cancer, particularly in the TGF-p pathway “*. PCBP1 can selectively splice the EMT-associated
gene CD44v6, thus inhibiting invasion and EMT in HCC.

In a recent study by Song et al., it was revealed that has circ_ 0003998 acts as a competing endogenous
RNA (ceRNA) for microRNA-143-3p, relieving its inhibitory effect on the EMT-related transcription factor
FOSL2. Considering that the interaction with RNA-binding proteins (RBPs) is an important part of circRNA
function, pull-down experiments and protein mass spectrometry analysis were performed, revealing that has_
circ_0003998 can bind with PCBP1 to enhance the expression of CD44v6, thus accelerating EMT progression
in HCC. Therefore, the has circ_0003998/miR-143-3p/FOSL?2 axis and the has_circ 0003998/PCBP1/CD44v6
axis were discovered to regulate EMT in HCC. Therefore, has_circ_0003998 holds promise as a novel marker

or therapeutic target in liver cancer.

4.2.4. Has_circ_0004277 (circWDR37)

Studies have shown that has circ 0004277 is overexpressed in colorectal cancer and is involved in the
malignant phenotype of colorectal cancer by sponging miR-512-5p to upregulate PTMA expression ">, ZO-
1, a tight junction protein, is not only involved in regulating cell substance transport and maintaining epithelial
polarity but is also closely related to the information transmission and regulation of processes such as cell
proliferation, differentiation, tumor cell metastasis, and gene transcription ®*. Similarly, significant upregulation
of has_circ_0004277 has been detected in HCC cells, leading to the upregulation of N-cadherin and ZEB-1
expression and downregulation of E-cadherin expression at both the protein and RNA levels.

HuR protein consists of three RNA recognition motifs (RRMs) and one flexible hinge region, with RRMs
primarily recognizing adenine/uridine-rich elements (AREs) in the 3°’'UTR of target mRNAs, stabilizing them,
and promoting their translation. Recent studies have found that HuR can be secreted by various cells in the
human body, but its expression levels are lower in some normal tissues and higher in various malignant tumor
tissues, showing an association with poor prognosis. This suggests that HuR is closely related to the occurrence
and development of various tumors, and its overexpression can enhance tumor cell proliferation and invasion.

A recent study by Zhu et al. demonstrated through in vitro and in vivo experiments that upregulation of
has_circ 0004277 significantly promotes HCC cell proliferation and migration. Furthermore, its overexpression
significantly induces N-cadherin and ZEB-1 expression while reducing E-cadherin expression at both the
protein and RNA levels, indicating that has circ 0004277 acts as an important positive regulatory factor
in HCC cell growth and exhibits an oncogenic role. Subsequently, target prediction was performed using
bioinformatics software, revealing that has circ_0004277 may block the binding between HuR and ZO-1
mRNA by competitively binding with HuR, thereby inhibiting ZO-1 and stimulating EMT progression. Further
experiments confirmed this hypothesis. Additionally, enhanced expression of has circ 0004277 was observed
in HCC cells, tissues, and plasma exosomes " This suggests that it may serve as a potential prognostic marker
for HCC patients.

4.2.5. Has_circ_0084922 (circKIAA1429)
M6A modification plays a role in various cellular physiological processes, including mRNA maturation,

protein translation, and molecular structural changes, and has become a hot research topic. Increasing evidence
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suggests that dysregulation of m6A can lead to various cancers, including HCC . Previous studies have found
that hsa_circ_0084922 from KIAA1429 is significantly upregulated in HCC tissues, promoting HCC migration,
invasion, and EMT. Conversely, the downregulation of its expression leads to the opposite results. Moreover,
Zebl has been identified as a downstream target of circKIAA 1429, and YTHDEF3 enhances the stability of Zebl
mRNA in an m6A-dependent manner, prolonging the lifespan of Zebl mRNA in HCC, thereby accelerating
HCC progression. This provides a new potential target for the treatment of liver cancer.

4.3. circRNA that inhibits epithelial-mesenchymal transition in hepatocellular carcinoma
4.3.1. circRNA CDR1as

Cerebellar degeneration-related protein 1 antisense RNA (CircCDR1as) is a circular RNA molecule associated
with the occurrence of various cancers and neurodegenerative diseases. It contains over 70 binding sites for
miR-7 and can regulate multiple signaling pathways through the sponge effect of binding miR-7, thereby
participating in the regulation of tumor growth. For example, miR-7 acts as a tumor suppressor and regulates
cell proliferation and various biological processes by triggering signal transduction of growth factors. It is
abnormally expressed in various tumors such as colorectal cancer, cholangiocarcinoma, and osteosarcoma,
playing an important role in the development of tumors 7. The study by Yang et al. demonstrated that CDR 1as
changes EGFR signal regulation and cell proliferation by controlling miR-7 expression, proposing a molecular
interaction network of the CDR1as/miR-7/EGFR axis in HCC cells "*. By replacing the miR-7 binding sites
in CDR1as with specific base sequences that bind mmu-miR-21 or mmu-miR-130b and transfecting them into
Hepal-6 cells, it was found that the protein levels of Vimentin and N-cadherin significantly decreased compared
to the control and negative control groups (P < 0.01), while the protein levels of E-cadherin significantly
increased (P < 0.01). This demonstrated that M-CDR1as can inhibit EMT in mouse Hepal-6 liver cancer cells
by binding and sequestering miR-21 and miR-130b in vitro ™',

4.3.2. Has_circ_0000098 (circSLC30A7)

Previous studies have found that ALX4 expression is decreased in HCC tissues, and overexpression of
ALX4 inhibits HCC cell proliferation, invasion, and EMT processes *". However, the specific mechanism of
ALX4 downregulation in liver cancer tissues remains unclear. Further research by Li ef al. revealed that has
circ_0000098 positively regulates ALX4 expression by competitively binding with miR-1204. Additionally,
the study found that the knockdown of ALX4 counteracted the inhibitory effect of downregulated miR-
1204 on HCC cell proliferation, migration, invasion, and EMT. Therefore, it can be concluded that the has
circ_0000098/miR-1204/ALX4 regulatory network is involved in the progression of EMT in HCC, and low
expression levels of has_circ_0000098 are associated with larger tumor volume and later stage *'"!. With further

research, has circ_0000098 holds promise as a reference marker for prognostic prediction in HCC patients.

4.3.3. Has_circ_0008305 (circPTK?2)

The PTK2 gene expresses two types of circRNA: circ_ 0003221 and circ_0008305. Both of these circRNAs are
associated with cell proliferation and migration processes in cancer. In NSCLC, has_circ_0008305 targets miR-
429/miR-200b-3p and inhibits their activation of the TGF-B-induced EMT pathway through targeting TIF1-y **,
In ovarian cancer, circ-PTK2 enhances tumor cell proliferation and migration through a cascade regulatory
mechanism involving miR-639 and FOXC1. However, its role in HCC is not yet clear ). MiR-92a-3p is a
core member of the miR-17-92 cluster, which is overexpressed in human cancers and is believed to be involved
in cancer development Y. The study by Gong et al. found that miR-92a-3p acts as an oncogene in HCC by
targeting E-cadherin and reducing its expression. Further experiments demonstrated that has_circ_ 0008305
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inhibits the expression of miR-92a as a competing endogenous RNA (ceRNA), upregulating the expression of

E-cadherin in liver cancer cells and suppressing the EMT process in HCC (Table 1),

Table 1. The EMT-related circRNAs in HCC

Type CircRNA Target/pathway
circBIRC (hsa_circ_0003288) circBIRC/miR-145/PD-L1/PI3K/AKT signal pathway
circNEIL3 (hsa_circ_0001459) circNEIL3/miR-6165/IGF-1R axis
EMT-inducing circARFGEF2/miR-143-3p/FOSL2 axis

circARFGEF?2 (hsa_circ_0003998)

circRNAs in HCC circARFGEF2/ PCBP1/CD44v6 axis

circWDR37 (hsa_circ_0004277) circWDR37/HuR/ZO-1 axis
circKIAA1429 (hsa_circ_0084922) circKIAA1429/m (6)A-YTHDF3/Zeb1 axis
circCDR1as circCDR1as/miR-21., miR-130b
EMT-suppressive . . . . .
circRNAs in HCC circSLC30A7 (hsa_circ_0003288) circSLC30A7/miR-1204/ALX4 axis
circPTK2 (hsa_circ_0008305) circPTK2/miR-92a/E-cadherin axis

5. Conclusion

In summary, a large number of circRNAs are involved in the regulation of EMT in HCC, and they mainly
regulate the EMT process through the following mechanisms:

(1) Acting as miRNA sponges: circRNAs can act as miRNA sponges by containing miRNA binding
sites, thus binding to miRNAs and inhibiting their regulatory effects on target genes. In liver cancer,
certain circRNAs have miRNA binding sites that can bind and inhibit EMT-related miRNAs, thereby
releasing target genes and promoting EMT onset and progression.

(2) Interaction with RNA-binding proteins: Some circRNAs can interact with RNA-binding proteins to
form circRNA-RBP complexes. These complexes can affect the EMT characteristics of liver cancer
cells by regulating the expression of key EMT factors such as transcription factors, cell adhesion
molecules, and signaling pathways.

(3) Regulation of transcription levels: Certain circRNAs can interact with transcription factors, affecting
their expression and activity. These transcription factors may influence the EMT process in liver
cancer cells by regulating the expression of genes involved in EMT.

(4) Regulation of the splicing process: Some circRNAs may be involved in regulating splicing, affecting
the splicing forms of EMT-related genes in liver cancer cells. Alterations in splicing can lead to
changes in the structure and function of transcript products and thus have an impact on the EMT
process.

(5) Regulation of cell cycle and apoptosis: Certain circRNAs influence the onset and progression of EMT
in liver cancer cells by regulating the cell cycle and apoptosis.

These circRNAs can regulate the expression of genes associated with the cell cycle and apoptosis and thus
influence the EMT characteristics of liver cancer cells. They are mainly distributed in the cytoplasm or stored in
extracellular vesicles and can be released into body fluids via the exosome pathway. Monitoring circRNA levels
in body fluids is a promising biomarker for assessing early metastasis of liver cancer and plays a crucial role in
the diagnosis of the disease.

The relationship between EMT and tumor prognosis is complex and varied, depending on factors such
as tumor type, patient characteristics, and treatment strategies. However, previous research has shown that

31 Volume 8; Issue 2



EMT is associated with malignant features such as invasion, metastasis, and drug resistance in tumors. Studies
have shown that cells undergoing EMT have increased migration and invasion capabilities, which can lead
to the spread of tumor cells from the primary tumor to distant organs, resulting in the formation of metastatic
tumors. In addition, EMT can contribute to drug resistance in tumor cells, thereby reducing the effectiveness
of treatment. EMT is also associated with the properties of cancer stem cells (CSCs). CSCs are a small subset
of tumor cells that have the potential for self-renewal and multilineage differentiation and are thought to play a
critical role in tumor growth, metastasis, and recurrence.

Although further research and validation are needed to understand the relationship between EMT and
tumor prognosis, existing evidence suggests that EMT may be an important indicator of poor tumor prognosis.
Therefore, the assessment of EMT may have significant implications for determining tumor prognosis and

selecting treatment strategies.

6. Outlook

Studies have shown that targeted intervention of circRNAs can effectively interfere with the initiation of
EMT, thereby slowing down the invasive and metastatic abilities of liver cancer cells. This strategy may have
potential value in preventing hepatocellular carcinoma recurrence and improving patient survival rates. Despite
recognizing the importance of circRNAs in the EMT process of liver cancer, the exact regulatory mechanisms
remain unclear. Currently, only a limited number of studies have extensively investigated circRNAs in liver
cancer cell lines and animal models, and many molecular mechanisms of circRNA regulation of cancer
EMT remain to be elucidated. Therefore, it is necessary to further explore the precise role of circRNAs
in the regulation of EMT in liver cancer, which will provide a solid basis for their potential as diagnostic
and therapeutic targets for cancer. The continued development of advanced technologies will deepen our
understanding of the functions and mechanisms of circRNAs, further improving our understanding of biology
and its applications in disease mechanisms. Researchers are encouraged to conduct further basic research
on circRNAs to uncover their pathological and physiological functions. Additionally, studies on treatment
strategies based on circRNAs should be conducted to safely and successfully integrate them into clinical

practice.
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Abstract: Squamous cell carcinoma (SCC) of the scalp is the second most prevalent skin cancer, following basal cell
carcinoma. Notably, it has the capability to infiltrate the skull, dura mater, and even brain tissue. The cornerstone of
treatment is the surgical removal of the lesion, with a particular focus on the depth of invasion, which is directly correlated
with recurrence rates. Post-surgical strategies may involve immediate or delayed cranial bone reconstruction and repair of
scalp defects using either artificial dermis or skin grafts. In the case presented, a substantial defect necessitated more than a
single flap for primary repair. Hence, a single pedicle double-island flap was designed for reconstructing the occipital area.
Due to increased tension on the flap following cranial bone repair, the bone repair was temporarily deferred. Postoperative

care included adjuvant chemotherapy and radiotherapy to mitigate the risk of SCC recurrence.
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1. Introduction

Squamous cell carcinoma (SCC) originates from keratinocytes in the epidermis or its appendages, including
sebaceous gland ducts, hair follicles, and sweat gland ducts """, This malignancy is notorious for its high
potential to invade deeply into brain tissue, consequently heightening the risk of recurrence. Various etiological
factors contribute to its development, such as exposure to ultraviolet (UV) radiation, chemical agents, racial
factors, pre-cancerous skin conditions, and scars. Early detection and prompt, complete surgical excision
can significantly improve prognosis . This report details a case involving the surgical removal of a large,
infiltrative SCC in the scalp and occipital region, resulting in a massive defect. The reconstruction was achieved
using a pedicled flap with branches from the anterior lateral thigh ©.

2. Clinical data

The patient, a 41-year-old individual, presented with a two-year history of recurrent ulceration and a recent one-
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month history of increased swelling accompanied by headaches. A previous scalp burn in the occipital region
40 years ago had left scar tissue, which was covered by a wig. The ulcerations were recurrent, producing a foul
odor and causing blurry vision. Physical examination revealed a 7x4 c¢cm skin ulceration with white purulent
discharge in the occipital region (Figure 1.1), along with barrel-shaped visual field impairment. Other physical
findings were unremarkable.

For auxiliary examinations, cranial magnetic resonance imaging (MRI) with contrast enhancement
displayed a localized defect in the right occipital region, involving both the skull bone and scalp soft tissue,
presenting as irregular clusters of abnormal signal intensity. The lesion exhibited hypointensity on T1-weighted
images and hyperintensity on T2-weighted/FLAIR images, with indistinct margins. The cross-sectional
dimension of the lesion was 2.8x1.3 cm. Post-contrast administration, the lesion showed enhanced uptake, with
adjacent dura mater thickening and enhancement, and partial encasement of the adjacent superior sagittal sinus.
No significant abnormal signal changes were observed in the adjacent brain parenchyma (Figure 2). Magnetic
resonance angiography (MRA) revealed the involvement of the superior sagittal sinus (Figure 3.1). Cranial
bone thin-layer imaging and three-dimensional reconstruction demonstrated the involvement of the occipital

region skull bone (Figure 3.2). The pathological diagnosis indicated squamous cell carcinoma (Figure 1.2).

Figure 1. The occipital region ulceration and pathological diagnosis

Figure 2. Signal display of lesion site on MRI
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Figure 3. From left to right are the three-dimensional imaging of MRI and the actual situation in the operation

The multidisciplinary team (MDT) conducted an extensive resection of the tumor, involving the scalp,
invaded skull bone, dura mater, brain tissue, and a pedicled flap graft from the anterior-lateral perforator
branches of the right thigh (Figure 3.3). Intraoperatively, a 2 cm margin was excised from the tumor-involved
areas. Intraoperative pathology confirmed the absence of tumor cells at the margins. A portion of the fascia lata
from the outer side of the left thigh was utilized for dura mater repair (Figure 3.4).

Preoperatively, color Doppler flow imaging was employed to identify the perforator vessels in the donor
and recipient areas, determining their positions and numbers. The recipient area’s defect exceeded the blood
supply area of a single flap. After deliberation, the hand and foot surgery team decided to repair using a pedicled
flap from the anterior-lateral perforator branches of the right thigh. Notably, there is significant anatomical
variation in these vessels, often with a longer intramuscular course. Accurate identification and preparation of
a single pedicle double-island free flap were critical. The patient had the rare intramuscular type of perforator
vessels, present in only 5% of the population. This anatomical variation posed considerable surgical challenges,
as each millimeter of dissection risked damaging the vessels and accompanying veins, potentially leading to
inadequate blood supply, restricted venous outflow, and flap necrosis.

Nonetheless, the surgical team successfully created a single pedicle double-island flap (Figure 4.1),
and anastomosis was performed between the superficial temporal artery and vein and the flap’s arterial and
venous vessels (Figure 4.2). The incision in the right thigh donor area was directly closed. Postoperatively, the
transplanted flap showed good blood supply to the head. However, complications such as cerebrospinal fluid
leakage, fever, and high intracranial pressure were observed. A lumbar puncture was performed to alleviate
intracranial pressure, and signs of intracranial infection were managed with strengthened intravenous antibiotics
and continuous lumbar drainage (Figure 4.3). The patient’s body temperature stabilized, and cerebrospinal fluid
analysis normalized. The incision healed well.

Figure 4. From left to right are pictures of a single pedicle double-island flap, after anastomosis, and after healing
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3. Discussion

Repeated breakdown and infection of burn scars can transform into malignant tumors, such as SCC. SCC has
a lengthy progression and can invade structures like the skull, dura mater, and brain tissue Y. Studies indicate
that scalp tumors constitute about 5% of all skin tumors, with a rising incidence of malignancies in this region.
SCC is particularly prone to local and lymphatic metastasis, as well as neural invasion *\. Local or systemic
application of anti-tumor drugs and radiation therapy may not yield satisfactory results, making surgical
intervention the preferred treatment option °. Adjuvant radiotherapy and chemotherapy can help reduce the
recurrence rate or delay disease progression.

Scalp tumors encompass a variety of types, including hemangiomas, melanomas, neurofibromas, basal
cell carcinomas (BCC), SCC, sarcomas, and metastatic tumors. Among these, scalp SCC is the second most
common skin cancer following BCC """, The incidence of scalp tumors is on the rise, in contrast to skin tumors
in other areas. Only a small percentage (1% to 2%) of scalp tumors are malignant, and intracranial invasion
by SCC is rare '”. However, such an invasion is indicative of a poor prognosis. Surgical treatment remains
the preferred method of management. For SCC, a 2 cm margin of excision around the lesion is recommended,
while for exophytic fibrosarcoma, a 3 cm margin is necessary. The key to successful treatment is intraoperative
pathological analysis to ensure no tumor infiltration at the margins, and complete excision is the standard of
care """, Tt is widely accepted that the depth of infiltration correlates positively with the likelihood of metastasis,
and complete removal of the lesion can enhance prognosis and lower the recurrence rate '

In the presented case, the tumor had infiltrated brain tissue, necessitating extensive resection of the scalp,
skull, dura mater, and brain tissue. Postoperative MRI confirmed complete excision. A high-power view of the
pathological examination revealed infiltrating SCC cells in the dermis, characterized by significant nuclear
pleomorphism, large nucleoli, coarse chromatin, occasional atypical nuclei, and numerous mitotic figures,
including atypical mitoses. However, this left defects in the scalp and skull "*"*\. Cranioplasty with titanium
plates can be performed. If the tension on the repaired scalp is high, cranioplasty can be temporarily postponed,
and direct application of artificial dermis with a pedicled flap can be used for scalp repair. In this case, a large
scalp defect necessitated a single pedicle double-island flap design '®’. The anterior-lateral perforator branches
of the right thigh were employed for the flap. The rare intramuscular type of perforator vessels, accounting for
only 5% of the population, greatly increased the surgical challenge ''”. Each millimeter of dissection risked
damaging the vessels and accompanying veins, leading to inadequate blood supply, restricted venous outflow,
and consequently, flap necrosis. Despite these challenges, the surgery was successful.

Postoperative radiotherapy and chemotherapy can reduce the recurrence rate. Platinum-based
chemotherapy drugs combined with targeted therapy are still the first-line treatment recommended for head and

8 With the advancement of immunotherapy, immune checkpoint inhibitors,

C 119200

neck SCC in treatment guidelines
notably PD-1/PD-L1, have shown promising results in advanced and recurrent head and neck SC
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Abstract: Benign multicystic peritoneal mesothelioma (BMPM) is a rare tumor originating from peritoneal mesothelial
cells. Here, we present a case of an 18-year-old male with right lower abdominal pain. Physical examination revealed
a palpable mass with unclear boundaries. Laboratory tests showed elevated levels of monocytes and high-sensitivity
C-reactive protein. CT scan revealed a cystic mass in the ileocecal region with multiple septations. Laparoscopic surgery
confirmed a cystic solid mass resembling beads on the colon’s right side. Immunohistochemistry confirmed BMPM
diagnosis. BMPM, especially in the ileocecal region, is uncommon and presents diagnostic challenges. Differential
diagnosis includes lymphangioma, peritoneal metastasis, and malignant mesothelioma. CT findings, such as thin cyst
walls and septations, aid in diagnosis. Recognition of BMPM’s imaging features improves diagnostic accuracy. Surgical
resection remains the primary treatment. This case underscores the importance of considering BMPM in young male
patients with abdominal pain and emphasizes the value of imaging modalities in accurate diagnosis and management.

Keywords: Benign multicystic peritoneal mesothelioma (BMPM); Imaging; Diagnosis
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1. Case study

The patient, an 18-year-old male, experienced pain in the right lower abdomen for two days. Physical
examination revealed a flat abdomen with a palpable tough mass on the right side, exhibiting unclear boundaries
and average range of motion. There were no signs of tenderness, rebound tenderness, or muscle tension in
the abdomen. The liver from the subcostal position was not palpable. Laboratory tests indicated a monocyte
count of 0.78x10” g/L, high-sensitivity C-reactive protein (hs-CRP) level of > 10.00 mg/L (normal range: 0-3),
cytokeratin level of 0.087 g/L (normal range: 0.2—0.43), and abnormal tumor detection measuring 108.52 pum” (in
the range of 0—121). Colonoscopy revealed no abnormalities in any segment of the colon or rectum.

The computed tomography (CT) scan showed a cystic mass with a low-density shadow in the paracolic
sulcus of the ileocecal region and a clear edge, measuring approximately 7.4 cm X 6.4 cm x 13.3 cm with
multiple septations. Mild enhancement of the lesion edges and septations was observed on enhanced scans.
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The arterial phase CT value was 25 HU, the venous phase CT value was 28 HU, and the delayed phase CT
value was 32 HU (Figures 1-3). Additionally, arc-shaped, watery, low-density shadows were visible around
the mass. Coronal reconstruction revealed a well-shaped appendix located below the mass with local peritoneal

thickening (Figure 4).

Figure 1. The arterial phase of the enhanced scan Figure 2. Venous phase of contrast-enhanced scan with a
shows a cystic mass in the ileocecal paracolic groove, slightly enhanced septa (white arrow) and a CT value of
approximately 7.4 cm X 6.4 cm x 13.3 cm in size, with 28 HU

enhancement visible at the edge and separation of the
lesion, and a CT value of 25 HU

g

Figure 3. The delay period of the enhanced scan with a Figure 4. In the CT arterial phase coronal reconstruction
CT value of 32 HU image, the lesion edges and septa are enhanced (white
arrow), and the right peritoneum is thickened

The diagnosis was a cystic mass occupying the paracolic groove in the ileocecal region with surrounding
exudative changes. The patient underwent laparoscopic surgery under general anesthesia, involving
laparoscopic abdominal mass resection and intestinal adhesion lysis. During the operation, a large cystic solid
mass resembling a string of beads was observed on the right side of the colon. The cystic fluid had a jelly-like
consistency and contained septa. The sizes of the tumors submitted for examination post-surgery were 10 cm X
10 cm x 4 cmand 7 cm X 2 cm X 1 cm, respectively. Immunohistochemistry results revealed CR (+), MC (+),
CD34 (-), D2-40 (+), CD31 (vascular+), Desmin (partially +), Ki-67 (+ about 25%), EMA (-), P53 (-), Vimentin
(+), S-100 (-), MOC31 (-), CK(pan) (+), WT 1 (+), and CK5/6 (+). The pathological diagnosis was benign
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cystic peritoneal mesothelioma (BMPM; Figure 5).
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Figure 5. Mass under electron microscope mainly composed of mesothelial cells and stroma (HEx100)

2. Discussion

BMPM is a rare tumor arising from peritoneal mesothelial cells, with the potential to develop in any peritoneal
or subperitoneal area. The cyst wall typically consists of a proliferated fibrous stroma, lined with a single or
double layer of flat or cuboidal mesothelial cells devoid of atypia. The fibrous stroma often contains edema,
mucinous degeneration, and chronic inflammatory cell infiltration. BMPM predominantly affects women under
30 years old ', manifesting with symptoms like abdominal pain, distension, refractory ascites, and abdominal
masses . Reports of BMPM, particularly in the ileocecal region, are scarce.

In this case, CT findings revealed a cystic mass in the ileocecal paracolic groove with distinct boundaries,
thin and uniform cyst walls, and multiple internal septations. The enhanced scan displayed mild enhancement
along the lesion edges and septations, with internal cyst fluid demonstrating higher density than ordinary water
CT values. The diagnostic challenge primarily revolved around accurate localization. Coronal CT reconstruction
identified the appendix below the mass, excluding appendiceal origins. Furthermore, colonoscopy ruled
out ascending colon involvement, pinpointing the origin to the peritoneum. Differential diagnosis involved
distinguishing BMPM from lymphangioma, peritoneal metastasis, and malignant mesothelioma. Notably,
lymphangiomas typically located in the retroperitoneum, have irregular shapes, multiple septations, and lack
a clear relationship with the peritoneum. Peritoneal metastases present with primary lesions and omental cake
signs from thickening of the peritoneum and massive ascites ', while malignant mesothelioma displays atypical
mesothelial cell growth %,

Paracolic BMPM poses diagnostic hurdles, requiring meticulous exclusion of adjacent structures such as
the appendix and ascending colon. Recognition of characteristic imaging features, such as thin and uniform
cyst wall, multiple septations that are mildly enhanced, and no obvious mural nodules on enhanced scanning,

facilitates accurate preoperative diagnosis, with surgical resection serving as the mainstay treatment .

Disclosure statement

The authors declare no conflict of interest.

44 Volume 8; Issue 2



References

(1]

(2]

Hu H, Wu E, Huang W, et al., 2017, CT Diagnosis and Differential Diagnosis of Peritoneal Mesothelioma. Journal of
Clinical Radiology, 2017(9): 1263—1267. https://doi.org/10.13437/j.cnki.jcr.2017.09.015

Wen Z, Long L, Jiang M, et al., 2019, Multi-Phase Enhanced CT Findings and Pathological Basis of Localized
Malignant Peritoneal Mesothelioma. Journal of Practical Radiology, 35(4): 576-579. https://doi.org/10.3969/
j-issn.1002-1671.2019.04.016

Wang Y, 2019, A Case of MR Manifestations of Pelvic Peritoneal Mesothelioma. Chinese Journal of Medical
Imaging, 27(7): 559-560. https://doi.org/10.3969/].issn.1005-5185.2019.07.019

Li M, Ye C, Ji M, 2017, A Case of MR Manifestations of Pelvic Malignant Peritoneal Mesothelioma. Imaging
Diagnosis and Interventional Radiology, 26(3): 244-245. https://doi.org/10.3969/j.i1ssn.1005-8001.2017.03.015

Song D, Dong J, Shi B, et al., 2022, A Case of CT Findings of Multicystic Peritoneal Mesothelioma Combined with
Adenomatoid Tumor in the Mesenteric Area. Chinese Journal of Radiology, 56(4): 452—453. https://doi.org/10.3760/
cma.j.cn112149-20210415-00377

Publisher’s note

Bio-Byword Scientific Publishing remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

45 Volume 8; Issue 2



Proceedings of Anticancer Research, 2024, Volume 8, Issue 2

BI% BYWORD http://ois.bbwpubIisher.com/.index.php/PAR

SCIENTIFIC PUBLISHING PTY LT ISSN Online: 2208-3553
e ISSN Print: 2208-3545

The Therapeutic Effect of Biling Weitong Granules
Combined with Oryz-Aspergillus Enzyme and
Pancreatin Tablet on Reflux Esophagitis with
Functional Dyspepsia

Yalan Chen'’, Ruiyao Wang®', Na Zhao'*, Jie Liang'*

'Department of Gastroenterology, The Affiliated Hospital of Hebei University, Baoding 071000, China

*Department of Thoracic Surgery, The Affiliated Hospital of Hebei University, Baoding 071000, China

*Endoscopy Center, Department of Gastroenterology, The Affiliated Hospital of Hebei University, Baoding 071000, China
"First authors: Yalan Chen, ziweichen0000@126.com; Ruiyao Wang, baodingdaifu@163.com

*Corresponding authors: Na Zhao, zhaonaguohui@163.com; Jie Liang, mutoutaozi@163.com

Copyright: © 2024 Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License
(CC BY 4.0), permitting distribution and reproduction in any medium, provided the original work is cited.

Abstract: Objective: To investigate the therapeutic effect of Biling Weitong Granules combined with oryz-aspergillus
enzyme and pancreatin tablets on patients with reflux esophagitis with functional dyspepsia. Methods: Sixty patients
diagnosed with reflux esophagitis with functional dyspepsia who were admitted to the Affiliated Hospital of Hebei
University between June 2020 and June 2023 were selected and divided into two groups: the control group and the
observation group, each consisting of 30 cases. The control group received oryz-aspergillus enzyme and pancreatin
tablets only, while the observation group received Biling Weitong Granules in addition to the tablets. The clinical efficacy,
Chinese medicine syndrome points, esophageal kinetic indexes, gastrointestinal hormone levels, and therapeutic safety of
both groups were evaluated. Results: The total efficiency of the observation group reached 93.33%, significantly higher
than the 73.33% of the control group (P < 0.05). After treatment, patients in the observation group exhibited significantly
lower scores for Chinese medicine symptoms such as early satiety, belching, abdominal distension, abdominal pain,
and loss of appetite compared to the control group (P < 0.05). Furthermore, the observation group showed significantly
higher upper esophageal sphincter pressure, lower esophageal sphincter pressure, and distal esophageal contraction scores
compared to the control group (P < 0.05). Additionally, levels of gastric motility hormone, vasoactive intestinal peptide,
and gastrin were significantly higher in the observation group compared to the control group (P < 0.05). Throughout
the treatment period, there was no significant difference in the incidence of adverse reactions between the two groups,
indicating comparable safety of the two treatment modalities (P > 0.05). Conclusion: The combination of Biling Weitong
Granules with oryz-aspergillus enzyme and pancreatin tablets demonstrates significant efficacy in the treatment of reflux

esophagitis with functional dyspepsia, with a better safety profile. This finding warrants further clinical promotion.

Keywords: Biling Weitong Granules; Oryz-aspergillus enzyme and pancreatin tablets; Reflux esophagitis; Functional

dyspepsia
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1. Introduction

Reflux esophagitis represents a prevalent digestive disorder characterized by symptoms such as retrosternal or
epigastric pain, burning, and acidity, often accompanied by dyspeptic manifestations like belching, nausea, and
vomiting. The condition typically arises from the reflux of gastric acid and bile into the esophagus, primarily
affecting the esophageal sphincter and mucosa. Pathological changes, including mucosal inflammation,
ulceration, and impaired sphincter function, contribute to a compromised esophageal anti-reflux barrier .
Diagnostic approaches for reflux esophagitis encompass endoscopy, 24-hour esophageal pH monitoring, and
esophageal manometry. Treatment modalities involve medication, dietary adjustments, lifestyle modifications,
and surgical interventions.

Oryz-aspergillus enzyme and pancreatin tablet, a medication commonly employed in reflux esophagitis
management, combines oryz-aspergillus enzyme extracts with pancreatic enzymes, thereby enhancing
gastrointestinal digestive function by supplementing necessary digestive enzymes . Nevertheless, some
patients may not achieve lasting relief solely with Western medicine, potentially experiencing disease
recurrence. In the realm of Chinese medicine, the spleen and stomach play pivotal roles in digestion and
absorption. Dysfunction in these organs leads to compromised digestive function and gastric qi reversal,
contributing to reflux esophagitis symptoms. Chinese medical theory attributes the etiology of the disease to
factors like liver qi stagnation, spleen deficiency, and disharmony between the spleen and stomach.

Treatment strategies in Chinese medicine often revolve around regulating the spleen and stomach,
tonifying the qi and meridian, promoting qi circulation, and resolving qi stagnation. Biling Weitong Granules,
a traditional Chinese medicine preparation, holds a venerable status in the treatment of gastroepidermal
pain. It exhibits efficacy in promoting qi and blood circulation, harmonizing the stomach, and relieving pain,
particularly effective against gastroepidermal pain induced by qi stagnation and blood stasis "’

This study aims to administer Biling Weitong Granules in combination with oryz-aspergillus enzyme and
pancreatin tablets to patients suffering from reflux esophagitis with functional dyspepsia, comprehensively
evaluating its therapeutic efficacy.

2. Materials and methods

2.1. General information

Sixty cases of patients diagnosed with reflux esophagitis with functional dyspepsia were recruited from the
Affiliated Hospital of Hebei University as research subjects and randomly allocated into two groups, each
comprising 30 cases. Inclusion criteria were as follows: (1) age between 18 and 60 years old; (2) clear diagnosis
of reflux esophagitis with functional dyspepsia; (3) absence of related treatment for at least three months or
discontinued treatment; (4) willingness and ability to comply with study requirements and sign informed
consent. Exclusion criteria included: (1) the presence of other serious digestive system diseases such as gastric
ulcer or gastric cancer; (2) severe cardiovascular, liver, or kidney dysfunction; (3) pregnancy or lactation; (4)
mental illness or cognitive disorders hindering effective study participation; (5) allergies to treatment regimen
components including oryz-aspergillus enzyme and pancreatin tablets, Biling Weitong Granules, or other
conditions.

2.2. Methods

The control group received treatment with oryz-aspergillus enzyme and pancreatin tablets (enteric-coated
tablets) manufactured by Daiichi Sankyo Pharma GmbH, Germany. Each tablet contained 24 mg of mitomycin
mycobacterial extract and 220 mg of pancreatic enzyme. Dosage involved oral administration, to be taken
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during or after meals, one tablet three times daily.

The observation group underwent combined treatment with oryz-aspergillus enzyme and pancreatin tablets
and Biling Weitong Granules (produced by Yangzijiang Pharmaceuticals, 5 g dissolved in boiled water, three
times daily). The treatment regimen for oryz-aspergillus enzyme and pancreatin tablets enteric coated tablets
was consistent with the control group.

The experiment spanned a duration of two weeks per treatment course, with a total of three treatment

courses administered.

2.3. Observation indexes
2.3.1. Clinical efficacy observation indexes
(1) Obvious effect: Symptoms completely subside, with a decline of more than 80% in Chinese medicine
symptoms points, and esophageal dynamics indexes return to normal levels.
(2) Effective: Symptoms show significant improvement, with a decrease of 30% to 80% in TCM evidence
points and significant improvement in esophageal kinetic indexes.
(3) Ineffective: No significant improvement in symptoms, TCM evidence points, or esophageal kinetic
indexes post-treatment.

2.3.2. TCM evidence points
A four-level scoring method is used to evaluate symptoms such as early satiety, abdominal distension,
abdominal pain, and loss of appetite:
(1) 0 point: No relevant symptoms or very mild symptoms.
(2) 1 point: Mild symptoms with some impact on daily life but not severe.
(3) 2 points: Moderate symptoms significantly impacting daily life but still tolerable.
(4) 3 points: Severe symptoms greatly impact daily life and seriously interfere with normal functioning.
Scoring these symptoms provides insight into their severity and serves as a reference index for assessing

treatment effectiveness.

2.3.3. Esophageal kinetic indexes

One day before and after each treatment course, the Solar GI type gastrointestinal kinetic examination system
(Shanghai Hanfei Medical Devices Co., Ltd.) is employed to compare esophageal kinetic indexes. These
indicators include:

(1) Upper esophageal sphincter pressure (UESP): Assessing the smoothness of food passage through
the upper esophageal sphincter, which should have proper contraction and relaxation under normal
conditions.

(2) Lower esophageal sphincter pressure (LESP): Evaluating the smoothness of food passage through the
lower esophageal sphincter.

(3) Distal contractile integral (DCI): Reflecting the motor function of the esophagus, indicating the
strength and frequency of distal esophageal contraction.

2.3.4. Gastrointestinal hormone indexes

Before and after treatment, fasting venous blood samples (3 mL) are collected and centrifuged using the TDL-
SD-5B type laboratory high-speed centrifuge (Shanghai Anting Scientific Instrument Factory) to separate
serum supernatant specimens. Enzyme-linked immunosorbent assay is then utilized to detect motilin (MTL),
vasoactive intestinal peptide (VIP), and gastrin (GAS) levels. The PT-3502G automatic enzyme labeling
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instrument (Beijing Putian Xinqiao Medical Equipment Company) is used for analysis.
(1) MTL: Mainly secreted by entero-endocrine (Mo) cells in the upper small intestine, regulating
gastrointestinal motility.
(2) VIP: Secreted by neuroendocrine cells and neurons, promoting peristalsis and increasing
gastrointestinal secretion.
(3) GAS: Mainly secreted by G cells in the lining of the stomach and upper small intestine, which
can promote gastric acid secretion and gastric contraction and participate in the regulation of

gastrointestinal motility.

2.4. Statistical methods

Measurement information is expressed as mean + standard deviation (SD). Comparison between groups
is conducted using the two-sample mean #-test or chi-squared test. Data analysis is performed using SPSS

software, with significance considered at P < 0.05.

3. Results
3.1. Comparison of general information

As shown in Table 1, the difference between the two groups of patients’ gender, age, average duration of

disease, and average body mass index (BMI) data comparison was not statistically significant (P > 0.05).

Table 1. Comparison of general data of patients in two groups (mean + SD)

Gender
Group Mean age (years) Mean duration of illness (month) Mean BMI
Male Female
Control group (n = 30) 16 14 43.61 £9.73 8.88 £2.89 23.16 £2.69
Observation group (n = 30) 15 15 42.52 +9.89 8.67 +2.86 23.14+2.81
v/t 0.067 0.426 0.283 0.028
P 0.800 0.671 0.778 0.978

3.2. Comparison of clinical efficacy between the two groups

Table 2 shows that the observation group has a higher total effective rate (n = 28, 93.33%) as compared to the
control group (n =22, 77.33%, P =0.038).

Table 2. Comparison of clinical efficacy between the two groups ()

Group Obvious effect Effective Ineffective Total effective
Control group (n =30) 13 9 8 22
Observation group (n = 30) 16 12 2 28
v 4320
P 0.038

3.3. Comparison of Chinese medicine symptoms points between the two groups

Before treatment, there was no difference in the TCM symptom scores of both groups (P > 0.05). However,
after treatment, the TCM symptom points of the observation group were significantly lower than those of the
control group (P < 0.05), as seen in Table 3.
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Table 3. Comparison of TCM evidence points between the two groups before and after treatment (mean = SD, points)

Early satiety Bloating and abdominal pain Loss of appetite
Group (n)
Before After Before After Before After
Control group (n =30) 2.57+0.43 0.75+0.16 248 £0.46 0.85+0.23 2.47+0.49 0.95+0.26
Observation group (n = 30) 2.53+£0.45 0.65+0.14 243 +£048 0.71 +£0.21 2.41+048 0.72+0.23
t 0.352 2.576 0.412 2.462 0.479 3.629
P 0.726 0.013 0.682 0.017 0.634 0.001

3.4. Comparison of esophageal kinetic indexes between the two groups

As shown in Table 4, there was no difference between the esophageal kinetic indexes of both groups before
treatment (P > 0.05). After treatment, the esophageal kinetic indexes of the observation group were significantly
higher than those of the control group (P < 0.05).

Table 4. Comparison of esophageal kinetic indexes between the two groups before and after treatment (mean + SD)

UESP (mmHg) LESP (mmHg) DCI (mmHg/s/cm)
Group (n)
Before After Before After Before After
Control group (n = 30) 35.67+5.73 44.75+5.46 7.68 +£2.12 1028 £3.13  269.45+29.49 352.95+41.81

Observation group (n = 30) 3481 +545 49.81+5.54 743 £2.18 13.95+£3.19  266.21 £29.48 387.41 £45.15
t 0.596 3.563 0.450 3.272 0.426 3.067
P 0.554 0.001 0.654 0.002 0.672 0.003

3.5. Comparison of gastrointestinal hormone levels between the two groups

Table 5 shows that there were no differences between the gastrointestinal hormone levels of both groups
before treatment (P > 0.05). After treatment, the gastrointestinal hormone levels of the observation group were
significantly higher than those of the control group (P < 0.05).

Table 5. Comparison of gastrointestinal hormone levels between the two groups before and after treatment (mean
+ SD, ng/L)

MTL VIP GAS

Group (n)
Before After Before After Before After

Control group (n = 30) 104.08 +12.13  173.75+18.16 60.84+6.45  95.06+9.38 3245+544 4825+5098
Observation group (n =30) 10553 £12.43  190.64 + 17.28 59.23+£6.64 102.34+11.39 3241+541 53.18+5.97
t 0.457 3.690 0.953 2.702 0.029 2.742
P 0.649 0.001 0.345 0.009 0.977 0.008

3.6. Comparison of treatment safety between the two groups
The treatment safety of both groups showed no significant differences (P = 0.754), as shown in Table 6.
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Table 6. Comparison of treatment safety between the two groups of patients (1)

Group (n) Nausea and vomiting Bloating and abdominal pain Dry mouth  Rash Total
Control group (n = 30) 3 2 1 1 7
Observation group (n = 30) 2 2 1 1 6

v 0.098

P 0.754

4. Discussion

Reflux esophagitis, often accompanied by symptoms of functional dyspepsia such as gastric distension,
pain, nausea, and vomiting, is commonly viewed through the realms of traditional Chinese medicine as a
manifestation of disharmony in the liver-spleen relationship and spleen deficiency. These conditions lead
to spleen and stomach qi imbalance, disrupting the spleen qi flow, triggering stomach qi stagnation, and
exacerbating symptoms . Poor dietary habits, such as skipping breakfast, overeating, or consuming spicy,
high-fat, or high-sugar foods, further burden the spleen and stomach, worsening their function and potentially
leading to spleen and stomach deficiency. Psychological stressors can also impact gastrointestinal function,
aggravating symptoms like loss of spleen tonicity and gastrointestinal control.

Chinese medicine treatment strategies aim to address these imbalances by promoting liver detoxifying,
spleen strengthening, stomach harmonization, and qi regulation °!. Biling Weitong Granule, a traditional
Chinese medicine formulation, contains ingredients including tailed pepper, Chinaberry, Corydalis yanhusuo
vinegar, Rhubarb liquor, Coptis chinensis, and more, known for their ability to promote qi, relieve pain,
strengthen the spleen, and harmonize the stomach . This combination effectively clears heat, detoxify toxins,
resolves phlegm, dispel dampness, relieve turbidity, activates blood circulation, eliminates qi stagnation,
harmonizes the stomach, and alleviates pain ", particularly beneficial for gastric pain and chronic gastritis.

In contrast, oryz-aspergillus enzyme and pancreatin tablet, a digestive medicine, alleviate dyspeptic
symptoms by supplementing digestive enzymes, improving pancreatic function, and relieving bloating, stomach
pain, nausea, and vomiting. However, there are varying opinions among Chinese medicine scholars regarding the
etiology and treatment of functional dyspepsia: (1) Ye posited that the root cause of functional dyspepsia lies in
spleen and stomach deficiency, exacerbated by dampness, phlegm, and stasis, which disrupt the organs’ receptive
and transporting functions. Treatment strategies should vary based on different stages of deficiency and solidity,
emphasizing the traditional Chinese medicine principle of “qi transportation and adjustment” . (2) Huang
highlighted the impact of acquired dietary habits and emotional factors on functional dyspepsia. Impairment in
the spleen and stomach’s ability to receive and transport qi leads to imbalances, resulting in the manifestation of
functional dyspepsia symptoms " (3) Li proposed that the disease’s pathogenesis stems from an imbalance in
qi elevation within the Middle Jiao. Treatment focuses on four principles: regulating liver qi to promote elevation
of the spleen and stomach qi; balancing cold and heat to regulate qi; harmonizing and transporting qi within the
Middle Jiao for balance; and regulating lung qi to support spleen qi elevation and qi clearance """,

In this study, 60 patients with reflux esophagitis and functional dyspepsia were randomly assigned into two groups: the
control group receiving oryz-aspergillus enzyme and pancreatin tablets alone, and the observation group receiving additional Biling
Weitong Granules. The combined treatment effectively improved symptoms, enhanced quality of life, and demonstrated safety and
reliability without significant side effects. These promising outcomes suggest the potential for clinical application. Future research
will delve deeper into the treatment mechanism of this combination therapy, aiming to provide more scientifically
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sound and effective clinical interventions. Additionally, efforts will focus on improving patient quality of life

and enhancing overall patient care.
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Abstract: Objective: To explore the diagnostic value of ultrasound imaging for breast nodules of breast imaging-
reporting and data system (BI-RADS) category 3 and above. Methods: From June 2021 to July 2022, 163 patients with
breast nodules of BI-RADS 3 or above were selected as the research subjects. After pathological diagnosis, 24 cases were
malignant breast nodules of BI-RADS 3 or above, while 139 cases were benign breast nodules of BI-RADS 3 or above.
The diagnosis rate of malignant and benign breast nodules of BI-RADS 3 or above, including 95% CI, was observed
and analyzed. Results: The malignant and benign detection rates of conventional ultrasound were 88.63% and 75.00%,
respectively, and the malignant and benign detection rates of ultrasound imaging were 93.18% and 87.50%, respectively,
with 95% ClIs greater than 0.7. Conclusion: Ultrasound imaging can help improve the diagnostic accuracy of benign and

malignant breast nodules of BI-RADS 3 and above and reduce the misdiagnosis rate.
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1. Introduction

Benign breast diseases account for approximately 80% to 90% of breast cancers, among which nodules of breast
imaging-reporting and data system (BI-RADS) category 3 and above are one of the important characteristics of
breast cancer. However, as the number of nodules of BI-RADS 3 and above increases, ultrasonic examination
is also facing more and more challenges, making it difficult for clinicians to judge whether the nodules are
benign or malignant. Ultrasound radiomics is a new method that has emerged in recent years. It can use
various imaging technologies, including radiomics, computer vision, artificial intelligence, etc., to extract
bioinformatics features related to image features from massive images. Based on this, a discriminant model
is established to predict the disease’s development trend . Ultrasound examination, as the main imaging
examination method for breast diseases, has the advantages of simple operation, non-invasive, painless, and

radiation-free, and is suitable for extensive clinical screening and early diagnosis. The BI-RADS classification
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standard was developed by the American College of Radiology and is used to evaluate the likelihood of benign
and malignant breast masses. BI-RADS 3 or above nodules indicate a higher possibility of malignancy and
require further diagnosis. Ultrasound radiomics can extract many high-dimensional feature information from
ultrasound images, including morphological features, hemodynamic features, etc. This information can reflect
the nodule’s internal structure and blood flow, thereby evaluating its benign and malignant nature. Classifying and
identifying features through machine learning algorithms can improve the accuracy and reliability of benign and
malignant nodules. In addition, ultrasound imaging can also comprehensively analyze the shape, edge, internal
echo, calcification, etc., of breast masses and provide clinicians with a more comprehensive diagnostic basis
based on clinical history, age, and other factors. Doctors can formulate more precise treatment plans based on the
diagnostic results of ultrasound imaging and the patient’s specific conditions. Currently, radiomics research has
become one of the hot topics for scholars at home and abroad. This article aims to explore the value of ultrasound
imaging in the differential diagnosis of BI-RADS 3 and above nodules to improve clinicians’ ability to judge
benign and malignant breast cancer and reduce its missed diagnosis and misdiagnosis rates.

2. Materials and methods

2.1. General information

A total of 163 patients with breast nodules of BI-RADS 3 or above in Baoding No.l Central Hospital from
June 2021 to July 2022 were selected as the research subjects. After pathological diagnosis, 24 of them were
found to be malignant breast nodules of BI-RADS 3 or above nodules, of which 139 cases were benign breast
nodules of BI-RADS 3 or above. There was no statistical difference in the general information of the two
groups of patients. The entry criteria were that they were consistent with breast nodules of BI-RADS 3 or above
and had no other comprehensive metabolic disease or mental illness. The exclusion criteria were patients with

incomplete clinical data and other major diseases.

2.2. Method

2.2.1. Ultrasound imaging

Ultrasound radiomics diagnosis of breast nodules classified as BI-RADS 3 or above mainly involves the
following steps: (1) Conducting an ultrasound examination of the breast to obtain ultrasound images; (2)
Extracting features relevant to breast nodules from these images, such as morphological and hemodynamic
features. These features can reflect the internal structure and blood flow of the nodules, aiding in determining
their benign or malignant nature; (3) Among the extracted features, those significantly impacting benign-
malignant judgment are selected, effectively reducing the number of features and improving diagnosis
efficiency; (4) Appropriate machine learning algorithms, such as support vector machines, decision trees, or
neural networks, are utilized to design classifiers for the extracted features and their corresponding benign
and malignant nodules; (5) Known benign and malignant breast ultrasound image datasets are employed to
train and verify the classifier, significantly enhancing its accuracy and reliability; (6) Based on the classifier’s
classification results, BI-RADS 3 and above are outputted along with the probability of benign and malignant
nodules. This step furnishes doctors with an auxiliary diagnostic basis, aiding them in making more accurate

diagnoses.

2.2.2. Ultrasound diagnosis
Ultrasound diagnosis was carried out using color Doppler flow imaging (CDFI) technology and Doppler blood
flow perfusion imaging technology to diagnose breast nodules in BI-RADS 3 and above (including papillary,
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cystic-solid nodules, and other types of breast nodules in BI-RADS 3 and above).

2.3. Observation indicators
The diagnosis rate of malignant and benign breast nodules of BI-RADS 3 and above, including 95% CI, is

shown in Figure 1.
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Figure 1. Superficial small organs: bilateral breasts + double axillary soft tissues and axillary veins

2.4. Statistical analysis

SPSS 22.0 statistical software was employed for data analysis. Data were expressed as either mean + standard
deviation (SD) or percentage. The t-test and the i’ test were utilized for data comparison. Statistical significance
was indicated by P < 0.05.

3. Results

The patients were diagnosed by pathology, with 24 cases in the malignant group and 139 cases in the benign
group. Conventional ultrasound’s malignant and benign detection rates were 88.63% and 75.00%, respectively.
The malignant and benign detection rates of ultrasound imaging were 93.18% and 87.50%, respectively, and

95% CI are all greater than 0.7, as shown in Table 1.

Table 1. Diagnostic performance of ultrasound imaging

Pathological results Malignant (n =24)  Benign (n = 139) Accuracy 95% Cl1
Malignant 19 20 79.17% 0.862
Conventional ultrasound
Benign 5 119 85.61% 0.791
Malignant 23 13 95.83% 0.901
Ultrasound imaging
Benign 1 126 90.65% 0.842
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4. Discussion

Breast nodules refer to tumors found during ultrasound examination. Nodules of BI-RADS 3 and above are
often accompanied by varying degrees of calcification, which is a typical characteristic of breast cancer.
Ultrasound examination has high sensitivity and specificity in the diagnosis of breast cancer and can help
clinicians detect nodules early. In clinical work, ultrasonography is mainly used for the diagnosis and
differential diagnosis of breast masses. However, in nodules of BI-RADS 3 and above, the sensitivity and
specificity of ultrasonic examination are low. Su et al. analyzed 337 cases of BI-RADS 3 and above breast
nodules. They found that the masses in the high ultrasound density group (0.73 + 0.19) and the low ultrasound
density group (0.58 + 0.11) had a higher ultrasound diagnosis compliance rate and diagnosis sensitivity. In
comparison, the low ultrasound density group (0.56 = 0.07) and the high ultrasound density group (0.58 +
0.11) have lower diagnostic coincidence rates and diagnostic sensitivity. Still, it should be noted that the high
ultrasound density group and the low ultrasound density group are not independent of each other but influence
each other . In addition, nodules of BI-RADS 3 and above usually have a higher risk of malignancy.

The development of radiomics can be traced back to the 1980s. There have been many reports on its
application in breast cancer, but most of them are based on pathology reports or clinical data. In recent years,
more and more radiomics research has been conducted on breast tumors, and it has gradually begun to be
integrated with clinical practice. Currently, there are two main methods for extracting radiomic features: based
on computer vision technology and artificial neural network technology. There are two main types of methods
based on computer vision technology. One is to segment the image and perform feature analysis based on
feature selection and extraction algorithms. The main methods include the fuzzy C-means (FCM) algorithm,
principal component analysis (PCA), and neural network methods. The other type uses a gray level co-
occurrent matrix (GLCM) on the image to extract texture and color features to build a classification model. The
former is more intuitive in extracting features but is time-consuming and laborious; the latter is more effective
in extracting features but requires professional knowledge. Currently, methods based on computer vision
technology are widely used in ultrasound imaging. Guo’s research based on ultrasound imaging found that
ultrasound imaging can improve the ability to identify breast cancer, with a sensitivity and specificity of 80%
and 85%, respectively Y. Therefore, research based on ultrasound imaging can improve the ability to identify
breast tumors.

In this study, patients were diagnosed pathologically, with 24 cases in the malignant group and 139 cases
in the benign group. The malignant and benign detection rates of conventional ultrasound were 88.63% and
75.00%, respectively, and the malignant and benign detection rates of ultrasound imaging were 93.18% and
87.50%, respectively, and the 95% Cls were greater than 0.7. Studies have shown that radiomics is an important
part of big data analysis. Ultrasound radiomics can quantify and mine structural features in images to identify
benign and malignant breast nodules. Differential diagnosis of knots provides more effective information.
This is mainly because when ultrasound imaging studies diagnose BI-RADS 3 and above nodules, multiple
technologies are combined, including traditional ultrasound imaging technology, computer vision, artificial
intelligence, etc. Current research by Qi !, Wang ), Wang ", Mira ', Li ) and Li "" have shown that
ultrasound based on multi-modal fusion radiomics analysis can improve the accuracy of diagnosis of benign
and malignant nodules of BI-RADS 3 and above; ultrasound radiomics analysis based on image segmentation
method can improve the accuracy of diagnosis of benign and malignant nodules of BI-RADS 3 and above;
based on image ultrasound radiomics analysis using feature extraction methods can improve the accuracy of

[13]
b

differential diagnosis of benign and malignant nodules of BI-RADS 3 and above. Shi ", Qu "*, Huang and

other researchers have found that multi-modal fusion-based ultrasound image radiomics analysis can improve
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the accuracy of benign and malignant diagnosis of BI-RADS 3 and above nodules. Compared with conventional
ultrasound image segmentation methods, its prediction accuracy is higher (AUC = 0.842).

Ultrasound, as a non-invasive, simple, and economical examination method, can detect small breast lesions
and plays an important role in the early diagnosis and differential diagnosis of breast tumors 'Y, However, due
to the increase in the number of BI-RADS 3 and above nodules and the varying sizes of breast lesions, the
difficulty in the differential diagnosis of benign and malignant breast cancer has increased, making it difficult
for clinicians to make judgments """, Ultrasound radiomics is a medical data mining method based on ultrasound
images. By mining the bioinformatics features related to the benign and malignant breasts in the images, the
non-structural information in the images is converted into structured data, thereby assisting clinicians in making
correct decisions "'\

In summary, radiomics is a new research method that can identify benign and malignant nodules of BI-
RADS 3 and above. However, there are still some problems in current radiomics research, such as the lack of
multi-center, large-sample studies. The quality control and analysis methods of research and radiomics are not
uniform. Ultrasound imaging mainly utilizes technologies such as computer vision and artificial intelligence,
which have the advantages of convenience and speed and do not require pathological diagnosis. With the
continuous development of radiomics technology, radiomics will play a greater role in clinical applications.
They can be applied to different benign and malignant breast diseases to diagnose them and guide clinical
treatment differentially. However, radiomics research is still in its infancy, and more research is needed to verify
its diagnostic value. It is believed that as the research of radiomics in the diagnosis of breast cancer gradually

deepens, radiomics will play a greater role in the differential diagnosis of benign and malignant breast diseases.
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Abstract: Objective: To analyze the effect of sequential early enteral nutrition in patients with gastric cancer after surgery.
Methods: A total of 139 gastric cancer patients, treated between October 2021 and October 2023, were randomly selected
and divided into two groups: Group A (68 cases, receiving early enteral nutrition) and Group B (71 cases, receiving
sequential early enteral nutrition), using computer randomization. The effects of the interventions on both groups were
compared. Results: Seven days post-operation, the levels of nutritional indicators in Group B were significantly higher
than those in Group A (P < 0.05). Group B showed significantly better levels of inflammatory factors and immune factors
compared to Group A seven days post-operation (P < 0.05). The postoperative complication rate in Group B was 4.23%,
significantly lower than that in Group A, which was 16.18% (y° = 5.477, P = 0.019). Conclusion: The utilization of
sequential early enteral nutrition in gastric cancer patients after surgery demonstrated notable improvements in nutritional

status and inflammation markers, along with enhanced immunity, effectively reducing postoperative complications.
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1. Introduction

The proportion of gastric cancer patients is relatively high among those with digestive system tumors. In recent
years, not only has the number of gastric cancer patients shown an upward trend, but they have also become
younger. Due to the nonspecificity of early clinical symptoms of gastric cancer, most patients are diagnosed in
the middle and late stages .

Currently, gastric cancer is primarily treated through surgery, wherein tumor tissue is removed to control
disease progression and reduce metastasis rates. However, the surgical procedure itself inflicts considerable
damage on the body. Post-operation, the body enters a high catabolic state, reducing metabolism and increasing
the risk of malnutrition . Early postoperative enteral nutrition (EEN) is a commonly employed nutritional
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support method for gastric cancer surgery patients. It can mitigate malnutrition incidence and shorten
postoperative recovery time. Nevertheless, gastrointestinal dysfunction is prevalent in early postoperative
gastric cancer patients, with EEN often leading to adverse symptoms such as abdominal pain and diarrhea ™’
Sequential early enteral nutrition (SEEN) represents a novel EEN approach. Clinicians conduct a
comprehensive analysis of the patient’s condition and digestive tract function, administering amino acids,
peptides, and other substances in the early postoperative period, gradually transitioning to whole protein
infusion. This approach not only provides adequate nutrients but aids in restoring normal gastrointestinal
functions. Furthermore, incrementally increasing nutrient dosage and infusion rate promotes intestinal
peristalsis and expedites the return to normal digestive tract function. Thus, SEEN’s nutritional support method
aligns more closely with human nutritional absorption rules and facilitates postoperative recovery while
effectively reducing gastrointestinal intolerance incidence *. This study examines the effect of postoperative

SEEN use in gastric cancer patients.

2. Materials and methods

2.1. General information

A total of 139 cases were randomly selected from gastric cancer patients treated between October 2021 and
October 2023 and divided into groups using a computer randomization method. Group A comprised 68 cases
with an age range of 34 to 75 years, with an average age of 59.48 + 5.53 years and weights ranging from
45.48 to 87.53 kg, with a mean weight of 63.12 £+ 6.79 kg. Thirty-seven cases were classified as stage Il and
31 as stage III. Surgical methods included subtotal gastrectomy with RY anastomosis in 36 cases and total
gastrectomy with RY anastomosis in 32 cases, with an average operation time of 230.12 + 69.48 min. The
gender distribution was 35 males and 33 females. Group B consisted of 71 cases, with ages ranging from 32
to 78 years and an average age of 59.12 £ 5.47 years, with weights ranging from 45.59 to 87.12 kg and a mean
weight of 63.57 = 6.84 kg. Thirty-eight cases were classified as stage Il and 33 as stage IIl. Surgical methods
included subtotal gastrectomy with RY anastomosis in 40 cases and total gastrectomy with RY anastomosis in
31 cases, with an average operation time of 230.84 = 69.56 min. The gender distribution was 41 males and 30
females. Comparison of general data showed no significant differences (P > 0.05).

Inclusion criteria: (1) Patients diagnosed with gastric cancer and meeting indications for surgical treatment;
(2) Patients with no history of chemotherapy; (3) Patients with no symptoms of malnutrition before surgery;
(4) Patients who did not receive nutritional support or use exogenous albumin preparations before surgery; (5)
Complete data and informed consent of patients.

Exclusion criteria: (1) Patients diagnosed with malnutrition before surgery; (2) Patients with severe
dysfunction of major organs; (3) Patients with contraindications to enteral nutrition before surgery (intestinal
obstruction, intestinal ischemia, etc.); (4) Patients with metastatic cancer lesions; (5) Patients with mental
disorders.

2.2. Methods
Group A adopted EEN. Post-operation, 250 mL of glucose injection (5%) was administered through the

nasoenteral feeding tube at a rate of 20 mL/h 12 hours after surgery; 500 mL of glucosamine was injected at a
rate of 20—30 mL/h 24 hours after surgery; from 2 to 5 days post-operation, the amount of injected nutrients was
adjusted according to the patient’s needs.

Group B adopted SEEN. Twelve hours after surgery, 250 mL of glucose injection (5%) was administered
through the nasoenteral nutrition tube at a rate of 20 mL/h; 24 hours after surgery, when the patient’s vital signs
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were stable, amino acid enteral nutrition was infused at a rate of 20-30 mL/h (density 1 kcal/mL); 48 hours
post-surgery, 600 mL Vivonex was infused at a rate of 40—50 mL/h; 72 hours post-surgery, 300 mL Vivonex and
500 mL short peptide enteral nutrition suspension were infused at a rate of 60—80 mL/h (density 1 kcal/mL); 4
days post-surgery, 1,000 mL of Peptison was infused at a rate of 80—100 mL/h; 5 days post-surgery, 1,000 mL
of whole protein enteral nutrition was infused at 80-100 mL/h (density 1 kcal/mL).

2.3. Indicator observation

(1) Nutritional indicators: Seven days post-surgery, 5 mL of venous blood was collected, and the
immunoturbidimetric method was used to detect levels of albumin (ALB) and prealbumin (PA).
Hemoglobin (Hb) and total protein (TP) levels were also measured.

(2) Inflammatory factors and immune factor indicators: Seven days post-surgery, 5 mL of fasting
peripheral venous blood was centrifuged at a speed of 3000 r/min for 15 minutes in the morning, with
a centrifugal radius of 10 cm. The double-antibody sandwich enzyme-linked immunosorbent assay
(ELISA) was utilized to measure levels of C-reactive protein (CRP) and interleukin-6 levels (IL-6) in
the upper serum. An immunoturbidimetric assay was performed to assess immunoglobulin G (IgG)
and immunoglobulin M (IgM) in 3 mL of fasting venous blood.

(3) Incidence of postoperative complications: The postoperative complication rate was calculated using
the formula Postoperative complication rate = (Abdominal distension and diarrhea + Incision infection
+ Reflux esophagitis) / Total number of cases x 100%.

2.4. Statistical analysis

The data were processed using SPSS 25.0 software. Measurement data are presented as mean + standard
deviation (SD), while enumeration data are presented as %. The r-test and y” test were applied for analysis, with
statistical significance set at P < 0.05.

3. Results

3.1. Nutritional indicators
Table 1 shows that the ALB, PA, Hb, and TP levels in Group B were significantly higher than those in Group A
7 days after surgery (P < 0.05).

Table 1. Comparison of nutritional indicators (mean + SD)

Group n ALB (g/L) PA (ng/L) Hb (g/L) TP (g/L)
Group B 71 39.82 +£2.53 182.53 + 18.64 119.23 + 8.46 64.92 +2.41
Group A 68 38.54 £2.46 160.23 + 16.72 114.13 £9.15 63.15+4.26

! - 3.022 7413 3.408 3.031
P - 0.003 0.000 0.000 0.002

3.2. Inflammatory factors and immune factor indicators

As shown in Table 2, the CRP, IL-6, IgG, and IgM of Group B were significantly better than those in Group A
7 days after operation (P < 0.05).
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Table 2. Comparison of inflammatory factors and immune factor indicators (mean + SD)

Group n CRP (mg/L) IL-6 (ng/L) IgG (g/L) IgM (g/L)
Group B 71 24.15+2.37 31.53+ 12.67 9.92+0.85 0.96 +0.15
Group A 68 45.68 +20.12 56.31 +20.46 8.84 +0.82 0.83+0.18

t - 7.635 12.104 7.618 4.633
P - 0.000 0.000 0.000 0.000

3.3. Incidence of postoperative complications

The postoperative complication rate in Group B was 4.23%, significantly lower than that in Group A, which
was 16.18% (P < 0.05), as seen in Table 3.

Table 3. Comparison of postoperative complications incidence

Group n Abdominal distension and diarrhea  Incision infection = Reflux esophagitis coﬁ’;:?cl;i:(?;i:: te
GroupB 71 2 0 1 4.23%
GroupA 68 5 3 3 16.18%

o - 5.477
P - 0.019

4. Discussion

Gastric cancer constitutes a significant proportion of digestive system tumors and poses a considerable mortality
risk. Presently, surgical intervention remains the primary clinical approach for treating gastric cancer patients.
However, surgery inflicts substantial bodily damage, coupled with metabolic abnormalities and ongoing tumor
cell proliferation, leading to heightened energy demands and increased postoperative complications. The risk
of malnutrition escalates accordingly. Postoperative malnutrition in gastric cancer patients predominantly
stems from the high catabolic state post-surgery, diminished gastric motility, reduced gastrointestinal
secretions, and intolerance of protein preparations by residual gastric tissue and intestinal mucosa in the short

(3]

term “'. Malnutrition onset significantly escalates postoperative complication rates and mortality in gastric

cancer patients. Hence, early postoperative nutritional support for gastric cancer patients is imperative °.
Gastrointestinal motility function typically restores within 1-2 days post-surgery, while small intestinal motility,
digestion, and absorption functions return within 6—8 hours post-surgery. Consequently, providing nutritional
support to gastric cancer patients soon after surgery is deemed highly safe.

Enteral nutritional support currently serves as the primary method for postoperative nutritional
supplementation in surgical patients. It not only furnishes the necessary nutrients for physical recovery but also
safeguards intestinal mucosa structure, preserving cell integrity. Additionally, postoperative nutritional support
accelerates intestinal immune and mechanical function restoration, increases bile secretion, enhances excretion
rates, and safeguards liver function. Timely postoperative enteral nutritional support replenishes glutamine and
dietary fiber essential for normal physiological activities, thus mitigating malnutrition incidence or ameliorating
symptoms. With the advent of rapid surgical recovery, clinical studies corroborate that promptly initiating
nutritional supplementation post-surgery effectively reduces hospitalization duration and enhances prognosis.

Currently, EEN predominates in clinical practice for postoperative gastric cancer patients. Although EEN
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improves patients’ nutritional status, its frequent use in a single dosage form results in high intolerance rates,
hindering patients’ postoperative recovery . To enhance postoperative nutritional status in gastric cancer
patients and diminish intolerance rates, SEEN emerged as a modified nutritional support method based on
EEN. This study implemented SEEN for patients in Group B and compared its efficacy with that of patients
in Group A receiving EEN. Results indicated that nutritional indicators, inflammatory factors, and immune
factor indicators were comparable between the two groups one day pre-surgery (P > 0.05). However, Group
B exhibited superior indicators compared to Group A (P < 0.05). Furthermore, the incidence of postoperative
complications in Group B was significantly lower than that in Group A (P < 0.05), affirming the benefits of
SEEN in postoperative gastrointestinal function restoration, nutritional status improvement, inflammation
reduction, and immunity enhancement.

Clinical evaluation of nutritional status predominantly relies on indicators such as ALB and PA. Post-
surgery, gastric cancer patients experience heightened catabolism, leading to declining levels of these nutritional
indicators. Both EEN and SEEN particularly ameliorate patients’ nutritional status post-gastric cancer surgery.
SEEN, however, demonstrates a superior efficacy in nutritional status improvement, likely attributed to the
incomplete recovery of gastrointestinal absorptive capacity 24—48 hours post-surgery. During this period,
intestinal epithelial cells are not able to absorb cellulose effectively . SEEN addresses this by providing
Vivonex, which bypasses digestion and better meets gastrointestinal needs within 48 hours post-surgery,
facilitating optimal nutrient absorption ©’. Gastric cancer patients typically regain colon function 72 hours post-
surgery, allowing for the administration of short peptides that are easily digested and absorbed. These peptides
not only provide absorbable nutrients but also offer comprehensive nutrition for subsequent gastrointestinal
absorption. This establishes a favorable foundation for gastrointestinal function recovery and augments
postoperative nutritional status.

Surgical trauma incites inflammatory reactions and compromises immune function post-surgery in gastric
cancer patients. Sole administration of EEN heightens the risk of feeding intolerance symptoms like abdominal
pain and bloating, resulting in discontinuation of nutritional support, counterproductive to postoperative
recovery. SEEN, by tailoring enteral nutrition preparations to patients’ evolving gastrointestinal function
recovery post-surgery, minimizes intolerance incidence, thereby fostering not only recovery of gastrointestinal
function and nutritional status but also enhancing inflammation and immunity "”. By furnishing adequate
nutrients, SEEN ensures the immune system receives sufficient energy support, facilitating mucosal barrier
repair damaged during anesthesia and surgery. This prompts intestinal mucosa repair and regeneration,
reinstates immune system function, and ultimately reduces postoperative complication incidence.

In conclusion, SEEN implementation post-gastric cancer surgery enhances nutritional status, inflammation,
and immunity, and effectively mitigates postoperative complications.
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Abstract: Objective: To investigate the genetic correlations between epithelial growth factor receptor (EGFR) mutation
and FHIT methylation in patients diagnosed with lung adenocarcinoma (AC) and pulmonary tuberculosis (TB). Methods:
The presence of EGFR mutations and the methylation status of the FHIT gene in patients presenting with AC and TB
were analyzed. The correlation between TB status and the observed genetic and epigenetic variations was also examined.
Results: Among the 90 patients included in the study, 38 exhibited EGFR mutations (14 among those with TB and 24
among those without TB), while 29 exhibited FHIT myelination (19 among those with TB and 10 among those without
TB). Furthermore, the protein expression levels of EGFR and FHIT were significantly higher in patients diagnosed solely
with AC compared to those presenting with both AC and TB. A robust inverse correlation was identified between TB status
and the frequency of EGFR mutation (P < 0.001). Moreover, significant associations were observed between TB status
and FHIT methylation (P < 0.01). Conclusion: The findings suggest a correlation between TB and the prevalence of EGFR
mutation and FHIT methylation in the pathogenesis of AC.

Keywords: Lung cancer; Adenocarcinoma (AC); Tuberculosis (TB); Epithelial growth factor receptor (EGFR); Fragile
histidine triad (FHIT)

Online publication: March 28, 2024

1. Introduction

In many countries, lung cancer remains the primary cause of cancer-related deaths. Despite advancements in
detection and treatment, the five-year survival rate remains below 15%. China, particularly affected, exhibits
a high incidence of malignant tumors, with lung cancer contributing to a significant portion, resulting in
approximately 781,000 deaths annually. In Xinjiang, the incidence of lung cancer stands at 17.70 per 100,000
individuals, aligning with the national average !"*). Lung cancer is broadly categorized into two histological
types: small cell lung carcinoma (SCLC) and non-small cell lung carcinoma (NSCLC), with adenocarcinoma
(AC) being the predominant subtype within NSCLC, with its prevalence steadily increasing.
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According to the World Health Organization, tuberculosis (TB) remains a significant global health concern,
with 10.4 million reported cases in 2016, leading to 1.67 million deaths, including 600,000 cases of multidrug-
resistant TB. In China, the incidence was 68 cases per 100,000, resulting in 38,000 fatalities, with a documented
rate of multidrug-resistant TB cases at 6.6%. Xinjiang province exhibits the highest incidence nationwide,
estimated at 181.42 per 100,000 individuals annually. Approximately 2%—-8% of TB cases are complicated by

[3-5]

lung cancer “, with TB serving as a strong risk factor for its development. Recent molecular epidemiological

studies have started to elucidate the precise gene mutations associated with the progression of cancer in
pulmonary TB cases 7.

Furthermore, investigations into the connection between TB and DNA methylation have been underway,
spurred by findings in animal studies linking DNA methylation and carcinogenesis "', Carcinomas commonly
involve genetic and epigenetic alterations. Previous studies have indicated a prevalence of epithelial growth

factor receptor (EFGR) mutations in AC patients "

, while genes associated with TB have shown methylation
due to epigenetic modifications. However, data on distinct methylation patterns in AC based on TB status
remain limited.

Lung AC harboring mutated EFGR has exhibited significant responses to tyrosine kinase inhibitors (TKIs),
indicating a notable survival advantage. The efficacy of TKIs in tumor treatment largely hinges on the status of
both EGFR mutation and gene amplification. This study aims to analyze lung AC with or without TB for EGFR
mutations and the methylation status of the TB-specific FHIT tumor suppressor gene. The investigation seeks
to elucidate the correlation between TB status and the association between genetic mutations and epigenetic

alterations in lung AC.

2. Methods

The research comprised the examination of the study population and the subsequent DNA extraction process.
A total of 90 lung specimens were acquired through surgical resection following histological diagnosis at
the Eighth Affiliated Hospital of Xinjiang Medical University, with participants providing written informed
consent. These samples were preserved at -80°C until further analysis. All patients had not received any chemo-
or radiotherapy before the surgery to prevent any changes in cell-cycle proteins due to DNA damage.

2.1. Pulmonary tuberculosis group (Group A)

Between 2020 and 2022, 30 pulmonary TB tissues were collected and confirmed pathologically. The patients,
middle-aged or elderly individuals diagnosed with pulmonary TB, had undergone surgical resection or
bronchoscopy at the Chest Hospital of Xinjiang Autonomous Region. Among the 30 patients (17 males and 13
females), aged between 45 and 75, with a mean age of 59.8, 4 were newly diagnosed cases, while 26 had received

prior treatment. Acid-fast smear test results were positive for 8 cases, while the remaining 22 tested negative.

2.2. Adenocarcinoma group (Group B)

From 2020 to 2022, 30 lung cancer tissues from patients confirmed pathologically and treated with either
surgical resection or bronchoscopy at Xinjiang Autonomous Region’s Chest Hospital were obtained. The
sample consisted of 18 males and 12 females, with an average age of 60.9 years (ranging from 45 to 80 years).
Classification based on the 2015 World Health Organization (WHO) Lung Cancer Classification identified 9
stage [+1I cases and 21 stage III+1V cases following the 8th edition of UICC’s lung cancer staging guidelines

(2017). Tumor diameters were < 3 cm for 11 cases and > 3 cm for the remaining 19 cases.
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2.3. Tuberculosis plus lung adenocarcinoma group (Group C)

From 2020 to 2022, 30 tissues pathologically verified to have pulmonary TB and lung AC in patients who
underwent surgical resection or bronchoscopy at the Chest Hospital of Xinjiang Autonomous Region were
gathered. Inclusion criteria encompassed middle-aged or elderly patients meeting diagnostic criteria for both
pulmonary TB and lung cancer, or those with a history of TB. The group, diverse in histological types, grades,
and pathological stages, comprised 14 males and 16 females, with an average age of 60.5 years (range: 45-84
years). In 24 cases, TB and tumor were on the same side of the lungs, while 6 cases exhibited TB and tumor
on opposite lungs. Exclusion criteria included recent myocardial infarction, unstable angina, severe organ
complications or failures, Alzheimer’s disease, medically proven mental disorders, and inability to undergo
bronchoscopy or surgery. Patients with past or suspected HIV infections were also excluded.

2.4. Genomic DNA extraction

Genomic DNA extraction was conducted using a SepaGene kit. The analysis of mutations in exons 19, 20,
and 21 of EGFR was conducted through PCR-single strand conformation polymorphism (SSCP) and direct
sequencing analyses. Direct sequencing involved using small pieces of the gel containing the shift band detected
by SSCP. Gel electrophoresis, data collection, and data analysis were performed using a Genetic Analyzer (PE
Applied Biosystems, CA, USA) ",

Methylation-specific PCR (MSP) determined the methylation status of FHIT after bisulfite treatment
of DNA samples. The primer sequences are documented "'”', and an unmethylated DAPK primer set verified
bisulfite modification of all DNA samples.

2.5. Statistical analysis
Statistical analysis employed either the chi-squared test or Fisher’s exact test with the SPSS 24.0 software. A

P-value less than 0.05 indicated statistical significance.

3. Results

Of all the patients, 38 displayed EGFR mutations (14 patients with TB, and 24 patients without TB), accounting
for 42% of cases, while 29 patients had FHIT myelination (19 patients with TB, and 10 patients without TB).
Moreover, the protein expression of EGFR and FHIT was significantly higher in patients with AC as compared
to the patients with AC and TB (Figure 1).

Group A Group B

EGFR

FHIT

Figure 1. The protein expression of EGFR and FHIT in lung tissue was significantly higher in patients with AC compared
to the patients with AC and TB
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Among the 38 patients, 23 showed mutations of exon 19, 14 showed mutations of exon 20, and 18 showed
mutations of exon 21. Frequencies of EGFR mutations were significantly higher on both exon 21 and exon 19
in patients with AC as compared to the patients with AC and TB, while there was no significant difference in
the frequencies of EGFR mutations on exon 20 in patients with AC and patients with AC and TB (Figure 2).
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Figure 2. Frequencies of EGFR mutations were significantly higher on exon 19 and 21 in patients with AC compared to
the patients with AC and TB

The FHIT gene exhibited methylation. A strong inverse correlation was found between tuberculosis
status and frequency of EGFR mutation (P < 0.001), while significant correlations were observed between
tuberculosis status and methylation of FHIT (P < 0.01). Furthermore, FHIT methylation frequency increased
with tuberculosis status, while EGFR mutation frequency decreased with tuberculosis status (Table 1 and
Figure 3). A reverse correlation was observed between EGFR mutation and FHIT methylation.

Table 1. Status of EGFR mutation and FHIT myelination in patients with AC

EGFR
P value
Mutant Wild type
Unmyelinated 32 26
FHIT <0.01
Myelinated 16 46
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Figure 3. FHIT methylation frequency increased with TB status, while EGFR mutation frequency decreased with TB
status
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4. Discussion

Recent advances in our understanding of cell signaling pathways controlling cell survival have revealed genetic
and regulatory aberrations that suppress cell death, promote cell division, and induce tumorigenesis. Among
these discoveries is the EGFR, a transmembrane receptor tyrosine kinase protein expressed in various normal
tissues, including epithelial, mesenchymal, and neurogenic tissue. Overexpression of EGFR has been reported
in several human malignancies, including NSCLC. Lung AC harboring mutated EGFR has exhibited notable
responses to TKIs, suggesting a significant survival advantage. The status of both EGFR mutation and gene
amplification may be crucial in determining which tumors effectively respond to TKIs.

The observed pattern concerning TB-related mutations and methylations in this study indicates an increase
in the frequency of alterations in FHIT methylation correlated with individual TB status and a tendency for
the frequency of EGFR mutations to decrease inversely proportional to TB status. Unique methylation and
mutation patterns of EGFR observed in TB and non-TB lung AC patients may be linked to their susceptibility
to carcinogen exposure from TB. Based on these findings, our hypothesis suggests that TB may hinder the
development of EGFR mutations.

Reports regarding the impact of lung AC and EGFR mutations on the incidence and outcomes of patients
with a history of TB are limited. A study in the Taiwan region found a higher incidence of EGFR mutations in
patients with lung AC exhibiting radiographic evidence consistent with previous tuberculosis pulmonary lesions
(OR: 1.83 [0.92-3.62]) "*. Another retrospective study analyzed the National Health Insurance Research
Database of the Taiwan region and included 8,265 patients with NSCLC who received EGFR-TKIs between
1996 and 2000. This study reported a history of pulmonary TB associated with a poor clinical response to
EGFR-TKIs in male patients but a better response in female patients "',

FHIT methylation in TB patients showed a higher trend, while non-TB patients exhibited a lower trend in the
development of EGFR mutation, as per the current study. Therefore, FHIT methylation could potentially suppress
EGFR mutation. Studies have reported higher rates of methylation and mean methylation index in TB patients
compared to non-TB patients, indicating a relationship between abnormal methylation and TB status "'*'*. Thus,
the reduction in the overall methylation rate in TB suggests that methylation is a reversible epigenetic change
that does not affect the DNA coding sequence . From this perspective, the inhibition of EGFR mutation could
be attributed to FHIT methylation, leading to an increase in EGFR mutations following TB.

Advancements in our understanding of cell signaling pathways have revealed genetic and regulatory
abnormalities contributing to tumor formation, including EGFR, expressed in various normal epithelial,
mesenchymal, and neurogenic tissues *"**. Overexpression of EGFR has been linked to the development of
several human malignancies, including NSCLC ®*. Studies have shown that NSCLC patients with EGFR
expression have lower survival rates, frequent lymph node metastasis, and poor response to chemotherapy.
Lung AC harboring mutated EGFR responds well to TKIs ****!, but there is a significant survival advantage
for non-smoking Asian women with AC, particularly those with bronchioloalveolar carcinoma *”'. Two oral
anti-cancer drugs, gefitinib and erlotinib, have been approved for advanced NSCLC treatment, with mutations
in EGFR found in some lung cancers . Efforts have been made to identify clinical, morphological, and
molecular factors predicting response rates to these drugs. In NSCLC cases, overexpression of EGFR or
mutations in intracellular EGFR have been observed in 43%—-89% of cases. Other studies report that a quarter
of NSCLC cases have mutations in the EGFR tyrosine kinase domain, and these mutations are associated
with increased receptor expression in 75% of cases *”. The majority of known EGFR tyrosine kinase domain
mutations involve short deletions in exon 19 or point mutations in exon 21 ®”. Results in our study indicate a

significantly higher frequency of EGFR mutation in patients with lung AC secondary to TB, suggesting a poor
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response to EGFR-TKISs, resulting in lower survival rates, frequent lymph node metastasis, and poor response to
chemotherapy.

However, the study was limited by a small sample size, and approximately 25% of cases showed no
evidence of EGFR mutation or FHIT methylation. Further research is needed to confirm these findings. In
summary, two distinct pathways are involved in the development of AC in TB patients, namely EGFR mutation
and FHIT methylation. The pathogenesis of AC is associated with the frequencies of EGFR mutation and FHIT
methylation, which are also correlated with lung TB and inversely correlated with each other.
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Abstract: Objective: To investigate the factors affecting the quality of life of cancer patients by examining the degree of
the COVID-19 pandemic-related depression, anxiety, stress, and treatment crisis. Methods: Data were collected from 132
cancer patients undergoing surgery, chemotherapy, radiotherapy, and hormone therapy at K University Hospital in D City
using a structured questionnaire. The period of data collection was from May 6 to May 28, 2022. The collected data were
analyzed using descriptive statistics, #-test, ANOVA, Pearson’s correlation, and stepwise multiple regression. Results:
The mean scores of quality-of-life, depression, anxiety, stress, and treatment crisis during the COVID-19 pandemic were
84.64 +29.09, 15.14 £ 6.49, 4.66 = 5.27, 75.83 £ 17.70, and 78.52 £+ 19.95, respectively. In terms of factors affecting the
quality of life related to the COVID-19 pandemic, COVID-19 pandemic-related stress (f = 0.41, P < 0.001) appeared to
have the greatest impact, followed by COVID-19 pandemic-related treatment-crisis (# = 0.28, P = 0.002), anxiety (f =
0.21, P =0.002), and gender (f = 0.14, P = 0.009), with a total explanatory power of 67.6%. Conclusion: To improve the
quality of life during the COVID-19 pandemic, COVID-19 pandemic-related stress, treatment-crisis, and anxiety should be
periodically monitored and nursing interventions such as education on infection prevention, management, and emotional

support programs should be provided to decrease the COVID-19 pandemic-related stress, treatment-crisis, and anxiety.

Keywords: Cancer; COVID-19; Quality of life

Online publication: March 28, 2024

1. Introduction
1.1. Study purpose

Coronavirus disease 19 (COVID-19) is a new type of acute respiratory infectious disease that first emerged
in December 2019 and has since spread globally. In Korea, it spread rapidly locally, starting with the first
confirmed case in January 2020, and internationally, it recorded high infection and mortality rates across
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countries in just four months, leading the World Health Organization (WHO) to declare a pandemic, the highest
classification of infectious disease .

Large-scale outbreaks of infectious diseases tend to make people feel more fearful of the potential risk of
infection than the actual risk of infection itself ¥ and are reported to undermine people’s basic sense of security,
causing not only fear of infection, but also maladaptive emotional and behavioral responses such as stress,
decreased life satisfaction, depression, and anxiety . In particular, the quarantine measures implemented
to prevent the spread of COVID-19, such as social distancing, telecommuting, and restrictions on private
gatherings, have led to social disconnection and isolation, which have exacerbated a range of COVID-19
pandemic-related psychological and emotional problems, including depression, anxiety, stress, fear, anger, and
loneliness . In particular, COVID-19 pandemic-related quality of life, one of the newly emerging terms such
as corona blue, refers to an individual’s perceived subjective well-being and satisfaction with the physical,
social, and emotional domains experienced during the COVID-19 pandemic, as opposed to traditional health-
related concepts of quality of life '*. Psychological and emotional problems caused by the COVID-19 pandemic
have been shown to contribute to poor COVID-19 pandemic-related quality of life .

The various psychological and emotional problems caused by COVID-19 may be even more severe for
cancer patients . Cancer patients are psychologically traumatized by the diagnosis of cancer alone, with 10 to
20 percent reporting depression and anxiety, and stress levels are very high due to the uncertainty of treatment
and the burden of the treatment process *. In particular, during the COVID-19 pandemic, 64.3% of cancer
patients reported depression ”, and 67.5% reported anxiety ', which is about 2 to 2.5 times higher than the
rates of 29.7% of the general population “, and 18.92% of adolescents "', respectively. In addition, during the

(1]

COVID-19 pandemic, 31.6% of cancer patients reported stress * ', which is about three times higher than the

rates of about 10% of the general population ",

In particular, the lack of clear treatment guidelines for cancer patients with impaired physical functioning
during COVID-19 infection has led to further anxiety and severe stress for cancer patients ¥, The European
Society for Radiotherapy and Oncology (ESRO) has recommended minimizing hospital visits for cancer
patients or using telephone consultations instead of in-person visits, which has led 20% of cancer patients to
postpone chemotherapy and 5% to postpone additional anti-cancer treatments beyond chemotherapy '"*'. These
delays or cancellations of care and treatment have created a significant treatment crisis for cancer patients,
with 86.5% of cancer patients reporting a sense of crisis that they may not receive adequate cancer care due to
COVID-19 "%,

As can be seen, a large-scale infectious disease such as COVID-19 can cause serious psychological and
emotional problems across society, and for cancer patients at high risk for COVID-19, pandemic-related
depression, anxiety, and stress, as well as feelings of treatment crisis due to delays and interruptions in cancer
treatment, can further exacerbate cancer patients’ pandemic-related quality of life. However, few studies have
examined the extent of COVID-19 pandemic-related depression, anxiety, stress, treatment crisis, and quality of
life among cancer patients during the COVID-19 pandemic and how these factors affect COVID-19 pandemic-
related quality of life, and none have examined treatment crisis among cancer patients during the pandemic.
Therefore, this study aims to investigate the extent of depression, anxiety, stress, and treatment crisis related
to the COVID-19 pandemic, determine how these factors affect the quality of life of cancer patients during the
COVID-19 pandemic, and provide basic data for the development of nursing interventions that can prevent the
development of pandemic-related depression, anxiety, stress, and treatment crisis in cancer patients and improve

their quality of life during the pandemic.
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1.2. Study objectives

The purpose of this study is to investigate the extent of COVID-19 pandemic-related depression, anxiety, stress,
and treatment crisis among cancer patients and to determine how they affect their COVID-19 pandemic-related
quality of life, with the following specific objectives:

(1) To determine the level of depression, anxiety, stress, treatment crisis, and quality of life related to
the COVID-19 pandemic according to the participants’ general characteristics and disease-related
characteristics.

(2) To identify differences in COVID-19 pandemic-related quality of life by participants’ general and
disease-specific characteristics.

(3) To identify relationships among subjects’ COVID-19 pandemic-related depression, anxiety, stress,
treatment distress, and quality of life.

(4) To determine the impact of subjects’ COVID-19 pandemic-related depression, anxiety, stress, and
treatment crisis on their COVID-19 pandemic-related quality of life.

2. Research methods
2.1. Study design

This is a descriptive survey study to investigate the extent of depression, anxiety, stress, and treatment crisis
related to the COVID-19 pandemic among cancer patients and to identify factors that influence the quality of
life related to the COVID-19 pandemic among cancer patients.

2.2. Research subjects

The subjects of the study were cancer patients who have undergone or are currently undergoing surgery,
chemotherapy, radiotherapy, hormone therapy, etc. at K University Hospital in D Metropolitan City who met the
selection criteria. Specifically, the inclusion criteria were: (1) age 19 or older, (2) having received or undergoing
one or more treatments such as surgery, chemotherapy, radiation therapy, or hormone therapy, (3) being able
to understand and respond to the questionnaire, and (4) understanding the purpose of the study and voluntarily
agreeing to participate. Exclusion criteria were: (1) those who have cognitive impairment due to brain tumor,
dementia, intellectual disability, etc., and (2) those with psychiatric history and receiving medication.

The sample size was calculated using the G*power 3.1.9.4 program, and based on the results of a previous
study 'Y, the minimum sample size required for the study was 118, with a moderate effect size of 0.15, a
significance level of 0.05, a power of 0.80, and 10 predictor variables (depression, anxiety, stress, treatment
crisis, age, gender, occupation, religion, stage, and diagnosis) for regression analysis. Considering a 15%
dropout rate, 139 questionnaires were distributed and returned, of which 7 questionnaires with insufficient
responses were excluded, leaving 132 for final analysis.

2.3. Research instruments

(1) COVID-19 pandemic-related depression: The depression tool developed by Lovibond and Lovibond !"*!
was used to measure depression related to the COVID-19 pandemic, which was modified and adapted
into Korean by Narigele " after receiving approval for use. The tool consists of 6 items, each rated on a
S-point Likert scale with 1 being “not at all” and 5 being “very much so,” with a range from a low of 6 to
a high of 30, with higher scores indicating higher levels of depression related to the COVID-19 pandemic.
The reliability of the tool was 0.89 at the time of development and Cronbach’s a was .91 in this study.

(2) Anxiety related to the COVID-19 pandemic: The Coronavirus Anxiety Scale (CAS) developed by
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Sherman " and adapted by Lee " was used to measure anxiety related to the COVID-19 pandemic.
The tool is designed to assess anxiety by the extent to which participants experience anxiety symptoms
(dizziness, sleep disturbance, lethargy, loss of appetite, digestive distress) when they hear thoughts or
information about COVID-19. There are five questions, each rated on a 5-point Likert scale ranging
from 0 for “not at all” to 4 for “very much so,” and the tool ranges from a low of 0 to a high of 20, with
higher scores indicating higher anxiety related to the COVID-19 pandemic. The reliability of the tool
was .92 at the time of development and Cronbach’s a was 0.93 in this study.

(3) COVID-19 pandemic-related stress: The COVID-19 Stress Scale for Korean People (CSSK) tool
developed by Kim et al. "' was used after receiving approval for use. The tool consists of 21 items
and is divided into three sub-scales: fear of infection (9 items), difficulty in social distancing (6 items),
and anger toward others (6 items). Each item is rated on a 5-point Likert scale with 1 being “not at all”
and 5 being “very much so,” and the tool ranges from a low of 21 to a high of 105, with higher scores
indicating higher levels of pandemic-related stress. The reliability of the tool was 0.91 at the time of
development, and Cronbach’s a was 0.95 in this study.

(4) COVID-19 pandemic-related treatment crisis: COVID-19 pandemic-related treatment crisis refers to the
fear of delayed cancer diagnosis or treatment, delayed appropriate care or referral, and social isolation
or lack of social support due to the COVID-19 pandemic . In this study, the COVID-19 pandemic-
related treatment crisis instrument was developed by the researcher based on the results of a previous

% that investigated the COVID-19 pandemic-related treatment crisis through qualitative research.

study
The tool consisted of 21 questions, including 4 questions about treatment, 4 questions about mental
health, 3 questions about cancer diagnosis, 3 questions about the ongoing care process, 4 questions
about daily health, and 3 questions about coping and adjustment. The preliminary items were validated
by six experts (two cancer center professors, two oncology nursing professors, and two oncology nurse
practitioners) for the item content validity index (I-CVI), and items with an I-CVI score of .80 or higher
were selected for the instrument. To clarify the meaning of the preliminary items, we revised item 5, I
was worried about being blamed for social isolation due to COVID-19,” to “I was worried about being
infected with COVID-19 and being blamed as a spreader,” based on expert opinions. Question 21, “I
was worried that [ would not be able to interact with other patients or get support from online support
groups due to COVID-19,” was reworded to “I was worried that I would not be able to interact with
other patients or get support from online support groups due to COVID-19,” and the word “online” was
removed to “I was worried that I would not be able to interact with other patients or get support from
online support groups due to COVID-19.” Each question is rated on a 5-point Likert scale with 1 being
“not at all true” and 5 being “very true,” and the tool ranges from a low of 21 to a high of 105, with
higher scores indicating higher levels of COVID-19 pandemic-related treatment crisis. The tool had a
Cronbach’s a of 0.98 for reliability.

(5) Quality of life related to the COVID-19 pandemic: The COVID-19 pandemic-related quality of life
instrument was adapted from the World Health Organization Quality of Life Assessment Instrument
(WHOQOL) developed by Min et al. * and revised by Kim et al. ' after receiving approval for
use. The instrument consists of 23 questions and five sub-scales: 7 questions on difficulties due to
changes in personal life, 7 questions on difficulties due to changes in external activities, 2 questions on
difficulties due to changes in activities with family, 3 questions on difficulties due to changes in work/
school, and 4 questions on difficulties with cumbersome procedures. Each question is rated on a 6-point
Likert scale with 1 being “not at all” and 6 being “very much so,” and the instrument ranges from a low
of 23 to a high of 138, with higher scores indicating lower quality of life. The reliability of the tool was
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0.93 at the time of development, and Cronbach’s o was 0.97 in this study.

2.4. Data collection

The data collection was conducted at K University Hospital in D Metropolitan City from May 6, 2022, to May
28, 2022, and the survey was started after explaining the purpose and objectives of the study to the head of
the outpatient department and the ward manager and obtaining their consent to collect data. The subjects of
this study were cancer patients who visited the hospital for treatment such as surgery, chemotherapy, radiation
therapy, and hormone therapy, and who expressed interest in participating in the study through recruitment
advertisements posted on the bulletin boards in front of the outpatient department, chemotherapy injection
rooms, and wards. The researcher explained the purpose of the study, questionnaire, and data collection
methods and procedures to the patients, and surveyed them after receiving their consent to participate in the
study. The researcher read the questionnaire to the subjects if they had poor eyesight or if they wanted to, and
recorded their responses. The questionnaire was administered once, and it took about 30 minutes to complete,
after completing the questionnaire, a small reward was given as an appreciation token.

2.5. Data analysis
The collected data were analyzed using SPSS/WIN 28.0 version, using the following statistical techniques:

(1) The general and disease-related characteristics of the subjects, depression, anxiety, stress, treatment
crisis, and quality of life related to the COVID-19 pandemic were analyzed as frequencies, percentages,
means, and standard deviations.

(2) Differences in quality of life related to the COVID-19 pandemic according to general characteristics
and disease-related characteristics were analyzed by independent ¢-test and one-way analysis of
variance (ANOVA).

(3) Correlations between depression, anxiety, stress, treatment crisis, and quality of life related to the
COVID-19 pandemic were analyzed by Pearson’s correlation coefficients.

(4) Factors affecting subjects’ quality of life related to the COVID-19 pandemic were analyzed by stepwise

multiple regression.

2.6. Ethical considerations

This study was conducted after review and approval (IRB. No: 40525-202112-HR-090-02) by the Institutional
Review Board of K University. For the ethical protection of research subjects, the purpose of the study,
research methods and procedures, benefits and side effects of participating in the study, withdrawal from the
study, confidentiality of personal information, access to mandatory records, and inquiries about the study were
fully explained to the subjects, and if they agreed to participate in the study, written consent was obtained and
data collection began. The collected data were coded by assigning a unique identification number, stored in a
double-locked storage box, and shredded after the mandatory retention period of the data (3 years for consent

forms and 5 years for other data) under the Bioethics Act.

3. Results

3.1. General and disease-specific characteristics of subjects

The gender of the 132 subjects was 68 (51.5%) female and 45 (34.1%) aged 60 to 69 years, with a mean age of
56.23 £ 10.04 years. In terms of marital status, 109 (82.6%) were married and 108 (81.8%) were living with a
partner. Religious affiliation was reported by 70 (53.0%), and occupation was reported by 74 (56.1%).
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The most common type of cancer diagnosed was digestive system cancer with 32 (24.2%), and the most
common time since diagnosis was less than a year with 80 (60.6%). The most common cancer stage was stage
4 with 49 (37.1%), and the most common current treatment was surgery with 56 (42.4%). 87 (65.9%) and
78 (59.1%) had been diagnosed with COVID-19 and never quarantined, respectively, and 115 (87.1%) had
received a COVID-19 vaccine (Table 1).

Table 1. Quality of life related to the COVID-19 pandemic according to general and disease-related
characteristics of subjects (n = 132)

Quality of life
Characteristics Categories n (%) or M£SD
M+ SD torF (P)

Male 64 (48.5) 91.23+28.18

Gender 2.58 (0.011)
Female 68 (51.5) 78.44 £28.76
<49 37 (28.0) 77.16 +26.90
50-59 36 (27.3) 82.97+27.14

Age (year) 60 — 69 45 (34.1) 91.96 +29.81 1.96 (0.123)
>70 14 (10.6) 87.79 £ 33.99

56.23 £10.04

Unmarried 11 (8.3) 71.73 £26.56

Marital status Married 109 (82.6) 86.17 +£29.03 1.27 (0.285)
Etc.* 12 (9.1) 82.67 +31.09
Alone 24 (18.2) 93.46 +30.59

Living arrangement 1.65 (0.101)
With 108 (81.8) 82.69 +28.52
No 62 (47.0) 83.87 £27.10

Religion -0.29 (0.775)
Yes 70 (63.0) 85.33 £30.92
No 74 (56.1) 87.00 £29.26

Occupation 1.0 (0.295)
Yes 58 (43.9) 81.64 +28.84
Gastrointestinal cancer 32 (24.3) 92.11 +32.27
Breast cancer 25(18.9) 91.64 +£31.08
Genital cancer 21 (15.9) 91.00 +30.93

Diagnosis Lung cancer 18 (13.6) 90.33 +£34.93 1.03 (0.409)
Head and neck cancer 16 (12.1) 81.22 +£24.36
Hepatobiliary cancer 14 (10.6) 79.06 +25.39
Etc.' 6 (4.6) 76.60 + 30.32
<1 80 (60.6) 82.76 £30.70

Period since diagnosis 1-<3 30 (22.7) 88.37 +23.85 0.45 (0.639)

(year)

>3 22 (16.7) 86.41 +30.17
<1 35 (26.5) 84.00 + 28.66
2 30 (22.7) 87.60 & 30.60

Stage 0.22 (0.881)
3 18 (13.7) 86.72 +£21.64
4 49 (37.1) 82.53 +£31.37
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Table 1 (Continue)

Quality of life
Characteristics Categories n (%) or M £SD
M+ SD tor F (P)
Operation 56 (42.4) 81.04 +£29.11
Chemotherapy 55(41.7) 87.42 £29.56
Type of treatment . 0.55 (0.651)
Multimodal treatment* 15(11.4) 88.60 +26.32
Radiotherapy 6 (4.5) 83.00 +29.09
No 87 (65.9) 84.17 +28.70
COVID-19 infection -0.26 (0.797)
Yes 45 (34.1) 85.56 +£30.13
Social isolation in No 78 (59.1) 82.95+£29.55
ID-1 -0.80 (0.423)
COVID-19 Yes 54 (40.) 87.09 +28.51
No 17 (12.9) 91.24 +28.47
COVID-19 vaccination 1.00 (0.319)
Yes 115 (87.1) 83.67 £29.18

M, mean; SD, standard deviation. *Divorce, separation, separation by death; 'Osteosarcoma, thymic carcinoma, leukemia, peritoneal
carcinoma; “The use of two or more kinds of treatments such as operation, chemotherapy, radiation therapy, immunotherapy, and

hormonal therapy.

3.2. COVID-19 pandemic-related depression, anxiety, stress, treatment crisis, and quality
of life

Participants’ depression related to the COVID-19 pandemic was 15.14 = 6.49 out of 30, with a mean score of
2.52 out of 5. Anxiety related to the COVID-19 pandemic was 4.66 + 5.27 out of 20, with a mean score of 0.93
out of 4. Stress related to the COVID-19 pandemic was 75.83 + 17.70 out of 105, with a mean of 3.61 out of 5.
Treatment crisis related to the COVID-19 pandemic was 78.52 £+ 19.95 out of 105, with a mean score of 3.74
out of 5. Quality of life related to the COVID-19 pandemic was 84.64 + 29.09 out of 138, with a mean score of
3.68 out of 6 (Table 2).

Table 2. The level of depression, anxiety, stress, treatment crisis, and quality of life related to the COVID-19
pandemic (n = 132)

Variables Scale range M<£SD Item M + SD
Depression related to the COVID-19 pandemic 6-30 15.14 + 6.49 2.5+ 1.08
Anxiety related to the COVID-19 pandemic 0-20 4.66 +5.27 0.93+1.05
Stress related to the COVID-19 pandemic 21-105 75.83 £17.70 3.61 £0.84
Treatment crisis related to the COVID-19 pandemic 21-105 78.52 £19.95 3.74 £ 0.95
Quality of life related to the COVID-19 pandemic 23-138 84.64 +£29.09 3.68 +1.26

M, mean; SD, standard deviation.

3.3. Differences in COVID-19 pandemic-related quality of life by general and disease-
related characteristics

When we analyzed the differences in quality of life related to the COVID-19 pandemic according to the general
characteristics and disease-related characteristics of the subjects, we found that quality of life was only different
by gender, with females scoring 78.44 + 28.76 significantly lower than males scoring 91.23 +28.18 (1 =2.58, P
=0.011; Table 1).
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3.4. Correlations between COVID-19 pandemic-related depression, anxiety, stress,
treatment crisis, and quality of life

When analyzing the correlations between depression, anxiety, stress, treatment crisis, and quality of life related
to the COVID-19 pandemic, we found that quality of life related to the COVID-19 pandemic was significantly
positively correlated with treatment crisis (» = 0.74, P < 0.001), stress (» =0.77, P <0.001), anxiety (= 0.64, P
< 0.001), and depression (» = 0.61, P < 0.001). In addition, treatment crisis related to the COVID-19 pandemic
was significantly positively correlated with stress (» = 0.82, P < 0.001), anxiety (» = 0.54, P < 0.001), and
depression (r = 0.59, P < 0.001), while stress was significantly positively correlated with anxiety (» = 0.66, P <
0.001) and depression (» = 0.69, P <0.001), and anxiety was significantly positively correlated with depression (»
=0.79, P <0.001), indicating positive correlations among all variables (Table 3).

Table 3. Correlation among depression, anxiety, stress, treatment crisis, and quality of life related to the
COVID-19 pandemic (n = 132)

Depression Anxiety Stress Treatment crisis Quality of life
Variables
F(P) r(P) ¥ (P) r(P) ¥ (P)
Depression 1
Anxiety 0.79 (< 0.001) 1
Stress 0.69 (< 0.001) 0.66 (< 0.001) 1
Treatment of crisis 0.59 (< 0.001) 0.54 (< 0.001) 0.82 (< 0.001) 1
Quality of life 0.61 (<0.001) 0.64 (< 0.001) 0.77 (< 0.001) 0.74 (< 0.001) 1

3.5. COVID-19 pandemic-related quality of life factors

Stepwise regression analyses were conducted to identify factors that influenced the subjects’ COVID-19
pandemic-related quality of life. Depression, anxiety, stress, treatment crisis, and gender were selected as
independent variables, and the categorical variable gender was analyzed as a dummy variable. Before the
stepwise regression analysis, autocorrelation and multicollinearity were checked, and the Durbin-Watson
correlation coefficient was 2.53, indicating that the independence of the residuals was satisfied, the tolerance
limits were 0.28-0.93, which was greater than 0.1, and the variation inflation factor (VIF) was 1.07-3.58, which
was less than 10, indicating that there was no problem with multicollinearity among the independent variables.

In the stepwise regression analysis, the regression model explaining the subjects’ COVID-19 pandemic-
related quality of life was statistically significant (F = 69.44, P < 0.001), with an explanatory power of 68.0%.
COVID-19 pandemic-related stress (f = 0.41, P < 0.001) was found to be the most influential factor in
influencing COVID-19 pandemic-related quality of life, followed by COVID-19 pandemic-related treatment
crisis (f = 0.28, P = 0.002), COVID-19 pandemic-related anxiety (f# = 0.21, P = 0.002), and gender (f = 0.14,
P =0.009; Table 4). These results indicate that higher levels of COVID-19 pandemic-related stress, treatment
crisis, and anxiety were associated with lower COVID-19 pandemic-related quality of life for men than for
women.
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Table 4. Factors affecting the quality of life related to the COVID-19 pandemic (n = 132)

Variables B SE B t P VIF
(Constant) -7.83 7.55 -1.04 0.302
Stress 0.68 0.16 0.41 4.39 <0.001 3.58
Treatment crisis 0.41 0.13 0.28 3.22 0.002 3.03
Anxiety 1.13 0.36 0.21 3.11 0.002 1.75
Gender (male)* 7.97 2.99 0.14 2.67 0.009 1.07

R’ =0.69, Adjusted R’ = 0.68, F = 69.44, P < 0.001

B, non-standardization coefficient; SE, standard error; VIF, variation inflation factor; f, standardization coefficient; *Dummy variable

(female: 0, male: 1).

4. Discussion

This study was conducted to investigate the extent of COVID-19 pandemic-related depression, anxiety, stress,
and treatment crisis among cancer patients, and to determine how these variables affect their quality of life
during the COVID-19 pandemic, to provide basic data for the development of nursing interventions that can
improve the quality of life of cancer patients in the context of an emerging infectious disease pandemic that
could reoccur at any time.

In this study, cancer patients reported a COVID-19 pandemic-related quality of life of 84.64 out of 138
(mean 3.68 out of 6). In a study of the general population using the same instrument as this study, Kim ' found
a lower COVID-19 pandemic-related quality of life score of 3.99. These results suggest that cancer patients
in this study have better quality of life during the COVID-19 pandemic than the general population, as higher
scores are interpreted as lower quality of life during the COVID-19 pandemic. Given that cancer patients
generally have a lower quality of life than the general population "*, these results can be considered in several
ways. First, we can consider the difference in time points between the two studies. Kim’s study was conducted
during the fourth wave of the COVID-19 pandemic in 2021 when the number of new COVID-19 cases was
at its highest level, and before the introduction of COVID-19 vaccination and treatment for the general adult
population. In contrast, this study was conducted in May 2022, after the peak of new COVID-19 cases in Korea
and before the start of the gradual return to normal life, which may have reflected the expectation of returning
to normal life as the COVID-19 pandemic situation improved, resulting in higher COVID-19 pandemic-related
quality of life for cancer patients than for the general population in 2021. This is consistent with a study by
Lee ¥ that examined changes in quality of life according to the COVID-19 pandemic situation and found that
quality of life tended to worsen as the COVID-19 pandemic situation worsened, indicating that the severity
of the COVID-19 pandemic may have a significant impact on quality of life. Therefore, since the COVID-19
pandemic-related quality of life of cancer patients during the pandemic may be worse than that of the general
population, future studies should identify how the quality of life of cancer patients changes according to the
severity of the pandemic, and develop effective interventions to prevent, maintain, and improve the quality of
life of cancer patients.

Another possible explanation for the higher COVID-19 pandemic-related quality of life among cancer
patients than the general population is that cancer patients may be less likely to take their discomfort with
physical, social, and emotional problems caused by COVID-19 less seriously due to the severity of their health-
related quality of life, such as worries about the cancer diagnosis and treatment itself, side effects, and cancer
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symptoms. Therefore, we suggest that future research should examine the extent to which cancer patients’
health-related quality of life, as well as their COVID-19 pandemic-related quality of life, represent pandemic-
related well-being during the pandemic.

In this study, the factors that influenced COVID-19 pandemic-related quality of life in cancer patients
were COVID-19 pandemic-related stress, treatment crisis, anxiety, and gender, and the explanatory power of
these factors for COVID-19 pandemic-related quality of life in cancer patients was 68.0%. Of these factors,
COVID-19 pandemic-related stress was found to have the greatest impact on cancer patients” COVID-19
pandemic-related quality of life, which is consistent with previous studies **' that have examined quality of life
among COVID-19 survivors and found stress to be the most important factor affecting quality of life.

In this study, cancer patients reported COVID-19-related stress at 75.83 out of 105 (3.61 out of 5),
which was higher than the 3.26 score in a previous study of the general population using the same tool **.
Cancer patients are considered a high-risk group for COVID-19 due to their compromised immunity from
chemotherapy, and COVID-19 vaccination is recommended for cancer patients, especially since COVID-19
infection can be severe and has been reported to have a 30% higher mortality rate than the general population.1
However, due to controversy over the effectiveness and safety of COVID-19 vaccines, cancer patients have
been shown to experience stress in deciding whether to get vaccinated ™, so outreach and education about the
benefits of COVID-19 vaccination should be conducted to increase vaccination rates and reduce stress about the
possibility of COVID-19 infection among cancer patients.

In the present study, contagion liability stress, which is the worry that one’s own COVID-19 infection
will cause their family to become infected with COVID-19, was significantly higher than other stress items.
Considering the characteristics of Korean society, which is highly family-oriented and family-oriented ',
these results may be due to the strong influence of guilt and responsibility for infection and worry that one’s
own COVID-19 infection may spread COVID-19 to family members. Therefore, in the event of a COVID-19
infection in the family, strict self-isolation, adherence to infection prevention measures, and information
and education on the symptoms of infection should be strengthened to reduce stress related to COVID-19
transmission.

The second factor affecting the quality of life during the COVID-19 pandemic in cancer patients was
perceived treatment crisis, which is limited by the lack of prior research examining treatment crisis and quality
of life during the COVID-19 pandemic in cancer patients, both domestically and internationally, which limits
the ability to directly compare results. However, an international study found that 52% of cancer patients had
their outpatient appointments changed to telephone or telemedicine during the COVID-19 pandemic, 12% of
patients on treatment had their treatment schedule postponed or interrupted, and 62% of these patients reported
a sense of treatment crisis, such as fear that their disease would progress or recur due to the change in treatment
schedule, which is similar to our findings **. On the other hand, some domestic studies showed that the
number of hospital visits for mild illnesses or infectious diseases decreased by 20%—46% after the COVID-19
pandemic, but patients with serious diseases such as cancer, brain disease, and heart disease increased by 1.94%
compared to pre-COVID-19, which is different from international studies *”. However, this study did not
directly investigate patients’ sense of treatment crisis, so it is difficult to compare it with the sense of treatment
crisis in this study, but it is necessary to investigate whether the COVID-19 pandemic increased worries and
sense of crisis about cancer treatment, which led to more hospital visits in future studies.

Previous studies examining the quality of life in cancer patients have found that cancer patients report
increased care needs and a sense of crisis that they may not receive adequate care when they experience

physical symptoms during cancer treatment, when they do not receive timely treatment for cancer recurrence,
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when their physical needs are not met, when they are worried about their cancer prognosis and health, and
when they perceive a decrease in the frequency of contact with health care providers **. This study also found
that cancer patients have a high sense of treatment crisis regarding the postponement or interruption of their
cancer treatment schedule due to infection with COVID-19, and in particular, among the treatment crisis
questions, they most often complain of difficulties in following infection prevention measures that have been
strengthened due to the COVID-19 pandemic. In particular, the Korean Society of Critical Illness has suggested
improvements such as a shortage of beds for critically ill patients, a lack of manuals for managing critically ill
patients, and chaos in the medical care system for the failure to provide adequate care to critically ill patients,
including cancer patients, during the COVID-19 pandemic *”. Based on this, to reduce the sense of medical
crisis among cancer patients, which is one of the severe diseases, it is necessary to apply strict and strengthened
infection prevention guidelines when using hospitals, strengthen the access system for cancer patients to receive
continuous medical care with peace of mind, and prepare a manual for managing cancer patients according
to the type of cancer diagnosed and the symptoms of cancer if they become infected with COVID-19. In
particular, as cancer patients are more likely to become critically ill, establishing infectious disease hospitals
with enough professional staff and high-risk medical equipment to care for cancer patients, establishing a
close cooperation system between local organizations and infectious disease hospitals to smoothly coordinate
the supply and demand of beds, and preparing to support treatment resources can be a good strategy to reduce
the sense of urgency of treatment for cancer patients. The third factor affecting cancer patients’ quality of life
related to the COVID-19 pandemic was anxiety related to the COVID-19 pandemic. These findings are not
directly comparable as no prior studies have examined the association between COVID-19 pandemic-related
quality of life and COVID-19 pandemic-related anxiety in cancer patients, but they are consistent with previous
studies that have examined quality of life in cancer patients and found COVID-19-related anxiety to be a factor
in quality of life ™.

Previous studies of COVID-19-related anxiety in the general population have shown that infectious disease
outbreaks caused by new, unknown pathogens and the lack of a cure increase infectious disease anxiety ¥, and
in this study, cancer patients reported higher levels of anxiety about COVID-19, a new, unknown infectious
disease, with a mean score of 3.62 out of 5. To reduce COVID-19-related anxiety, it will be important to provide
evidence-based infectious disease information and educate patients on what to do if they experience symptoms
of suspected COVID-19 infection so that early detection and treatment can occur. In addition, cancer patients
with high levels of COVID-19-related anxiety should be provided with psychological support to understand
the causes of their anxiety, provide psychological prevention programs such as emotional support, and provide
professional counseling for anxiety symptoms.

The final factor affecting COVID-19 pandemic-related quality of life in cancer patients was gender. These
findings were consistent with previous studies examining quality of life among COVID-19 survivors, which
found that men had lower pandemic-related quality of life than women . This could be explained by the fact
that the COVID-19 pandemic reduced the social activities of men, who are more socially active than women,
and reduced or limited the number of relationships between people, leading to a relatively higher level of social

isolation among men than before the pandemic

, resulting in a further decline in quality of life compared to
women. In addition, the socioeconomic changes caused by COVID-19 and the increase in household debt **' may
have exacerbated the psychological burden on men who are primarily responsible for the household economy,
and the financial losses, reduced income, and loss of economic ability caused by the cancer diagnosis may
have further worsened the quality of life of male cancer patients. Therefore, since the quality of life of men

may be more negatively affected during the epidemic, it is necessary to identify the changes in the quality of
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life of male cancer patients, identify economic factors and psychosocial factors that may affect the quality of
life, and provide nursing interventions for patients, such as financial support, social services, and psychological
counseling services. However, a previous study " that examined COVID-19 illness attitudes and quality of life
in the general population using the same instrument as this study found that women experienced more stress,
anxiety, and depression about COVID-19 than men, resulting in lower quality of life, so it is necessary to repeat
the study to confirm the association between gender and quality of life related to the COVID-19 pandemic.

In this study, depression related to the COVID-19 pandemic showed a significant correlation with the
quality of life of cancer patients, but it did not appear as a contributing factor. These results may reflect the
gradual return to normal life and the anticipation of the end of the COVID-19 situation, which occurred in May
2022 when this study was conducted. It is presumed that the low depression scores are related to this and are
not significantly impacting the quality of life of patients. However, since the COVID-19 pandemic situation
has not yet completely ended, and the era of living with COVID-19 continues to impact society with pandemic-
related depression like “COVID blues,” it is necessary to regularly assess depression in cancer patients and
continuously monitor changes in depressive symptoms to detect depression in cancer patients early.

The results of this study, which examined the impact of COVID-19 pandemic-related depression, anxiety,
stress, and treatment crisis on the quality of life in patients with advanced cancer, showed that COVID-19
pandemic-related stress, treatment crisis, anxiety, and gender were factors affecting the quality of life in cancer
patients. These results are significant in that they provide a basis for developing nursing interventions to
improve COVID-19 pandemic-related quality of life in cancer patients during an emerging infectious disease
epidemic such as COVID-19. In particular, as the treatment crisis was shown to be an influential factor in
COVID-19 pandemic-related quality of life in cancer patients, it is expected to provide evidence as a variable
for improving COVID-19 pandemic-related quality of life in cancer patients and to promote further research on
interventions that can reduce treatment crisis in cancer patients. In addition, it is of great significance that we
identified quality-of-life influencing factors in the context of a few COVID-19 pandemic-related quality-of-life
studies in Korea.

Limitations of this study include the fact that the study was conducted during the transition period of
daily life recovery from the COVID-19 pandemic, so it is necessary to be cautious in interpreting the results
and applying them to cancer patients during the COVID-19 pandemic and future pandemics, and the fact that
the study was cross-sectional, which limits the ability to infer changes in quality of life in cancer patients
reflecting the situation at different times of the COVID-19 pandemic. Furthermore, the reliability and validity
of the instrument used to measure treatment crisis related to the COVID-19 pandemic have not been previously
validated, and further validation of the instrument is needed. Finally, this study collected data on all cancer
patients and did not take into account the diagnosis name, time of diagnosis, and stage of cancer, so there
are limitations in generalizing the results to patients of each cancer type and stage, so it is recommended that
future studies should investigate the subjects in detail and investigate not only the quality of life related to the
COVID-19 pandemic but also the health-related quality of life of cancer patients in general.

5. Conclusions and recommendations

This study was conducted to identify factors affecting COVID-19-related quality of life in cancer patients
during the COVID-19 pandemic to provide a basis for developing nursing interventions to improve COVID-
19-related quality of life in cancer patients. The results of this study showed that COVID-19 pandemic-related
quality of life in cancer patients was significantly and positively correlated with COVID-19 pandemic-related
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stress, treatment crisis, anxiety, and depression, and that COVID-19 pandemic-related stress, treatment crisis,
anxiety, and gender were significant factors affecting COVID-19 pandemic-related quality of life. Therefore, to
improve the COVID-19 pandemic-related quality of life of cancer patients during the pandemic, it is necessary
to periodically assess the level of COVID-19 pandemic-related stress, treatment crisis, and anxiety, and to
identify the patterns of psychological and emotional changes. In particular, to reduce COVID-19 pandemic-
related stress and anxiety, it is necessary to strengthen publicity and education on infectious disease information
and the benefits of infectious disease vaccination, and to educate patients on infection prevention measures and
what to do if an infectious disease occurs, so that early detection and treatment of infectious diseases can be
achieved. It will also be necessary to provide psychological support to cancer patients in need of psychological
and emotional interventions, including the provision of psychological prevention programs and access to
professional counseling.

Based on the above findings, we make the following recommendations: First, there is little prior research
on factors affecting pandemic-related quality of life in cancer patients, so replication studies are needed to
generalize the findings of this study. Second, since this study was conducted as a cross-sectional study and
could not reflect the changes in the COVID-19 pandemic situation, it is necessary to conduct a longitudinal
study to identify the psychological reactions and quality of life of cancer patients according to the changing
patterns of the pandemic situation and to identify the influencing factors by time. Third, we propose a study that
identifies the quality-of-life influencing factors by separating patients by cancer type and stage, considering the
diagnosis name, time of diagnosis, and stage of cancer, and a study that investigates the health-related quality of
life of cancer patients.
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Abstract: Objective: To analyze the effect of arterial embolism (AE) in patients with massive urinary system bleeding
(MBUS). Methods: From September 2018 to September 2023, 175 cases of MBUS patients in the emergency department
of the hospital were randomly selected and divided into groups according to the length of stay. Among them, 85 cases
(September 2018 — September 2020) underwent bladder irrigation treatment with aluminum potassium sulfate solution
through a catheter (Group A), and 90 cases (October 2020 — September 2023) underwent AE treatment (Group B). The
treatment effects of the two groups were compared. Results: The treatment effectiveness of Group B is higher than that
of Group A (P < 0.05). The urinary hemoglobin level of Group B is lower than that of Group A at 1, 6, 12, and 24 hours
after treatment (P < 0.05). Among the 90 cases treated with AE, 7 cases had a fever, with body temperatures ranging from
37.3°C to 38.9°C, with a mean temperature of 38.2 + 0.3°C. Four cases experienced local pain, nausea, and vomiting,
while two cases of intra-iliac AE showed transient buttock pain. These patients with adverse reactions were treated
symptomatically for 7 days. All patients recovered after treatment. Intravenous urography of 87 patients in June showed
that the renal pelvis and calyces were in good condition, the renal function returned to normal, and the blood urea nitrogen
and blood creatinine test results were within the normal range. After 1 year of follow-up, no hypertension occurred.
Conclusion: AE treats MBUS patients in the emergency department with remarkable efficacy. It has the advantages of less

damage to the body, rapid hemostasis, high safety, and maximum preservation of organ function.
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1. Introduction

Massive bleeding of the urinary system (MBUS) encompasses various bleeding sites, including the kidneys,
ureters, bladder, and urethra, among others, and constitutes a significant portion of clinical emergency
cases. Additionally, MBUS can arise from systemic diseases or conditions affecting adjacent organs .
The predominant symptom in most MBUS cases is hematuria, though some patients may primarily present
with pelvic and abdominal bleeding without evident hematuria. Without prompt and effective intervention,

MBUS patients are at risk of succumbing to hemorrhagic shock. Therefore, a pressing challenge for urology
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departments is expedited hemostasis in MBUS patients.

Historically, clinical management of MBUS has relied on systemic hemostatic agents, continuous bladder
irrigation, and similar approaches. While these methods can mitigate bleeding to a certain extent, patients with
substantial hemorrhage often necessitate surgical intervention or ligation of major blood vessels to achieve
hemostasis. However, swiftly identifying the bleeding source poses challenges and may result in increased
bodily harm. Advancements in digital subtraction angiography (DSA) technology have facilitated the widespread
adoption of arterial embolism (AE) in clinical practice for MBUS patients, offering simplicity of procedure, high
efficacy, and safety ). This study aims to analyze the efficacy of AE in treating MBUS patients.

2. Materials and methods

2.1. General information
MBUS patients from the emergency department of the hospital between September 2018 and September 2023
were randomly selected and categorized based on their duration of stay. Among them, Group A comprised
85 cases (September 2018 — September 2020), while Group B included 90 cases (October 2020 — September
2023). In Group A, the age range is between 20 and 65 years, with a mean age of 43.68 + 4.52 years, and their
weight ranging from 45.62 to 87.95 kg, with a mean weight of 63.17 + 6.59 kg. The predominant bleeding
types were pelvic fracture combined with massive urethral bleeding (27 cases), bleeding after percutaneous
nephrolithotomy (43 cases), and traumatic closed renal contusion and laceration bleeding (15 cases). The
male/female ratio was 41/44. In Group B, the age range is between 21 and 63 years, with a mean age of 43.15
+ 4.49 years, and their weight ranging from 45.56 to 87.82 kg, with a mean weight of 63.69 £+ 6.63 kg. The
predominant bleeding types were pelvic fracture combined with urethral bleeding (28 cases), bleeding after
percutaneous nephrolithotomy (45 cases), and traumatic closed renal contusion and laceration bleeding (17
cases). The male/female ratio was 43/47. General data comparison showed no significant difference (P > 0.05).

Inclusion criteria: (1) Patients diagnosed with MBUS; (2) Patients providing voluntary participation with
complete medical history; (3) Patients providing informed consent for study participation and signing relevant
documentation.

Exclusion criteria: (1) Individuals with mental illness; (2) Patients diagnosed with malignant tumors; (3)
Individuals with severe disorders of major organs such as liver and kidney; (4) Patients with incomplete medical
history data; (5) Individuals who dropped out midway.

2.2. Methods

Group A: Treatment involved bladder irrigation with aluminum potassium sulfate solution via a urinary catheter.
Preparation of potassium aluminum sulfate solution: The Pharmacy Department’s preparation room utilized 0.9%
sodium chloride injection to prepare potassium aluminum sulfate into a 1.0% aluminum solution, autoclaved
for sterility. For patients with cystostomy tubes, continuous irrigation was administered using an irrigation
device at a rate of 50 mL/min. Retention flushing involved connecting a three-lumen balloon catheter to the
bladder flushing device, followed by injecting 150-250 mL of aluminum solution into the bladder, retaining for
10 minutes, and subsequently flushing. The irrigation volume ranged from 2,000-3,000 mL, administered once
daily, ceasing when urine clarity was achieved.

Group B: AE involved local anesthesia using the Seldinger technique, with femoral artery puncture and
cannulation. DSA guided the identification of damaged and bleeding vessels. For example, patients with pelvic
fractures and urethral rupture underwent bilateral internal iliac artery angiography, while those with kidney

damage underwent bilateral renal artery angiography. Following ultra-smooth loach guidewire insertion, a
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4-5F Cobra catheter was advanced to the bleeding artery branch, and embolization materials were selected
based on arterial injury severity. Successful embolization was confirmed via DSA examination, indicating
interrupted bleeding, absent blood flow, intact contrast agent containment, and stable vital signs postoperatively.
Compression and bandaging were applied to the puncture site, with a prescribed 24-hour limb immobilization
period and 7-day bed rest with close monitoring of urine and vital signs.

2.3. Observation indicators

(1) Treatment effectiveness: Calculated as the sum of the markedly effective rate and the effective rate, with
markedly effective indicating clear urine, urinary Hb < 0.1 g/L, and 24-hour urinary blood loss < 2 mL;
effective indicating slightly mixed urine, urinary Hb 0.1-1 g/L, 24-hour urinary blood loss 2-20 mL;
ineffective indicating no change in fluid color, urine Hb > 1 g/L, and 24-hour urinary blood loss > 20 mL.

(2) Urinary hemoglobin (Hb) level: Urine occult blood test assessed urinary Hb levels before treatment,
and at 1 h, 6 h, 12 h, and 24 h post-treatment.

(3) Analysis of patient response after AE.

2.4. Statistical analysis

SPSS 25.0 was used for data analysis. Measurement data were expressed as mean + standard deviation (SD)
and processed with the t-test. Count data were presented as n (%) and processed with the ¥~ test. A P-value of
less than 0.05 is considered as statistically significant.

3. Results
3.1. Treatment effectiveness
Table 1 shows that the treatment effectiveness of Group B was significantly higher than Group A (P < 0.05).

Table 1. Comparison of treatment effectiveness [n (%)]

Group n Markedly effective Effective Ineffective Total effective rate
Group B 90 54 (60.00) 34 (37.78) 2(2.22) 88 (97.78)
Group A 85 33 (38.82) 41 (48.24) 11 (12.94) 74 (87.06)

o - - - - 7.303
P - - - - 0.006

3.2. Urine hemoglobin levels

As seen in Table 2, there were no significant differences in the urinary Hb levels between the two groups before
treatment (P > 0.05). However, Group B showed significantly lower urinary Hb levels than Group A at 1, 6, 12,
and 24 hours after treatment (P < 0.05).

Table 2. Comparison of urine hemoglobin levels (mean + SD, g/L)

Group n  Before treatment 1 hour after 6 hours after 12 hours after 24 hours after
treatment treatment treatment treatment
GroupB 90 1538 +5.64 0.52+0.14 0.38+0.12 0.19+0.10 0.11 +£0.06
GroupA 85 15.67 +5.58 3.76 £0.25 1.64+0.23 0.68 +0.37 0.53+0.15
t - 0.341 106.537 45.794 12.106 24.566
P - 0.733 0.000 0.000 0.000 0.000
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3.3. Patient response after AE

Out of the 90 cases treated with AE, 7 experienced post-operative fever, with body temperatures ranging from
37.3°C to 38.9°C, with a mean temperature of 38.2 + 0.3°C. Additionally, 4 cases reported local pain, nausea,
and vomiting, while 2 cases showed transient buttock pain following internal iliac AE. All patients with adverse
reactions recovered after receiving 7 days of symptomatic treatment. Intravenous urography conducted on 87
patients in June revealed favorable conditions of the renal pelvis and calyces, with normalized renal function
and blood urea nitrogen and blood creatinine levels within the normal range. No instances of hypertension were

observed during the 1-year follow-up period.

4. Discussion

In cases of MBUS where bleeding is not excessive, conservative treatment can suffice for achieving hemostasis.
However, if bleeding is rapid or extensive, and hemodynamics become unstable, surgical intervention becomes
necessary to halt the bleeding. Yet, surgical procedures entail greater bodily damage and risk factors for patients.
Complicated bleeding scenarios post-surgery may impede quick identification of damaged blood vessels
and prompt cessation of bleeding, potentially leading to organ dysfunction. With ongoing advancements in
interventional radiology, DSA-guided AE emerges as a simple, highly effective, and safe approach for treating
various major hemorrhages ™. Urology has increasingly adopted AE to treat MBUS patients, achieving notable
efficacy and safety through clinical practice. In this study, AE treatment in 90 MBUS patients resulted in rapid
hemostasis and significant hemostatic effects.

Successful AE treatment for MBUS hinges on swiftly and accurately locating the damaged blood vessels
for intubation .. This study utilizes DSA to pinpoint damaged blood vessels, providing precise anatomical
understanding and bleeding extent assessment, thereby ensuring patients do not miss optimal treatment
opportunities: (1) where MBUS patients show no significant improvement after 6 hours of conservative
treatment; (2) in cases of substantial bleeding and persistent blood pressure instability post-conservative
treatment; and (3) instances where patients experience bleeding recurrence post-effective conservative
treatment, prompting AE combined with stabilizing vital signs and anti-shock measures. In this study, 7 patients
with unstable blood pressure and heart rhythm underwent AE following DSA examination, leading to stabilized
vital signs and urine color improvement . Additionally, four patients developed MBUS post-percutaneous
nephrolithotomy, stabilized after active symptomatic treatment. Subsequent DSA examination located bleeding
vessels, facilitating successful AE completion.

During AE treatment, after successful intubation, appropriate embolization materials selection based on
damaged blood vessel conditions (diameter, blood flow, etc.) is crucial . For MBUS patients with larger blood
vessel branch damage, especially arteriovenous fistulas or pseudoaneurysms, non-transparent X-ray coils are
preferred for easier monitoring during the operation. This allows for quick collateral circulation reconstruction
post-AE, preventing organ necrosis in most patients. Gelatin sponge, as an AE material, is cost-effective,
readily available, and effectively stops bleeding, with most patients absorbing it within about 3 weeks post-AE.
Beyond this period, inflammatory packaging of damaged tissues and organs begins, aiding in tissue repair and
minimizing further bleeding risk, particularly beneficial for organ function recovery . In this study, 13 patients
with thin blood vessels and bleeding were treated with Gelfoam sponge strips or gelatin sponge particles,
achieving prompt bleeding cessation and ideal hemostatic effects with no recurrence observed post-AE.
Furthermore, five patients with thick blood vessels and extensive bleeding were treated with spring steel coils
in AE. As a result, 3 patients with severe closed renal contusion and laceration had a large degree of vascular

damage. To address damaged capillaries, a small amount of gelatin sponge particles was used in conjunction
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with spring steel coils, and no further bleeding or ectopic embolism was observed post-AE.

Complications post-AE treatment included fever in 7 patients, with temperatures ranging from 37.3°C
to 38.9°C, averaging 38.2 + 0.3°C, and local pain, nausea, and vomiting in 4 cases. Following symptomatic
treatment within 7 days, complication symptoms resolved. Common complications after AE include bleeding
recurrence, embolism syndrome, and ectopic embolism. Nausea, vomiting, fever, and low back pain are key
manifestations of embolism syndrome, potentially resulting from local tissue edema and necrosis due to
ischemia and hypoxia post-AE. Ensuring the catheter enters the bleeding vessel during intubation and placing
the catheter tip as close to the bleeding site as possible helps reduce the risk of embolization of other arterial
branches, particularly in embolizing renal-damaged blood vessels. Bleeding recurrence, mainly due to thrombus
absorption and emboli shedding, necessitates a second AE or conversion to open surgery. Using metal springs
to embolize damaged, thick blood vessels effectively reduces the bleeding recurrence rate ",

In conclusion, AE proves highly effective in the emergency treatment of MBUS patients, offering the
advantages of minimally bodily harm, rapid hemostasis, high safety, and optimal organ function preservation.
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Innoscience Research (Malaysia), which is global market oriented, was founded in 2016.Innoscience Research
focuses on services based on scientific research. By cooperating with universities and scientific institutes all
over the world, it performs medical researches to benefit human beings and promotes the interdisciplinary and
international exchanges among researchers.

Innoscience Research covers biology, chemistry, physics and many other disciplines. It mainly focuses on the
improvement of human health. It aims to promote the cooperation, exploration and exchange among researchers
from different countries. By establishing platforms, Innoscience integrates the demands from different fields to
realize the combination of clinical research and basic research and to accelerate and deepen the international
scientific cooperation.
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prevention, treatment, outcome and impact of a high standard clinical and
nursing practice and discipline are encouraged to be submitted as original
article, review, case report, short communication and letters.

Topics covered by not limited to:
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based practice and scientific enquiry
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Clinical and nursing research to enhance patient safety and reduce
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Journal of Electronic Research and Application is an international, peer-
reviewed and open access journal which publishes original articles, reviews,
short communications, case studies and letters in the field of electronic research
and application.
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Research and Application Topics covered but not limited to:
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e  Electric and Electronic Measurement Systems
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e  Electronic Materials
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