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Abstract
Different degrees of malnutrition are one of the most common complications in patients with malignant
tumors, which often accelerate the progression of the disease and affect the therapeutic effect and
prognosis of the disease. Therefore, in the early census of patients with malignant tumor, screening the
possible nutritional risks and correcting the possible causes of various malnutrition are important
measures to improve the quality of life of patients. Our study randomly included 375 patients diagnosed
with malignant tumor in Henan province, and analyzed the relationship between nutritional risk and
indicators include age, BMI, serum albumin, serum prealbumin, serum hemoglobin, tumor stage, tumor
type, and inflammatory factors. we found that age, BMI, hemoglobin, and whether suffering from
gastrointestinal tumors were the independent risk factors for nutritional risk in patients. We also found an
significant correlation between inflammatory factors (IL-6 and IL-8) and nutritional risk status of cancer
patients，so as to provide new prediction indexes for clinical management of nutritional risk and dynamic
changes of nutritional status.

Introduction
Cancer is a catabolic inflammatory disease that often causes patients to experience malnutrition, or even
cachexia in severe cases1. Due to reduced food consumption, abnormal nutrient metabolism, and the
adverse effects of radiotherapy and chemotherapy, nutritional problems are often encountered during the
treatment of cancer. In 2017, a multi-center PreMiO study in Italy2 found that 51% of patients with
malignant tumors were malnourished; 9% are evidently malnourished, and 43% were at risk of
malnutrition. The European society for clinical nutrition and metabolism (ESPEN) guidelines pointed out
that malnutrition during cancer treatment reduces the quality of life, increases the side effects of
treatment, and reduces the response to treatment, thereby affecting the survival of patients3. Worse still,
the malnutrition may even cause patient death. In the early 1930s, research reports found that about
20%-50% of the deaths of malignant tumor patients were not directly caused by the malignancy itself, but
from malnutrition or cachexia4. Therefore, nutritional screening and early intervention is important to
prolong the survival period and improve the quality of life for cancer patients.

Nutrition Risk Screening 2002(NRS 2002) (Table 1) is a common chart to define the nutritional risk of
patients. However, the importance of nutritional risk screening and evaluation and supplementary
nutritional treatment has not attracted enough attention in the current clinical cancer treatment strategies.
In the hospitals, many patients with malignant tumors are repeatedly treated with radiotherapy,
chemotherapy, or surgery under the condition of malnutrition due to the lack of specialized nutritionists.
This arise the likelihood of serious complications such as infection and organ failure increases, affecting
the patient's prognosis during the treatment period5. Hence, nutritional supplements with comprehensive
anti-tumor treatments following screening the nutritional status of cancer patients should be a
requirement in the clinics.
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Association of nutritional risk with some common clinical variables would be of great convenience to
alert the oncologist on the need for a further nutritional assessment or nutritional support. In this study,
we analyzed 375 cases with malignant tumors from the north of Henan province, China. The NRS 2002
was used to define the patients’ nutritional risk, and various clinical factors were measured to find their
association to high nutrition risk.

In this study, we collected 375 patients with Malignant tumor in Henan Province,the nutrition risk was
screened according to European Nutrition Risk Screening (NRS 2002). Patients’ Clinical indicators were
collected to analyze the factors associated with a high nutrition risk score. In the perspective these data
may help physician identify nutritional risk in advance and hence to plan a nutritional intervention.

Patients And Methods
Patients

Patient recruitment was carried out among malignant tumor patients admitted consecutively at the
People's Hospital of Yanshi City and The First Affiliated Hospital of Xinxiang Medical University, Henan
province, China. Inclusion criteria including: (1) patients with a clear diagnosis and an expected hospital
stay of more than 3 days, (2) age above 18 years, (3) informed consent to participate in the study, (3) not
undergone radiotherapy and chemotherapy at the time of data collection. Exclusion criteria included (1)
end-stage patients, (2) patients with severe infection, (3) patients with severe liver or kidney failure, (4)
Diabetes have not been effectively controlled.

Collection of clinical data

Personal information (name, age, gender, height, weight, ethnicity, department, date of admission, primary
diagnosis, co-existing comorbidities) were collected following their willingness to participate in this
investigation. The clinical data collected were included the patient's serum albumin, serum pre-albumin,
tumor stage, and whether suffering from gastrointestinal tumors.

Nutrition risk screening

Using the European Nutrition Risk Screening (NRS 2002), the screening items included nutritional status
score (0 to 3 points), disease severity score (0 to 3 points), and age score (age > 70 years old added 1
point), the total score (0-7 points) was the sum of the three. Those with a total NRS score of ≥3 are
judged as having malnutrition risk, and those with an NRS of less than 3 have no nutritional risk. (The
patients were reviewed every week if the total score less than 3, and if the rechecked result is ≥3 points,
then the patient will be considered as at nutritional risk and suggested for nutritional support.)

Serum specimen collection

48 of the 74 patients were randomly selected in the study from the First Affiliated Hospital of Xinxiang
Medical University. Among them, 25 cases of patients without nutritional risk and 23 cases of patients
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with nutritional risk were divided into group A and group B respectively, 5ml of peripheral venous blood
were collected using a coagulation tube, serum from the whole blood was collected by centrifuge at 3000
rpm for 10 minutes at room temperature. The expression of immune-related inflammatory factors IL-6
and IL-8 were detected by Enzyme-linked immunosorbent assay (ELISA).

ELISA

Human IL-6 ELISA Kit (abs510003) and Human IL-8 ELISA Kit (abs510004) were purchased from Abison
Biotechnology (Shanghai, China), ELISA was performed according to the manufacturer's instructions. In
brief, purified standards and experimental samples were diluted for coating microtiter plates for 2 hours
at room temperature. The samples were then washed and 100 µL detection antibody was added into the
wells for further incubation at room temperature for 2 hours. HRP‐conjugated streptavidin (SA-HRP) was
used at room temperature for 20 minutes in dark to bind the detection antibody. The catalytic reaction
was stopped by the addition of 50 µl stop solution to each microwell. Within 30 minutes after adding the
stop solution, the absorbance was measured at 450 nm, and with 540 nm or 570 nm as the calibration
wavelength by using a microplate reader (Bio-Rad, Hercules, CA).

Statistical analysis

The experimental data was statistically analyzed by using SPSS 26.0 software. Measurement data were
expressed as mean ± standard deviation. The independent samples t-test compares the difference of
means between the two groups. The X2-test compares the difference of composition ratios between the
groups. Multiple regression analysis compared the differences in basic parameters between the two
groups of patients. Spearman correlation analysis was used to analyze the correlation between two
variables. P<0.05 was considered statistically significant.

Results
1，Characteristics of patients

A total of 375 patients diagnosed with nausea tumor in Henan Province from April 2016 to November
2019 were collected into our study. All patients are above 18 years old, including 170 males (45.3%) and
205 females (54.7%). There were 164 patients (47.30%) with nutritional risk and 211 patients (52.7%)
without nutritional risk. There were 56 patients (4.96%) in stage Ⅰ and Ⅱ; 319 patients (95.04%) were in
stage III and IV. 184 patients (66.67%) with gastrointestinal tumors; There were 191 cases (33.33%) with
non-digestive tract tumor（Table 1）.

Table 1   Summary of clinical data

https://www.google.com/search?client=firefox-b-d&sxsrf=ALeKk01dYJklNDjecXs1VLaowJ2W3UqIqA:1614496849260&q=Hercules,+California&stick=H4sIAAAAAAAAAOPgE-LSz9U3MC4wzDVPUeIAsQsrCwu1tLKTrfTzi9IT8zKrEksy8_NQOFYZqYkphaWJRSWpRcWLWEU8UouSS3NSi3UUnBNzMtPyi_IyE3ewMgIAvXOlk14AAAA&sa=X&ved=2ahUKEwjYmsO5hYzvAhXCPn0KHTyODfYQmxMoATAwegQIMxAD
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  n %

Overall 375  

Gender    

Female 205 54.7

Male 170 45.3

Age (years)

median

65（18-94）  

Site of primary tumor    

Digestive tract tumor 184 49.1

Non-gastrointestinal tumor 191 50.9

Tumor staging    

I+II 56 14.9

III+IV 319 85.1

Nutritional risk    

With 164 47.3

Without 211 52.7

2，Relationship between common indicators and nutritional risk

In order to explore the nutritional risk factors, we divided the patients into two groups according to the
nutritional risk and analyzed their age, BMI and serological (Table 2).  The results of Mann-Whitney U test
of measurement data showed that there were obvious differences in age, BMI and serological test
indexes between the nutritional risk group and the non-nutritional risk group (P < 0.001) (Table 2).

Logistics regression analysis was performed on age, BMI and related serological indicators, and it was
found that age (P＜0.01) was negatively correlated with nutritional risk. BMI(P＜0.01), albumin(P＜0.01), and
hemoglobin(P＜0.05) were positively correlated with nutritional risk, while there was no obvious correlation
between prealbumin and nutritional risk (P＞0.05) (Table 3).

To further investigate whether there was a correlation between gender, tumor stage, tumor type and the
occurrence of nutritional risk factors, We use Univariate analysis of the data, the result of X2-test showed
that tumor stage and whether gastrointestinal tumor or not had an obvious correlation with the
occurrence of malnutrition risk (P < 0.001), while gender had no correlation with the occurrence risk of
malnutrition (P > 0.05). (Table 4)
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Table 2

Nutritional risk Without（n=211）

m

With（n=164）

m

Z P

Age 61(53,67) 70(63.5,76.5) -7.791 0.000

BMI 23.5(21.5,25.7) 20.8(18.4,23.55) -6.906 0.000

serum albumin 43.5(40.6,46.5) 39.8(34.35,42.5) -7.737 0.000

Serum prealbumin 209(168,260) 146(101.5,177) -8.935 0.000

Haemoglobin 122(113,132) 109(94,122.5) -6.111 0.000

 

Table 3

Item b SE    z  Wald χ²  p OR 95% CI

Age -0.052 0.012 -4.474 20.015 0.000 0.949 0.927 ~ 0.971

BMI 0.170 0.038 4.420 19.539 0.000 1.185 1.099 ~ 1.277

serum albumin 0.089 0.024 3.782 14.305 0.000 1.093 1.044 ~ 1.145

Serum prealbumin 0.001 0.001 0.607 0.369 0.544 1.001 0.999 ~ 1.002

Haemoglobin 0.016 0.007 2.319 5.379 0.020 1.016 1.002 ~ 1.029

 

Table 4

variable category Without nutritional risk
（n=211）

Nutritional risk
（n=164）

X2 P

n % n %

Gender Female 116 54.98 89 54.27 0.019 0.891

Male 95 45.02 75 45.73

Tumor staging Ⅰ-Ⅱ 49 23.22 7 4.27 26.098 0.000

Ⅲ-Ⅳ 162 76.78 157 95.73

Whether digestive
tract tumor

No 137 64.93 54 32.93 37.815 0.000

Yes 74 35.07 110 67.07
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3，Relationship between inflammatory factors and nutritional risk

Patient’s nutritional status is associated with metabolic changes and immune status impairment6 , more
and more evidence proved that the systemic inflammation is associated with the increased weight loss7.
The pro-inflammatory factors may influence nutritional status through inhibition of appetite, alteration of
gastrointestinal function, alteration of the carbohydrate metabolism and insulin resistance 8.

To explore the relationship between inflammatory factors and nutritional risk, we selected 48 cases from
375 patients randomly to express immune-related verification factors and divided the 48 patients into
group A and B: 25 cases in Group A, who were tumor patients without nutritional risk; Group B included 23
tumor patients with nutritional risk. The level of immune-related inflammatory factors IL-6 and IL-8 in the
two groups were detected respectively, and the relationship between IL-6 and IL-8 and the nutritional
status of tumor patients was explored. The results showed that the level of IL-6 and IL-8 in the serum of
patients with nutritional risk were obvious higher than patients without nutritional risk (Figure 1), and the
difference is statistically significant（P＜0.05）(Table 5).

Table 5   Expression of cytokine in two groups

Cytokine

（pg/ml）

Group A

Without nutritional risk

Group B

With nutritional risk

 

P

IL-6 2.10±3.03 22.76±38.81 0.013

IL-8 65.37±74.46 249.75±373.92 0.022

The baseline characteristics and peripheral blood indicators with statistical difference between patients
with nutritional risk and patients without nutritional risk were selected, and the correlation between IL-6
and IL-8, these baseline characteristics and peripheral blood indicators was analyzed by Spearman
correlation analysis. The results showed that IL-6 had a negative correlation with serum albumin and
serum prealbumin, and IL-8 had a positive correlation with serum albumin in patients without nutritional
risk (P < 0.05). IL-6 was negatively correlated with serum prealbumin in patients at nutritional risk (P <
0.05). IL-8 was not associated with BMI, serum albumin, serum prealbumin, or gastrointestinal tumor in
patients at nutritional risk. The Spearman correlation coefficient between IL-8 and serum prealbumin of
patients at nutritional risk was: -0.341, but it was not statistically significant, and it was considered
related to the sample size. (Table 6)

Table 6   Correlation analysis of IL-6 and IL-8 with baseline characteristics and peripheral blood
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  BMI（Kg/m2） serum albumin Serum prealbumin Digestive tract tumor

  Group A Group B Group A  Group B Group A Group B Group A Group B

IL-6 -0.242 0.008 -0.457* -0.118 -0.399* -0.524* 0.311 -0.157

IL-8 0.192 -0.070 0.412* -0.371 0.018 -0.341 0.290 -0.207

 

Discussion
Malnutrition is a risk factor for increased morbidity and decreased quality of life in cancer patients2,9. The
occurrence of nutritional risk in patients with malignant tumors is related to many clinicopathological
characteristics. Some studys demonstrated that age is related to the occurrence of nutritional risks,
elderly patients are more likely to have nutritional risks6,10. Moreover, multiple studies have reported that
BMI is associated with malnutrition in patients with malignant tumors3. BMI below 20 kg/m2 has been
found to have high sensitivity in the diagnosis of severe mal-nutrition in the older patients with cancer11.
Gastrointestinal tumor patients have a higher risk of malnutrition, this probably due to loss of appetite
and the nutrient digestion and absorption dysfunction. Studies showed that patients with gastric cancer
or upper gastrointestinal tumors (including esophageal cancer, gastric cancer, and duodenal cancer) had
extremely high malnutrition risk rate of up to 94.6%12.

Inflammatory factors also found associated with nutritional risk in cancer patients. Increasing evidence
from basic biological studies indicated that there may be a correlation between malnutrition and
inflammatory factors13. Previously reported studies suggest that malnutrition risk is related to the levels
of serum albumin and hemoglobin, if the patient's serum total protein and serum albumin continue to
decrease, it may indicate malnutrition14. At present, there are few studies on the relationship between
interleukin family and nutritional risk.

In order to find an easy index to predict the cancer patient’s nutritional risk, we adopted the indicators of
patient clinical characteristics including the impact of age, gender, BMI, tumor stage, and digestive tract
tumor on the nutritional risk of patients with malignant tumors. No correlation was found between the
genders, prealbumin and nutritional risk, while the age has a negative correlation with nutritional risk, the
BMI, albumin, and hemoglobin have a positive correlation with nutritional risk. What’s more, we found
that the expression of IL-6 and IL-8 in the serum of patients with nutritional risk was significantly
increased (Fig. 1).

In conclusion, our study found that malnutrition generally exists in cancer patients. At the same time, we
demonstrated that IL-6 and IL-8 inflammatory factors are related to the nutritional risk which may provide
new indicators for nutritional screening and dynamic changes of nutritional status of patients with
malignant tumors.
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Figure 1

Expression of IL-6 and IL-8 between the two group


