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Background: Controlling nutritional status (CONUT) scores and systemic immune-inflammation index
(SII) values are associated with the prognosis of several common malignancies. The current study aimed
to explore the prognostic value of CONUT scores and SII values in patients with esophageal cancer (EC)
receiving radical radiotherapy (RT) or concurrent chemoradiotherapy (CCRT).

Methods: We calculated the pre-RT CONUT scores and SII values of 62 patients with EC receiving RT
or CCRT. Receiver operating characteristic (ROC) curves were used to determine the adequate cut-off
values. The Kaplan-Meier method and Cox proportional hazard model were used to analyze the association
between CONUT scores and SII values and prognosis.

Results: The 1-year progression-free survival (PFS) and 1-year overall survival (OS) rates of the
62 patients were 51.61% and 66.13%, respectively. Based on the time-dependent ROC curve for the 1-year
OS of all patients, the optimal cut-off value was 622.02 for the SII and a score of 1 for the CONUT score.
The univariate analysis showed that the CONUT score (P=0.036), tumor-nodal-metastasis (TINM) stage
(P<0.01), and CCRT (P=0.008) significantly affected the survival of EC patients. The multifactorial analysis
showed that the CONUT score (P=0.041) and TNM stage (P<0.01) were independent prognostic factors
affecting clinical outcomes in patients with EC undergoing radical RT or CCRT.

Conclusions: The pre-RT CONUT score could be an effective predictor of prognosis in patients with EC
receiving radical RT or CCRT; however, the pre-RT SII value had no clinical value in predicting survival in

our study.
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Introduction

According to the latest data, esophageal cancer (EC) is the
10th most commonly diagnosed cancer and the sixth leading
cause of cancer-related death worldwide (1). China has the
highest incidence and mortality rate of EC, and 90% of
EC patients have esophageal squamous cell carcinoma (2).
However, the incidence of EC is insidious, and about 50%
of EC patients are at relatively advanced stages at the time
of their initial treatment or lose the opportunity to undergo
surgery due to old age or underlying diseases (3).

As one of the main treatments for patients with locally
advanced EC without surgical indications, radiotherapy
(RT) occupies an important position in the treatment of
EC (4). The probability of local RT failure is high due
to RT resistance or tumor heterogeneity, and the S-year
survival rate for conventional RT in patients with non-
surgical EC is only 10%; however, the relevant clinical
factors affecting radiosensitivity are unclear (5,6). A
growing number of recent studies (7,8) have reported that
malnutrition and systemic inflammatory responses predict
poor prognosis for several common cancers.

The incidence of malnutrition in patients with
malignancies is as high as 40-80%, and at 67-85%, the
proportion of malnutrition in patients with EC is the
highest among all malignancies (7-9). Chemotherapy-
induced nausea, vomiting, decreased appetite, and RT-
induced esophageal mucositis can affect feeding and lead to
an increased incidence of malnutrition (10). Inflammation

Highlight box

Key findings

e Pre-radiotherapy (RT) controlling nutritional status (CONUT)
scores could be an effective predictor of prognosis in patients
with esophageal cancer receiving radical RT or concurrent
chemoradiotherapy (CCRT).

What is known, and what is new?

e The CONUT score can predict the surgical risk and
immunotherapy outcomes for a variety of malignancies.

* The CONUT score could be an effective predictor of prognosis in
patients with EC receiving radical RT or CCRT.

What is the implication, and what should change now?

¢ CONUT scores could be obtained before treatment to predict
the prognosis of RT and CCRT patients. Close attention should
be paid to patients with high CONUT scores, and further
interventions should be administered to patients to prolong their

survival time.

© Translational Cancer Research. All rights reserved.

3619

is involved in the whole process of tumorigenesis and
treatment. A study has shown that the inflammatory
response of tumor patients is closely related to patient
prognosis (11). Commonly used indicators to assess the
nutritional and inflammatory status of the body include
the controlling nutritional status (CONUT) score and the
systemic immune-inflammation index (SII) (12-14).

Developed in 2005, the CONUT score is an index
used to assess the nutritional status of patients. It is
calculated based on the serum albumin concentration
level, lymphocyte count, and cholesterol level. Previous
studies have shown that the CONUT score can predict
the surgical risk and immunotherapy outcomes for a
variety of malignancies (15-17). A recent study noted that
high CONUT scores may be a poor prognostic factor for
patients with small cell lung cancer receiving RT (18).

The SII is an inflammatory marker that reflects the
immune and inflammatory state of the body. Many studies
have reported a strong correlation between RT and the
body’s immune and inflammatory response (11,19,20). The
SII is calculated by multiplying the neutrophil count with
the platelet count, and dividing the result by the lymphocyte
count.

This paper focuses on the clinical significance of
CONUT scores and pre-RT SII values in EC patients
undergoing RT or concurrent chemoradiotherapy (CCRT)
to help identify new prognostic correlates of RT. We
present this article in accordance with the TRIPOD
reporting checklist (available at https://tcr.amegroups.com/
article/view/10.21037/tcr-23-1193/rc).

Methods
Patients

We retrospectively studied the medical records of patients
who received RT or CCRT to treat EC at the Cancer
Hospital of Harbin Medical University from July 2017 to
June 2020. To be eligible for inclusion in this study, the
patients had to meet the following inclusion criteria: (I)
be aged 18-80 years; (II) have been diagnosed with EC
but have refused or been unable to tolerate surgery; (ILI)
have histologically or cytologically confirmed EC (IV)
have an Eastern Collaborative Oncology Group (ECOG)
score of 0-2; and (V) have serum cholesterol data available
that had been collected within 1 month before treatment.
Patients were excluded from the study if they met any of the
following exclusion criteria: (I) had malignancies other than
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EC; (II) did not reach the dose of radical RT for EC; and/or
(III) had received a second round of RT at the esophageal
site. We recommended that all the patients choose RT or
CCRT based on their tolerance to the treatment and their
individual willingness. All the patients were hospitalized for
RT or CCRT. The study was conducted in accordance with
the Declaration of Helsinki (as revised in 2013). The study
was approved by the Institutional Review Board of Harbin
Medical University Cancer Hospital (No. KY2023-18) and

informed consent was obtained from all the patients.

Tireatment

All the patients received radical RT with or without CCRT
(total RT dose: 50-66 Gy; total RT frequency: 25-33 f).
The CCRT regimens mainly comprised paclitaxel combined
with platinum or fluoropyrimidine drug 5-fluorouracil.
Ultimately, 62 patients were enrolled in this study.

Data collection

We collected basic patient information and laboratory
test results through our electronic medical record system,
including age, gender, ECOG score, smoking history,
drinking history, body mass index (BMI), primary tumor
location, pathological type, synchronous chemotherapy,
and tumor-nodal-metastasis (TNM) stage. We also
collected data, such as serum albumin level, lymphocyte
count, and cholesterol level within 1 month prior to RT, to
calculate the CONUT score (Table S1). Any patients with
incomplete clinicopathological records were excluded from
the study.

Short-term efficacy evaluation and follow-up

The patients’ responses to treatment were evaluated using
short-term efficacy criteria (21) by two experienced doctors.
There were three classes of outcomes: complete remission
(CR), partial remission (PR), and no remission (NR).
The response rate (RR) in this study was defined as the
percentage of patients who achieved CR or PR of all the
patients enrolled.

We collected follow-up data for patients up to August 27,
2022 or the date of death. Progression-free survival (PES)
was defined as the time between receiving RT and disease
progression, death, or the follow-up cut-off date. Overall
survival (OS) was defined as the time between receiving RT
and death or the follow-up cut-off date.
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Statistical analysis

All the recorded data were analyzed using SPSS (version
26.0; IBM, Armonk, NY, USA) and R (version 3.6.3).
The categorical variables were compared using Fisher’s
exact test or the Chi-squared test. Survival probabilities
were estimated using the Kaplan-Meier method, and
differences in the survival probabilities were analyzed using
the Wilcoxon test and the log-rank test. Cox proportional
hazards model was used for the univariate and multivariate
analyses to investigate the effects of different factors on
survival. Hazard ratios (HRs) and 95% confidence intervals
(CIs) were calculated. P values <0.05 were considered
statistically significant. Receiver operating characteristic
(ROCQ) curves were plotted for prediction to validate the
optimal cut-off values for the pre-CONUT score and pre-
RT SII value.

Results
Baseline characteristics of patients

A total of 62 patients who met the inclusion criteria were
enrolled in this study, and their characteristics are shown in
Table 1. The patients were all male (100%), and had a median
age of 61 years (range, 42-85 years). Of the 62 patients,
37 (59.68%) had a history of smoking, 40 (64.52%) had
a history of alcohol consumption, 19 (30.65%) received
CCRT, and 25 (40.32%) had an ECOG score >1. Based on
the BMI assessment, 28 patients (45.16%) were allocated to
the low-BMI group (BMI: <22.61 kg/m’), and 34 patients
(54.84%) were allocated to the high-BMI group (BMI:
>22.61 kg/m’). The locations of the primary tumor were
as follows: cervical esophagus, n=2 (3.23%); upper thoracic
segment, n=10 (16.13%); middle thoracic segment, n=20
(32.26%); and lower thoracic segment, n=30 (48.39%). In
terms of the pathological type, 60 patients had squamous
cell carcinoma (96.77%), one patient had adenocarcinoma
(1.6%), and one patient had melanoma (1.6%). None of the
patients had RT or CCRT treatment-related deaths.

Identification of optimal cut-off values for pre-CONUT
and pre-RT SII value

Based on the time-dependent ROC curves of the
62 patients with 1-year OS, the optimal cut-off value for the
pre-RT SII value was 622.02 [area under the curve (AUC):
0.566, 95% CI: 0.415-0.717; sensitivity: 0.409; specificity:
0.775], and the optimal cut-off value for the CONUT score
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Table 1 Baseline characteristics of the included patients

Variables Value
Age (years), median [range] 61 [42-85]
<61 27
>61 35
Gender
Male 62
Female 0
ECOG
0 37
1 22
2 3

Smoking history
Yes 36
No 26

Drinking history

Yes 40
No 22
BMI (kg/m?)
Median [range] 22.61 [15.75-36.46]
<22.61 33
>22.61 29

Location of primary tumor

Cervical esophagus 2
Upper thoracic 10
Middle thoracic 20
Lower thoracic 30
Esophagogastric junction 0

Pathological type

Adenocarcinoma 1

Squamous cell carcinoma 60

Other 1
Chemotherapy

CCRT 19

No 43
TNM

I+ 32

I+ v 30

Table 1 (continued)
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Table 1 (continued)
Variables Value
Sl
Median [range] 598.06 [74.60-3,883.44]
<622.02 43
>622.02 19
CONUT score
Median [range] 0.95 [0-5]
0 25
1 19
2 16
3 1
4 0
5 1

ECOG, Eastern Collaborative Oncology Group; BMI, body mass
index; CCRT, concurrent chemoradiotherapy; TNM, tumor-
nodal-metastasis; SllI, systemic immune-inflammation index;
CONUT, controlling nutritional status.

was 1 (AUC: 0.607, 95% CI: 0.458-0.756; sensitivity: 0.455;
specificity: 0.775). The threshold value was 1 (AUC: 0.607,
95% CI: 0.458-0.756; sensitivity: 0.455; specificity: 0.775)
(Figure 1). For the subsequent data analysis, the patients
were divided into the low CONUT group (a CONUT
score <1) and the high CONUT group (a CONUT score
>1), and the low pre-RT SII group (a SII value <622.02),
and the high pre-RT SII group (a SII value >622.02).

Correlation between the CONUT score and
clinicopathological parameters

We evaluated the relationship between CONUT scores
and clinicopathological parameters in patients with EC
undergoing RT or CCRT (Table 2). There were no
statistically significant differences between the high and low
CONUT score groups in terms of age, performance status
(PS), smoking history, alcohol consumption history, BMI,
primary tumor site, previous treatment history, pre-RT SII
value, and tumor stage (P>0.05).

Associations between the CONUT score and clinicopathological
parameters with short-term efficacy evaluation

The clinical responses of the 62 patients were as follows:
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Figure 1 The time-dependent ROC curves for the CONUT score and the SII value for predicting the prognosis of esophageal cancer
patients. (A) The ROC curves for discriminating between outcomes using the SII, AUC =0.566; (B). The ROC curves for discriminating
between outcomes using the CONUT score, AUC =0.607. ROC, receiver operating characteristic; SII, systemic immune-inflammatory
index; AUC, area under the curve; CONUT, controlling nutritional status.

Table 2 Correlations between the CONUT score and clinicopathological parameters

Variables Group Total Low CONUT (1)  High CONUT (>1) P value*

Age (years) <61 27 21 6 0.299
>61 35 23 12

ECOG <1 37 28 9 0.320
=1 25 16 9

Smoking history Yes 36 22 14 0.053
No 26 22 4

Drinking history Yes 40 25 15 0.078
No 22 19 3

BMI (kg/m?) <22.61 33 22 11 0.426
>22.61 29 22 7

The location of primary tumor Middle thoracic 20 14 6 0.908
Non-middle thoracic 42 30 12

Number of prior treatments 0 23 17 6 0.695
>1 39 27 12

Sl <622.02 43 33 10 0.132
>622.02 19 11 8

TNM I+ 32 23 9 0.871
I+ v 30 21 9

*, Fisher’s exact test or chi-square test. CONUT, controlling nutritional status; ECOG, Eastern Collaborative Oncology Group; BMI, body
mass index; Sll, systemic immune-inflammation index; TNM, tumor-nodal-metastasis.
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two patients achieved CR; 26 patients achieved PR; and
34 patients showed NR. Thus, the RR was 45.16% (28/62),
and the NR was 54.84% (34/62). The RR was worse in
the high CONUT group than in the low CONUT group
(38.89% wvs. 47.73%), and the RR was higher in the low pre-
RT SII group than the high SII group (48.84% vs. 36.84%),
but none of the P values were statistically significant. The

Table 3 Associations of the CONUT score and clinicopathological
parameters with short-term efficacy evaluation

Variables RR (%)

Age (<61 vs. =61 years) 37.04 vs. 51.43

ECOG (0 vs. =1) 40.54 vs. 52.00
Smoking history (yes vs. no) 50.00 vs. 42.50
Drinking history (yes vs. no) 44.00 vs. 45.95
BMI (<22.61 vs. =22.61 kg/m’) 48.48 vs. 41.38
The location of primary tumor (M vs. Non-M)  45.00 vs. 47.50
CCRT (yes vs. no) 52.63 vs. 41.86
Sl (<622.02 vs. =622.02) 48.84 vs. 36.84
TNM stage (I + 1 vs. lll + 1V) 46.88 vs. 43.33

CONUT score (=1 vs. >1) 47.73 vs. 38.89

Fisher’s exact test or chi-square test. CONUT, controlling
nutritional status; RR, response rate; ECOG, Eastern
Collaborative Oncology Group; BMI, body mass index; M,
middle thoracic; Non-M, non-middle thoracic; CCRT, concurrent
chemoradiotherapy; SlI, systemic immune-inflammation index;
TNM, tumor-nodal-metastasis.
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RR was significantly lower in the low age group than the
high age group (37.04% wvs. 51.43%), but the analysis
showed the same absence of statistically significant P values

(Table 3).

Univariate and multivariate analysis of predictors of PFS
and OS in patients with EC receiving RT or CCRT

The PES and OS of all the EC patients who received RT
or CCRT are shown in Figure 2. The 1-year PFS rate
and median PFS rate were 51.61% and 33.7 months,
respectively, and the 1-year OS rate and median OS
rate were 66.13% and 45.5 months, respectively. The
univariate analysis showed that TNM stage and CCRT
were significant prognostic factors for PFS. The PFS curves
for patients based on the CONUT scores versus pre-RT
SII values are shown in Figure 3. According to the Kaplan-
Meier survival analysis, the 1-year PFS rate was significantly
better in the group receiving CCRT than the RT alone
group (69.57% vs. 40.00%, P=0.008). The 1-year PFS rates
for patients with TNM stage (III + IV) versus TNM stage
(I + II) were 78.12% and 23.33%, respectively (P<0.01)
(Table 4). The multifactorial analysis showed that TNM
stage and CONUT score were independent prognostic
factors for PFS in EC patients treated with radical RT (HR:
2.713; 95% CI: 1.435-5.132, P=0.020; HR: 2.011; 95% CI:
1.068-3.787, P=0.030, respectively) (1able 5).

The univariate analysis based on the factors associated
with OS showed that the 1-year OS rates were 72.72% and
44.44% in the low CONUT and high CONUT groups,

1.0 A

0.6 A

0.4

Overall survival

0.2 A1

0.0 A

T T
0 20 40 60
Time, months
No. at risk
62 29 11 1

Figure 2 The Kaplan-Meier curve for the PFS (A) and OS (B) of patients with esophageal cancer treated with radical radiotherapy or

concurrent chemoradiotherapy. PFS, progression-free survival; OS, overall survival.
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Figure 3 PFS curves in esophageal cancer patients treated with radical radiotherapy or concurrent chemoradiotherapy. (A) PFS according
to the SII; (B) PFS according to the CONUT score. SII, systemic immune-inflammation index; HR, hazard ratio; CONUT, controlling

nutritional status; PFS, progression-free survival.

Table 4 Univariate analysis of predictors of PFS and OS in patients with esophageal cancer receiving RT or CCRT

PFS oS
Variables
1-year survival rate (%) P value* 1-year survival rate (%) P value*

Age (<61 vs. =61 years) 44.44 vs. 57.14 0.204 42.14 vs. 70.37 0.401
ECOG (0 vs. =1) 50.05 vs. 48.00 0.797 67.57 vs. 60.00 0.545
Smoking history (no vs. yes) 60.00 vs. 45.95 0.441 80.00 vs. 50.05 0.038
Drinking history (no vs. yes) 45.45 vs. 52.50 1.000 72.72 vs. 60.00 0.320
BMI (<22.61 vs. 222.61 kg/m?) 54.55 vs. 48.27 0.449 63.64 vs. 62.07 0.708
The location of primary tumor (non-M vs. M) 45.00 vs. 33.34 0.590 71.42 vs. 45.00 0.102
CCRT (no vs. yes) 40.00 vs. 69.57 0.008 52.50 vs. 86.36 0.008
TNM (I + L vs. 1l + 1V) 78.12 vs. 23.33 <0.01 90.62 vs. 36.67 <0.01
Sl (<622.02 vs. 2622.02) 55.81 vs. 42.11 0.172 71.43 vs. 52.63 0.197
CONUT score (<1 vs. >1) 59.10 vs. 33.33 0.096 72.72 vs. 44.44 0.036

*, Wilcoxon test. PFS, progression-free survival; OS, overall survival; RT, radiotherapy; CCRT, concurrent chemoradiotherapy; ECOG,
Eastern Collaborative Oncology Group; BMI, body mass index; M, middle thoracic; Non-M, non-middle thoracic; TNM, tumor-nodal-
metastasis; SlI, systemic immune-inflammation index; CONUT, controlling nutritional status.

respectively (P=0.036). Patients with TNM stage (I + II) had
a significantly higher 1-year OS rate than those with TNM
stage (III + IV) (90.62% vs. 36.67%, P<0.01). The 1-year
OS rate was significantly higher in patients receiving CCRT
than patients receiving RT alone (52.50% vs. 86.36%,
P=0.008). The OS curves of the patients based on CONUT
scores versus pre-RT SII values are shown in Figure 4. This

© Translational Cancer Research. All rights reserved.

study showed that the pre-RT SII values before RT were
not associated with the prognosis of the EC patients who
received RT or CCRT. The multifactorial analysis showed
that the CONUT score (HR: 1.965; 95% CI: 1.030-3.751,
P=0.041) and TNM stage (HR: 3.766; 95% CI: 1.858-
7.632, P<0.01) were independent prognostic factors for OS
among the EC patients receiving RT or CCRT (Table 5).
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Table 5 Multivariate analysis of predictors of PFS and OS in patients with esophageal cancer receiving RT or CCRT

PFS oS
Variables
Hazard ratio (95% ClI) P value* Hazard ratio (95% ClI) P value*
CCRT (yes vs. no) 0.515 (0.257-1.034) 0.062 0.469 (0.216-1.018) 0.056
TNM stage (I + Il vs. Il + 1V) 2.713 (1.435-5.132) 0.020 3.766 (1.858-7.632) <0.01
CONUT score (<1 vs. >1) 2.011 (1.068-3.787) 0.030 1.965 (1.030-3.751) 0.041

*, Cox proportional hazards regression models. PFS, progression-free survival; OS, overall survival; RT, radiotherapy; CCRT, concurrent

chemoradiotherapy; Cl, confidence interval; TNM, tumor-nodal-metastasis; CONUT, controlling nutritional status.
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Figure 4 OS curves in esophageal cancer patients treated with radical radiotherapy or concurrent chemoradiotherapy. (A) OS according

to the SII; (B) OS according to the CONUT score. SII, systemic immune-inflammation index; HR, hazard ratio; CONUT, controlling

nutritional status; OS, overall survival.

Discussion

Cancer is recognized as a nutritional deficiency disease
dysfunction (22,23). A low nutritional status in patients with
malignancies causes injury-delayed healing, and immune
dysfunction (22,23). A growing number of studies have
found that malnutrition is associated with a poor prognosis
in many patients with malignancies (24). In oncology
patients, malnutrition not only decreases sensitivity to RT
but also increases treatment toxicity, which in turn has a
negative effect on patient survival prognosis (7,25).

The CONUT score is a readily available and easily
calculated clinical index that includes the serum albumin
level, lymphocyte count, and cholesterol level, and reflects
not only the nutritional status but also the systemic
inflammatory and immune status of patients. In recent
years, many scholars have begun to pay attention to the
predictive value of the CONUT score in the prognosis of

© Translational Cancer Research. All rights reserved.

EC; the subjects of these studies were mainly EC patients
who received radical surgery or immune checkpoint
inhibitor (ICI) therapy. In a retrospective analysis,
Hirahara et /. found that pTNM stage (P<0.0001) and
the CONUT score (P=0.0291) were independently
associated with a poorer prognosis in patients with EC
who underwent radical surgery, and that the CONUT
score was significantly more predictive of postoperative
survival in patients with EC than inflammatory markers
(26). More recently, a retrospective analysis that included
69 patients showed that among the patients with EC
treated with ICI therapy, the patients in the high CONUT
group (>1) had significantly worse PFS and OS than those
in the low CONUT group (<1), and the multifactorial
analysis revealed that the CONUT score was an
independent prognostic factor for OS (P<0.05) (17).

Our study was the first clinical study to analyze the
relationship between RT outcomes and CONUT scores in

Transl Cancer Res 2023;12(12):3618-3628 | https://dx.doi.org/10.21037/tcr-23-1193
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patients with EC. In our study, a CONUT score >1 was an
independent risk factor affecting the prognosis of patients
with EC receiving radical RT or CCRT (P=0.041). The
multifactorial analysis showed that the CONUT score
and TNM stage were independent factors affecting the
prognosis of patients with EC receiving radical RT (Table 5).
In relation to the 62 patients’ clinical responses to RT or
CCRT, the RR was worse in the high CONUT group
(>1) than the low CONUT group (<1), but the difference
was not statistically significant (P>0.05) (7able 3). Possible
reasons for this result include the following: (I) to ensure
consistency in the evaluation criteria, CT images (taken
within 2 months of the end of RT) were compared with
the volume of the RT target area in this study to evaluate
short-term RT efficacy; however, efficacy may occur from
several months to 6 months after RT (27); (I) some patients
with early T stage did not have significant esophageal wall
thickening before treatment, and thus it was difficult to
accurately evaluate the treatment efficacy based on the
imaging data; and (III) this study had a small sample size;
thus, further analyses in large prospective studies need to be
conducted to confirm the results.

As an indicator for evaluating the systemic inflammatory
response, the SII has gradually received more attention
due to its predictive value in RT. Wang et /. found that the
proportion of the SII before and after RT and the SII value
in the middle of RT were independent prognostic factors
in esophageal squamous cell carcinoma patients receiving
radical RT, while the SII value before RT was not associated
with prognosis (28). These findings are similar to the
findings of the present study.

The present study had several limitations. First, it was a
single-center, retrospective study with a small sample size;
thus, prospective studies with large samples sizes need to be
conducted to validate our findings. Second, the nutritional
and inflammatory indicators included in the study were all
pre-RT indicators, and the malnutrition and inflammatory
responses caused by radiation during RT were not taken
considered. Finally, the AUC was relatively low, and a more
sensitive predictive model needs to be established.

Conclusions

The CONUT score can be used as an independent
prognostic factor to predict the clinical outcomes of patients
with EC who receive radical RT or CCRT. Clinical staff
need to pay attention to nutritional status assessments and
implement timely nutritional interventions as appropriate.

© Translational Cancer Research. All rights reserved.

Chang et al. CONUT score in EC

Acknowledgments

Funding: None.

Footnote

Reporting Checklist: The authors have completed the
TRIPOD reporting checklist. Available at https://ter.
amegroups.com/article/view/10.21037/tcr-23-1193/rc

Data Sharing Statement: Available at https://tcr.amegroups.
com/article/view/10.21037/tcr-23-1193/dss

Peer Review File: Available at https://tcr.amegroups.com/
article/view/10.21037/tcr-23-1193/prf

Conflicts of Interest: All authors have completed the ICMJE
uniform disclosure form (available at https://tcr.amegroups.
com/article/view/10.21037/tcr-23-1193/coif). The authors
have no conflicts of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved. The study was
conducted in accordance with the Declaration of Helsinki (as
revised in 2013). The study was approved by Institutional
Review Board of Harbin Medical University Cancer
Hospital (No. KY2023-18) and informed consent was
obtained from all the patients.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Sung H, Ferlay J, Siegel RL, et al. Global Cancer Statistics
2020: GLOBOCAN Estimates of Incidence and Mortality
Worldwide for 36 Cancers in 185 Countries. CA Cancer J
Clin 2021;71:209-49.

2. Dong, YiX, Yujie Z, et al. Relationship between the

Transl Cancer Res 2023;12(12):3618-3628 | https://dx.doi.org/10.21037/tcr-23-1193


https://tcr.amegroups.com/article/view/10.21037/tcr-23-1193/rc
https://tcr.amegroups.com/article/view/10.21037/tcr-23-1193/rc
https://tcr.amegroups.com/article/view/10.21037/tcr-23-1193/dss
https://tcr.amegroups.com/article/view/10.21037/tcr-23-1193/dss
https://tcr.amegroups.com/article/view/10.21037/tcr-23-1193/prf
https://tcr.amegroups.com/article/view/10.21037/tcr-23-1193/prf
https://tcr.amegroups.com/article/view/10.21037/tcr-23-1193/coif
https://tcr.amegroups.com/article/view/10.21037/tcr-23-1193/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/

Translational Cancer Research, Vol 12, No 12 December 2023

10.

11.

12.

13.

14.

© Translational Cancer Research. All rights reserved.

Methylation of Folic Acid Metabolism-Related Genes and
the Incidence and Prognosis of Esophageal Cancer among
Ethnic Kazakhs. J Cancer 2018;9:2865-75.

Di Fiore F, Lecleire S, Rigal O, et al. Predictive

factors of survival in patients treated with definitive
chemoradiotherapy for squamous cell esophageal
carcinoma. World J Gastroenterol 2006;12:4185-90.

Shen ZT, Wu XH, Li B, et al. Nedaplatin concurrent with
three-dimensional conformal radiotherapy for treatment
of locally advanced esophageal carcinoma. World J
Gastroenterol 2013;19:9447-52.

Yang Z, Dai H, Lv D, et al. Clinical observation of

gene expression-guided chemoradiation therapy for
nonsurgical esophageal squamous cell carcinoma patients:
a retrospective analysis of 36 cases. Onco Targets Ther
2016;9:4561-8.

Konings K, Vandevoorde C, Baselet B, et al. Combination
Therapy With Charged Particles and Molecular Targeting:
A Promising Avenue to Overcome Radioresistance. Front
Oncol 2020;10:128.

Bozzetti F, Mariani L, Lo Vullo S, et al. The nutritional
risk in oncology: a study of 1,453 cancer outpatients.
Support Care Cancer 2012;20:1919-28.

Hébuterne X, Lemarié E, Michallet M, et al. Prevalence
of malnutrition and current use of nutrition support

in patients with cancer. JPEN J Parenter Enteral Nutr
2014;38:196-204.

Lloyd S, Chang BW. Current strategies in
chemoradiation for esophageal cancer. ] Gastrointest
Oncol 2014;5:156-65.

Correia MI, Waitzberg DL. The impact of malnutrition
on morbidity, mortality, length of hospital stay and costs
evaluated through a multivariate model analysis. Clin Nutr
2003;22:235-9.

Jomrich G, Paireder M, Kristo I, et al. High

Systemic Immune-Inflammation Index is an Adverse
Prognostic Factor for Patients With Gastroesophageal
Adenocarcinoma. Ann Surg 2021;273:532-41.

Jiang X, Hiki N, Nunobe S, et al. Prognostic importance
of the inflammation-based Glasgow prognostic score in
patients with gastric cancer. Br J Cancer 2012;107:275-9.
Johnson DB, Estrada MV, Salgado R, et al. Melanoma-
specific MHC-II expression represents a tumour-
autonomous phenotype and predicts response to anti-
PD-1/PD-L1 therapy. Nat Commun 2016;7:10582.

Cai G, Yu J, Meng X. Predicting Prognosis and Adverse
Events by Hematologic Markers in Patients with Locally
Advanced Esophageal Squamous Cell Carcinoma Treated

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

3627

with Neoadjuvant Chemoradiotherapy. Cancer Manag Res
2020;12:8497-507.

Ahiko Y, Shida D, Horie T, et al. Controlling nutritional
status (CONUT) score as a preoperative risk assessment
index for older patients with colorectal cancer. BMC
Cancer 2019;19:946.

Lee SC, Lee JG, Lee SH, et al. Prediction of postoperative
pulmonary complications using preoperative controlling
nutritional status (CONUT) score in patients

with resectable non-small cell lung cancer. Sci Rep
2020;10:12385.

Chang L, Cheng Q, Ma Y, et al. Prognostic Effect of the
Controlling Nutritional Status Score in Patients With
Esophageal Cancer Treated With Immune Checkpoint
Inhibitor. ] Immunother 2022;45:415-22.

Li L, Wang Y, Yang P, et al. Correlation of the controlling
nutritional status score and the prognostic nutritional
index with the prognosis of patients treated with
radiotherapy for small-cell lung cancer. Ann Palliat Med
2021;10:11635-42.

Hung SP, Chen PR, Ho TY, et al. Prognostic significance
of the preoperative systemic immune-inflammation index
in patients with oral cavity squamous cell carcinoma
treated with curative surgery and adjuvant therapy. Cancer
Med 2021;10:649-58.

Li W, QuY, Wen F et al. Prognostic nutritional index
and systemic immune-inflammation index are prognostic
biomarkers for non-small-cell lung cancer brain
metastases. Biomark Med 2021;15:1071-84.

Qiu 'Y, You J, Wang K, et al. Effect of whole-course
nutrition management on patients with esophageal cancer
undergoing concurrent chemoradiotherapy: A randomized
control trial. Nutrition 2020;69:110558.

Costa G. Cachexia, the metabolic component of neoplastic
diseases. Cancer Res 1977;37:2327-35.

Schneider SM, Veyres P, Pivot X, et al. Malnutrition is an
independent factor associated with nosocomial infections.
Br J Nutr 2004;92:105-11.

de Pinho NB, Martucci RB, Rodrigues VD, et al. High
prevalence of malnutrition and nutrition impact symptoms
in older patients with cancer: Results of a Brazilian
multicenter study. Cancer 2020;126:156-64.

Bozzetti F, Arends J, Lundholm K, et al. ESPEN
Guidelines on Parenteral Nutrition: non-surgical
oncology. Clin Nutr 2009;28:445-54.

Hirahara N, Matsubara T, Hayashi H, et al. Prognostic
Importance of Controlling Nutritional Status in Patients
Undergoing Curative Thoracoscopic Esophagectomy for

Transl Cancer Res 2023;12(12):3618-3628 | https://dx.doi.org/10.21037/tcr-23-1193



3628 Chang et al. CONUT score in EC

Esophageal Cancer. Am J Ther 2018;25:¢524-32. 28. Wang Y, Lyu J, Jia H, et al. Clinical utility of the systemic
27. Kong M, Hong SE. Optimal follow-up duration for immune-inflammation index for predicting survival

evaluating objective response to radiotherapy in patients in esophageal squamous cell carcinoma after radical

with hepatocellular carcinoma: a retrospective study. Chin radiotherapy. Future Oncol 2021;17:2647-57.

J Cancer 2015;34:79-85.

Cite this article as: Chang L, Zhang X, Li Q. The prognostic
value of the controlling nutritional status (CONUT) score in
predicting outcomes of esophageal cancer patients receiving
radiotherapy with or without chemotherapy. Transl Cancer Res
2023;12(12):3618-3628. doi: 10.21037/tcr-23-1193

© Translational Cancer Research. All rights reserved. Transl Cancer Res 2023;12(12):3618-3628 | https://dx.doi.org/10.21037/tcr-23-1193



Supplementary

Table S1 CONUT score evaluation criteria

Variables Range Score
Serum albumin (g/dL) >3.50 0
3.00-3.49 2
2.50-3.49 4
<2.50 6
Cholesterol (mg/dL) >180 0
140-179 1
100-139 2
<100 3
Lymphocyte (mg/dL) >1,600 0
1,200-1,599 1
800-1,199 2
<800 3

CONUT, controlling nutritional status.
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