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Abstract: Objective To evaluate the prognostic value of controlling nutritional status (CONUT) score in patients undergoing
gastrectomy for gastric cancer. Methods CNKI, Wanfang, China Biomedical Literature Library, VIP, PubMed, Web of Science,
CocHRane Library, and Embase databases were electronically searched for collecting relevant studies on the application of
preoperative CONUT scores to the prognosis of gastric cancer patients after surgery. The search period was from database
establishment to April 20, 2023. Data extraction and quality assessment were performed followed by Meta-analysis using the
RevMan 5.3 and Stata 15 software. Results A total of 17 studies involving 9 233 patients were included. The results of
meta-analysis showed that, compared with the low CONUT group, patients in the high CONUT group had poorer overall
survival [HR=1.70, 95%CI (1.54, 1.87), P<0.01], tumor specific survival [HR=2.55, 95%CI (1.23, 5.27), P=0.01], and progression
free survival [HR=1.53, 95%CI (1.29, 1.82), P<0.01]. The CONUT score was significantly correlated with complications [OR=2.10,
95%CI (1.53,2.90), P<0.01], nerve infiltration [OR=1.54, 95%CI (1.02,2.32), P=0.04], mortality [OR=2.24, 95%CI (1.25,4.01),
P=0.006], T3/4 [OR=2.06, 95%CI (1.73,2.46), P<0.01], N2/3 [OR=1.76, 95%CI (1.51,2.05), P<0.01], Stage Ⅲ [OR=1.62, 95%CI
(1.39,1.90), P<0.01], but not with tumor differentiation [OR=0.88, 95%CI (0.75,1.04), P=0.13]. Conclusion Preoperative CONUT
score is an independent prognostic indicator of postoperative complications and survival in patients with gastric cancer, and is
correlated with clinicopathological parameters.
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The incidence of gastric cancer is the fifth highest in
the world, with an estimated 1 099 103 cases in the
Global Cancer Statistics 2020, ranking third among
cancer-related causes of death [1]. For patients with
early-stage gastric cancer, surgical resection is still the
most important treatment. Although surgical techniques
and adjuvant therapy have made great progress, the
prognosis of patients with gastric cancer after surgery is
not ideal [2]. At present, TNM staging is considered to be
the most commonly used survival prediction method, but
it cannot provide complete clinical information, and more
efficient predictive indicators are needed to identify
whether surgery can benefit patients [3]. Perioperative
systemic nutrition and inflammation of patients can affect
the progression and metastasis of tumors, which are
closely related to the occurrence of postoperative
complications, and to a certain extent affect the overall
survival rate of patients [4]. Controlling nutritional status
(CONUT) score is a newly proposed nutritional scoring
system in recent years, which evaluates nutritional status
based on serum albumin, total cholesterol and
lymphocyte counts [5]. By delimiting the scoring range of
these indicators, the nutritional score of patients can be
calculated simply and efficiently. It has been reported that

it has been widely used in breast cancer, lung cancer,
colorectal cancer and other fields, which not only has
outstanding nutritional evaluation performance, but also
has a significant correlation with the evaluation of
postoperative complications and survival time [4, 6].
However, whether it has the same applicability in patients
with gastric cancer still needs further exploration. The
purpose of this study was to evaluate the association
between CONUT score and short-term prognosis and
long-term survival in patients with gastric cancer after
surgery, in order to provide reference for relevant clinical
applications.

1. Data and methods

1.1 Literature search

CNKI, Wanfang, China Biomedical Literature
Library, VIP, PubMed, Web of Science, CocHRane
Library, Embase database were searched. The literature
published in English and Chinese from the establishment
of the database to April 20, 2023 was searched. The
search terms were "controlling nutritional status score",
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"stomach neoplasms", gastrectomy, etc. The method of
combining subject words and free words is used to search,
and the relevant documents are collected by manual
search and document tracing.

1.2 Inclusion and exclusion criteria

Inclusion criteria:(1) Patients with gastric cancer
confirmed by pathology and underwent surgical
treatment;(2) Preoperative CONUT score was
performed;(3) Postoperative prognosis was reported,
including short-term efficacy and long-term survival rate.

Exclusion criteria:(1) Studies where data is not
available or cannot be converted;(2) Language is not
Chinese or English.

1.3 Literature screening and data extraction

Literature was screened independently by two
researchers, data were extracted, and cross-checked. In
case of disagreement, it was resolved through discussion
or by a third party. In the literature selection process, the
title and abstract were read first, and then the full text, in
order to determine whether the final inclusion was
included. Data extraction included: (1) Basic information
of the included study, including first author, publication
year, sample size, CONUT cut-off score, etc.; (2)
Relevant elements of literature quality evaluation; (3)
Outcome indicators.

1.4 Quality evaluation

The quality of literature was evaluated using the
Newcastle-Ottawa Scale (NOS), with a total score of 9
points. The higher the score, the higher the quality of the
literature [7].

1.5 Statistical methods

RevMan 5.3 and Stata 15.0 software were used for
analysis. The HR value and 95%CI were processed by
using the reciprocal variance method. The odds ratio (OR)
of bitaxonomic variables was used as the statistic of effect
analysis, and 95%CI was provided for each effect size.
The I2 and chi-square test statistics were used for
statistical heterogeneity. If I2<50% and P>0.1, the
fixed-effect model was used to combine the effect size;
otherwise, the random-effect model was used. Subgroup
analysis was performed on the sources of heterogeneity,
and they were grouped according to CONUT score
truncation value and source country. Funnel plots were
drawn for the included studies and Egger tests were
conducted to assess publication bias. P<0.05 was
considered statistically significant.

2 Results

2.1 Literature screening process

A total of 322 related literatures were obtained at the
initial examination, and 17 studies were finally included
after layer-by-layer screening. The literature screening
process and results are shown in Figure 1.
2.2 Basic features of included studies

A total of 17 studies [3, 6,8-22] were included, with
a total of 9 233 patients. Only one study [17] was a
prospective single-center study, and the rest were
retrospective single-center studies.

There were 16 studies with NOS quality score ≥7.
The basic characteristics of the included studies and
literature quality evaluation are shown in Table 1.



Chin J Clin Res, February 2024, Vol.37, No.2
Fig. 1 Literature screening process

Tab.1 General characteristics of included literatures

2.3 Association between preoperative CONUT score
and survival prognosis

There were 11 studies [3, 6, 8-10, 14-16, 20-22]
reported the correlation between CONUT score and
overall survival of patients with gastric cancer after
surgery. Results showed that patients in the high CONUT
group had a worse prognosis in terms of overall survival
compared with those in the low CONUT group [HR=1.70,
95%CI (1.54, 1.87), P<0.01] (Figure 2A).

There were 3 studies [8, 12, 21] reported the
association between CONUT score and tumor-specific
survival of patients. Results showed that patients in the
high CONUT group had worse prognosis in terms of
tumor-specific survival than those in the low CONUT
group [HR=2.55, 95%CI (1.23, 5.27), P=0.01] (Figure
2B).

There were 5 studies [16, 18, 20-22] reported the
association between CONUT score and progression-free
survival. Results showed that patients in the high
CONUT group had a worse prognosis in terms of
progression-free survival than those in the low CONUT
group [HR=1.53, 95%CI (1.29, 1.82), P<0.01] (Figure
2C).

2.4 Association between preoperative CONUT score
and secondary outcome indicators

Preoperative CONUT score was associated with
postoperative complications, nerve infiltration, mortality,
T3/4, N2/3, and Stage III. See Table 2 for details.

2.5 Subgroup analysis

Subgroup analysis was performed according to
different cut-off values and different source countries.
The results show that the source of heterogeneity is not
found when grouping by truncation value. When the
cutoff value was 2, 3, 4, or 5, all subgroups showed that
patients in the high CONUT group had worse OS
outcomes than those in the low CONUT group (Figure
3A). When they were grouped by country of origin, it was
found that the source was probably heterogeneous
(χ2=4.60, P=0.03, I2=78.2). All subgroups showed that
patients in the high CONUT group had worse OS
outcomes than those in the low CONUT group (Figure
3B).

2.6 Publication bias

Funnel plots were drawn for 11 studies that reported
OS, and the results showed that the scatter distribution
was roughly symmetrical, and the P-value of Egger test
was 0.451, suggesting a small possibility of publication
bias. See Figure 4 for details.
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Note: A, CONUT score and overall survival; B, CONUT score and tumor-specific survival; C, CONUT score and progression-free survival.

Fig. 2 Correlation between CONUT score and survival prognosis
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Note:A, grouped by cut-off value of CONUT score; B, grouped by country.

Fig. 3 Subgroup analysis of the correlation between CONUT score and OS
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Fig. 4 Publication bias funnel diagram

3 Discussion

The results of this study suggest that CONUT score
is a potential nutritional screening tool, which can be used
to predict the short-term prognosis and long-term survival
prognosis of patients with gastric cancer after radical
gastrectomy, and is correlated with clinicopathological
parameters.

Patients with gastric cancer are often complicated
with malnutrition of varying degrees, mainly due to
reduced intake, increased consumption, gastrointestinal
insufficiency and metabolic changes caused by the
primary disease and treatment [23]. Malnutrition not only
affects the patients’ tolerance to surgical treatment, but
also negatively affects the smooth implementation of
adjuvant treatment. After radical gastrectomy for gastric
cancer, the continuous catabolic state of the body will last
for several months or even longer, increasing the
incidence of postoperative complications and affecting
the long-term prognosis [24]. In addition, immune status
is also regarded as a prognostic indicator for patients with
gastric cancer [25]. Therefore, the selection of simple and
efficient predictive indicators has important guiding
significance for perioperative management of gastric
cancer patients. In recent years, the prognostic value of
CONUT score in patients with gastric cancer has been
gradually concerned and reported. CONUT scoring
system was first proposed by Ignacio et al. [5] in 2005.
Compared with the internationally recognized nutrition
evaluation system NRS 2002, CONUT scoring can
effectively reduce the interference of human factors by
conducting objective evaluation through laboratory
detection of nutrition and inflammation indicators. The
CONUT score ranges from 0 to 9, and the higher the
score, the worse the nutritional status. CONUT score can
more accurately reflect the nutritional and immune status
of patients, and help to manage perioperative patients and
customize diagnosis and treatment plans [14]. The results
of this study found that patients with higher CONUT
score showed higher TNM stage, which was consistent
with the results of previous studies that malnutrition was
positively correlated with tumor progression [26]. Sun et
al. [11] collected preoperative CONUT score of 1 479

patients with gastric cancer for analysis, and found that
preoperative CONUT score was a powerful independent
predictor of short-term complications after gastrectomy.
Patients with high CONUT score have a higher incidence
of total postoperative complications and major
complications, a longer hospital stay, and a higher total
cost [11]. In addition, a large number of studies have
confirmed that patients with high CONUT score have
worse prognosis in terms of overall survival and
progression-free survival than patients with low CONUT
score [9,22].

The biological mechanism of CONUT score
correlation with the prognosis of tumor patients is still
unclear. This paper attempts to explain the correlation
from each parameter of CONUT score. Systemic
nutritional status is an important part of the tumor
microenvironment and plays an important role in the
process of tumor occurrence, development and metastasis
[27]. The CONUT score includes objective laboratory
measures of serum albumin, total cholesterol, and
lymphocyte counts, representing host protein reserve,
energy reserve, and immunoinflammatory status,
respectively. Serum albumin reflects nutritional status and
immune response level [28]. Hypoalbuminemia suggests
low nutritional status and elevated levels of inflammation,
which may negatively affect survival in patients with
stomach cancer. In addition, hypoalbuminemia can reduce
the transport of substances such as fatty acids and
cholesterol, as well as the removal of oxygen free radicals,
which has adverse effects on patient survival [2]. As an
important part of cell membrane, cholesterol has many
biological functions, which not only reflects the energy
reserve of the host, but also affects the occurrence and
development of tumors through multiple signaling
pathways [29]. Studies have reported that low cholesterol
level may be an important risk factor for gastric cancer in
Chinese Han population [30]. Lymphocyte count reflects
the immune defense function of patients, and patients
with low lymphocyte level will weaken the anti-tumor
immune response, resulting in tumor cell growth and
proliferation [26]. The scoring system based on the
combination of these three indexes can better reflect the
nutritional and immune status of the host.
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The results of subgroup analysis showed a worse

overall survival in the high CONUT group when the
cut-off value was 2, 3, 4 or 5, consistent with the findings
reported by You et al. [31]. Although a large number of
studies on CONUT scoring have been reported, no
consensus was reached on the cut-off value of the scoring
system. At present, the truncation value of CONUT score
fluctuates between 2 and 5. Some studies select the
optimal critical value according to the ROC curve for
grouping [21], and some studies use previous literature
reports as the basis for grouping [3,18]. Different
threshold values still have a certain impact on the
prognosis, and more evidence may be needed to
accurately determine the boundary values of nutritional
indicators in the future.

There are some limitations in this study: (1) The
cut-off values of CONUT scores among different studies
have not been unified and need to be further standardized
in the future; (2) The included literature is from China
and Japan, and its applicability to other countries or
ethnicities is not clear; (3) Except for 2 studies reported
as prospective or multi-center studies, all the other studies
were retrospective single-center studies; (4) Due to the
number of included studies, subgroup analysis of disease
stage and follow-up duration cannot be conducted, and
evidence support from future studies is still needed.

Gastric cancer is digestive system tumor, which is
closely related to nutritional status. Preoperative
nutritional index monitoring can reflect the body status of
patients, effectively predict their tolerance to subsequent
treatment and clinical outcome, and provide evidence and
reference for clinicians to formulate individualized
diagnosis and treatment strategies, which is of great
significance in the clinical management of tumors
throughout the whole process.
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