
Abstract. Background/Aim: The present study aimed to
examine the association of the controlling nutritional status
(CONUT) score with outcomes in patients undergoing
esophagectomy for esophageal cancer (EC). Materials and
Methods: A systematic literature review was carried out to
investigate the impact of the CONUT score in EC. Next, meta-
analysis of long-term outcomes was performed. Results: The
search found six eligible retrospective studies, and five studies
with 952 patients were included in the meta-analysis. Meta-
analysis found a significant association of the CONUT score
with outcomes including overall survival [hazard ratio
(HR)=2.51, 95% confidence interval (CI)=1.75-3.60,
p<0.001], cancer-specific survival (HR=2.60, 95%CI=1.53-
4.41, p<0.001), and recurrence free survival (HR=2.08,
95%CI=1.39-3.12, p<0.001). Conclusion: The CONUT score
may be an independent predictor associated with prognosis in
patients undergoing esophagectomy for EC. However, further
studies are needed to clarify the association of the CONUT
score with postoperative outcomes in EC patients.  

Preoperative nutritional status has recently been highlighted
as an important determinant to predict prognosis of cancer
(1-3). The controlling nutritional status (CONUT) score is a
newly developed system for nutritional screening, which is
calculated by three laboratory values: plasma albumin,

plasma cholesterol and total lymphocyte count (4). Recently,
the association of the CONUT score with outcomes has been
demonstrated in the field of surgical oncology (5-9). Since
2016, a few studies reported on the CONUT score in patients
undergoing esophagectomy for esophageal cancer (EC) (10,
11). However, most studies included small sample sizes and
the prognostic significance of the CONUT score in EC has
not been systematically investigated so far. 

The aim of the present study was to perform a systematic
review to summarize the current published evidence
regarding the CONUT score in EC. In addition, meta-
analyses were carried out to investigate the prognostic
significance of the CONUT score in EC.

Materials and Methods

A systematic review. A systematic literature search was conducted on
the 13th of December 2019 and applied to five databases of Embase,
Medline Ovid, Web of Science, Cochrane CENTRAL, and Google
scholar, to find out all available articles on the CONUT score and the
association with outcome in patients undergoing esophagectomy for
EC. The search was limited in English articles with no restrictions on
the publication year. This study reports in compliance with the
Preferred Reporting Items for Systematic Reviewers and Meta-
Analyses (PRISMA) guidelines (12), and is registered with the
University Hospital Medical Information Network (UMIN000040112).

First, duplicate records were removed. Next, all the title and
abstracts were screened to determine the eligible studies. Finally,
full-text articles were assessed to meet the inclusion criteria. The
following data were extracted: study information (publication year,
country of the study, and study design), patient characteristic
(gender, tumor stage, the CONUT score), postoperative outcomes
and prognosis [overall survival (OS), cancer-specific survival
(CSS), and recurrence-free survival (RFS)] in patients with EC. The
primary endpoint was prognosis such as OS, CSS, and RFS.
Secondary endpoint was postoperative outcome. The quality of the
studies included was assessed using the Newcastle-Ottawa quality
assessment scale for cohort studies, and studies with a total scores
≥6 were considered as high-quality studies (13).
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Statistical analysis. Random-effects models using the R 3.5.4.
(cran.r-project.org) were performed for meta-analysis in order to
calculate the pooled hazard ratios (HR) with 95% confidence
interval (CI) between high CONUT and low CONUT group. In the
meta-analysis, random-effects models rather than fixed-effects
models were used because of anticipated heterogeneity in the
definitions of disease stage, and surgical strategies across studies.
Statistical heterogeneity was evaluated by the chi-squared test (χ2),
I2 statistic, with p<0.05 considered to be statistically significant.
Funnel plots were applied to evaluate presence of publication bias.

Results 

The PRISMA flow chart of articles included in this review
is depicted in Figure 1. After excluding duplicate articles and
screening the full-text articles, six articles were included in
this study (10, 11, 14-17). The characteristics of the study
included are demonstrated in Table I. All studies were single-
center retrospective cohort studies from Japan. The quality
of the studies included was evaluated as high-quality due to
a total score ≥6 (details shown in Table II). No obvious
asymmetry was identified in Funnel plots of meta-analysis.

The CONUT score and prognosis after esophagectomy for
esophageal cancer. Five studies reported data regarding
prognosis in patients undergoing esophagectomy for EC. OS
was assessed in four studies (10, 14, 16, 17), CSS in two
studies (14, 15), and RFS in two studies (10, 16). Data
regarding the association of the CONUT score with
prognosis are summarized in Table III.

Toyokawa et al. (10) investigated the effect of the CONUT
score on OS and RFS compared with other biomarkers
including the neutrophil to lymphocyte ratio (NLR), the
platelet to lymphocyte ratio (PLR), and the Glasgow
Prognostic Score (GPS) in 185 patients with EC. The results
found the highest areas under the curve predicting 3-year OS
in the CONUT of 0.603, followed by the NLR of 0.564, the
GPS of 0.563 and the PLR of 0.561. Authors concluded that
the CONUT score was a significant predictor of OS
(HR=2.303, 95%CI=1.191-4.455, p=0.013) and RFS
(HR=2.163, 95%CI=1.139-4.109, p=0.018), and was superior
to NLR, PLR, and GPS as a predictor of prognosis in EC.

Yoshida et al. (14) analyzed outcomes based on the
CONUT score in 373 patients undergoing esophagectomy for
EC. Multivariable analyses revealed that high CONUT score
(≥5) was significantly associated with poor prognosis in
terms of OS (HR=3.56, 95%CI=1.714-7.390, p<0.001) and
CSS (HR=3.41, 95%CI=1.790-6.516, p=0.046).

Hirahara et al. (15) evaluated the impact of the CONUT
score and the NLR as a predictive factor for CSS in 148
patients undergoing esophagectomy for EC. Their
multivariable analyses identified not the NLR but the
CONUT score as a significant predictor for CSS (HR=1.988,
95%CI=1.071-3.875, p=0.029).

Hikage et al. (16) explored the effects of longitudinal data
of the CONUT score and the prognostic nutritional index
(PNI) on survival in 141 patients undergoing neoadjuvant
chemotherapy and esophagectomy for EC. The longitudinal
data of these nutritional scores before neoadjuvant
chemotherapy, before surgery, on 14 days after surgery and
on 4 months after surgery were assessed. 

Sakai et al. (17) compared the prognostic role of
preoperative immunoinflammatory and nutritional measures,
including the GPS, CONUT score, PNI, C-reactive protein-
to-albumin ratio (CAR), NLR, and PLR, in 105 patients with
EC. Their multivariable analysis found out that the CAR was
a factor most associated with OS, but the CONUT score was
not a significant factor (HR=1.54, 95%CI=0.54-4.41,
p=0.42). 

The meta-analysis included five studies with 952 patients,
as represented in Figure 2. Meta-analysis found that high
CONUT score was significantly associated with worse OS
(HR=2.51, 95%CI=1.75-3.60, p<0.001) without
heterogeneity (I2=0%, p=0.62, n=804). In addition, there was
an association between a high CONUT score and poor CSS
(HR=2.60, 95%CI=1.53-4.41, p<0.001, I2=26%, p=0.25,
n=521) and RFS (HR=2.08, 95%CI=1.39-3.12, p<0.001,
I2=0%, p=0.88, n=326).

The CONUT score and postoperative outcomes after
esophagectomy for esophageal cancer. Yoshida et al. (11)
investigated the association of the CONUT with short-term
outcomes in EC patients. In the multivariable analysis, the
CONUT score was revealed to be a significant factor
associated with overall complications (OR=2.75, 95%CI=1.08-
7.02, p=0.034) as well as severe complications (OR=3.07,
95%CI=1.002-9.43, p=0.049). In contrast, another study from
their group (14) demonstrated no significant differences in
short-term outcomes between patients evaluated for the degree
of malnutrition using the CONUT score. 

Discussion

This systematic review investigated the impact of the
CONUT score on prognosis and complications in patients
undergoing esophagectomy for EC, and summarized the
current evidence regarding the prognostic role of the
CONUT score in EC. The meta-analysis of five studies
showed a worse long-term survival in patients with higher
CONUT score. The CONUT score was associated with
postoperative complications in only one study.

Esophageal cancer frequently leads to significant weight
loss and malnutrition due to progressive dysphagia, resulting
in poor survival (18). Moreover, esophagectomy is known as
a complex surgical procedure with a high incidence of
postoperative complications (19). Preoperative assessment of
nutritional status as well as body composition and to
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optimize patient’s condition when indicated could be
essential to improve postoperative outcomes after
esophagectomy (18, 20). Several nutritional biomarkers have
been shown to have well described relationships with long-
term survival (10, 15-17). The PNI is one of the prognostic
biomarkers demonstrated to be associated with prognosis as
well as clinicopathological features in EC (21). The
investigation of body composition, so called sarcopenia, in
EC patients for the purpose of nutritional evaluation may be
useful, as sarcopenia has been reported to be significantly
associated with worse prognosis after esophagectomy (22). 

A recent meta-analysis has reported the CONUT score to
be associated with long-term prognosis in gastrointestinal
cancers (5). However, this analysis was not specific for

patients with EC and the value of the CONUT score should
be analyzed separately given the different postoperative risk
and cancer prognosis. Therefore, the present meta-analysis
is the first to indicate the CONUT score to be an independent
biomarker associated with survival in EC. Although the
biological mechanism is not well understood, several studies
have reported the association of each parameter in the
CONUT score with prognosis in various cancers. The serum
albumin is well known to reflect nutritional status as well as
systematic inflammatory response, and has been reported to
be associated with prognosis in cancer (2, 23). In addition,
the total cholesterol level has been described to be related to
cancer survival (24). The total lymphocyte count is known
as an indicator reflecting the immunological and nutritional
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Figure 1. PRISMA 2009 flow diagram.



status, and is also reported to be associated with prognosis
in EC patients (10, 25). These findings suggest that the
CONUT score could be a prognostic indicator of survival in
EC patients. However, the evidence of the CONUT score on
risks of complication and clinico-pathological parameters is
still limited. 

The present study has several limitations. First, the
methodologic quality of the studies included in the meta-
analysis should be acknowledged, such as the retrospective
data with small sample sizes and different use of cut-off
values of the CONUT scores in each study. Furthermore, all
studies included were single-center series from Japan.
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Table II. The Newcastle-Ottawa scale for quality assessment of the included studies.

Study                                                                    Selection                                               Comparability                              Outcome                           Total 
                                                                                                                                                                                                                                         score
                                      Representati-     Selection      Ascertainment   Demonstration  Comparability   Assessment   Was follow-up  Adequacy
                                         veness of          of the           of exposure      that outcome    of cohorts on    of outcome     long enough          of 
                                       the exposed   non-exposed                              of interest was    the basis of                            for outcomes   follow-up       
                                            cohort             cohort                                    not present at    the design or                               to occur        of cohorts
                                                                                                                  start of study        analysis

Total score                              1                      1                        1                         1                        2                      1                       1                     1              9
Yoshida et al. (11)                  1                      1                        1                         0                        1                      1                       1                     1              7
Toyokawa et al. (10)              1                      1                        1                         0                        2                      1                       1                     1              8
Yoshida et al. (14)                  1                      1                        1                         0                        1                      1                       1                     1              7
Hirahara et al. (15)                 1                      1                        1                         0                        2                      0                       1                     1              7
Hikage et al. (16)                   1                      1                        1                         0                        1                      1                       1                     1              7
Sakai et al. (17)                      1                      1                        1                         0                        2                      0                       1                     1              7

Table I. Studies on the CONUT score in patients undergoing esophagectomy for esophageal cancer.

Study                                 Year       Country              Study                Number           Tumor              Cut-off for high         Treatment              End 
                                                                                   design                 (Male)              stage                 CONUT group                                       points
                                                                                                                                                             (Prevalence of high 
                                                                                                                                                                 CONUT score)

Yoshida et al. (11)           2016         Japan          Retrospective        352 (314)           I: 198                    ≥5 (6.0%)               Resection     Complications
                                                                              single center                                     II: 62
                                                                                                                                       III: 77
                                                                                                                                       IV: 15
Toyokawa et al. (10)       2016         Japan          Retrospective        185 (152)            I: 67                     ≥3 (9.2%)               Resection               OS
                                                                              single center                                     II: 78                                                                                  RFS
                                                                                                                                    III/IV: 40
Yoshida et al. (14)           2017         Japan          Retrospective        373 (179)           I: 136                    ≥5 (5.9%)               Resection               OS
                                                                              single center                                     II: 34                                                                                  CSS
                                                                                                                                       III: 35
                                                                                                                                        IV: 2
Hirahara et al. (15)          2018         Japan          Retrospective        148 (132)            I: 56                    ≥2 (52.7%)              Resection              CSS
                                                                              single center                                     II: 38
                                                                                                                                       III: 54
Hikage et al. (16)             2019         Japan          Retrospective        141 (116)             0: 5                      ≥5 (27%)                Resection               OS
                                                                              single center                                     I: 22                                                                                  RFS
                                                                                                                                       II: 45
                                                                                                                                       III: 52
                                                                                                                                       IV: 17
Sakai et al. (17)               2020         Japan          Retrospective         105 (93)             I: 27                     ≥4 (8.6%)               Resection               OS
                                                                              single center                                     II: 25
                                                                                                                                       III: 40
                                                                                                                                       IV: 13

CONUT: Controlling nutritional status; OS: overall survival; CSS: cancer-specific survival; RFS: recurrence-free survival.
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Table III. Studies reporting the association between the CONUT score and outcomes in patients with esophageal cancer.

Study                                                                              Postoperative outcomes                                                               Long-term outcomes

Yoshida et al. (11)                                 Any complications: OR=2.75 (1.08-7.02), p=0.034*                                                     n.a.
                                                            Severe complications: OR=3.07 (1.002-9.43), p=0.049*
                                                                                         (CONUT ≥5 vs. 0-4)
Toyokawa et al. (10)                                                                      n.a                                                                OS: HR=2.303 (1.191-4.455), p=0.013*
                                                                                                                                                                            RFS: HR=2.163 (1.139-4.109), p=0.018*
                                                                                                                                                                                             (CONUT ≥3 vs. 0-2)
Yoshida et al. (14)                                                                          n.a                                                                 OS: HR=3.56 (1.714-7.390), p<0.001*
                                                                                                                                                                             CSS: HR=3.41(1.790-6.516), p=0.046*
                                                                                                                                                                                             (CONUT ≥5 vs. 0-4)
Hirahara et al. (15)                                                                         n.a                                                               CSS: HR=1.988 (1.071-3.875), p=0.029*
Hikage et al. (16)                                                                           n.a.                                                               OS: HR=2.484 (1.327-4.620), p=0.005*
                                                                                                                                                                                RFS: 1.988 (1.071-3.875). p=0.008*
                                                                                                                                                                                    (CONUT ≥5 vs. 0-4 on POD14)
Sakai et al. (17)                                                                              n.a                                                                   OS: HR=1.54 (0.54-4.41), p=0.42**

OR and HR is shown with 95% confidence interval. *Multivariable analysis; **Univariate analysis. CONUT: Controlling nutritional status; OS:
overall survival; CSS, cancer-specific survival; RFS: recurrence-free survival; OR: odds ratio; HR: hazard ratio; POD: postoperative day; n.a.: not
available.

Figure 2. Forest plots demonstrating the association of the CONUT score with (a) overall survival; (b) cancer-specific survival; and (c) recurrence-
free survival.



Therefore, it is uncertain whether the findings can be applied
to other populations. We did not perform meta-analysis for
postoperative complications and clinicopathological factors
due to limited available data. Finally, the comparative
analysis between the CONUT score and other biomarkers
was not conducted in this study. However several studies
have already investigated the prognostic role of the CONUT
score compared to other biomarkers including PNI, PLR,
NLR, GPS, and CAR (10, 15-17). Most of the studies
reported that the CONUT score was the most significant
indicator to predict prognosis (10, 15, 16). In contrast, one
study showed that CAR was the best prognostic factor (17).
Accordingly, further large well-designed studies should be
performed to better understand the clinical role of the
CONUT score on outcomes in EC patients. 

Conclusion 

The assessment of the CONUT score may be clinically useful
to estimate prognosis in patients undergoing esophagectomy
for EC. The CONUT score has the potential to be helpful to
estimate the postoperative complication risk after
esophagectomy. However, further prospective larger studies
are necessary to clarify the association of the CONUT score
with short-term outcomes and clinicopathological factors in
EC patients.
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