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Review Article

Prognostic Significance of Preoperative Controlling Nutritional Status
Score in Patients Who Underwent Hepatic Resection for Hepatocellular
Carcinoma
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sity School of Medicine, Seoul, Korea

Malnutrition is common in patients with hepatocellualar carcinoma (HCC), and is associated
with postoperative complications after hepatectomy, and also increased mortality. However,
there is currently no recommendation for assessment of nutritional status in HCC patients.
The controlling nutritional status (CONUT) score has been correlated with prognosis in
gastrointestinal cancer patients, but there are few reports on the prognostic significance of
the CONUT score in patients who underwent hepatectomy for HCC. Existing results show that
patients with high CONUT scores who undergo hepatectomy for HCC have poorer survival
outcomes, and experience more complications than other patients. In this paper, we review the
literature, and reveal that patients who underwent hepatectomy for HCC with high preoperative
CONUT scores had poorer outcomes than those with low CONUT scores. Therefore, we conclude
that a preoperative CONUT score may be useful for prognostic prediction in patients with HCC
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INTRODUCTION

Hepatocellular carcinoma (HCC) is the third-leading
cause of cancer-related deaths worldwide.' HCC is associated
with liver cirrhosis in 80-90% of patients. In addition, these
patients typically suffer from malnutrition, which has been
associated with a poor prognosis. Consequently, an indicator
that could easily and accurately assess malnutrition would be

particularly valuable for HCC patients.”*
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Although preoperative diagnoses, surgical techniques, and
postoperative management for HCC have improved, clinical
outcomes for HCC remain poor, with a 5-year recurrence
rate of 70%, even in patients undergoing curative treatment.’
Several studies have reported potential prognostic factors for
HCC. In contrast to other solid malignancies, the prognosis
and treatment options for HCC depend on tumor stage and
hepatic functional reserve.’ The two most commonly used
scoring systems are the Cancer of the Liver Italian Program
score, and the Barcelona Clinic Liver Cancer staging classifi-
cation.”* However, these scoring systems focus on tumor re-
lated factors, liver functional reserve, and physical condition,
which are difficult to predict accurately for prognosis.

Recently, both systemic inflammatory responses indicated

by the prognostic nutritional index (PNI), and immune-nu-
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tritional status determined by the controlling nutritional sta-
tus (CONUT) score, have been correlated with poor survival

in patients with HCC.

9-11 . . .
Herein, we review the literature,

and report on the prognostic significance of preoperative
CONUT scores in patient clinical outcomes after hepatic re-
section for HCC.

NUTRITION AND PROGNOSIS FOR HCC

Recently, several studies have reported cumulative data on
systemic inflammatory and nutritional status in cancer pro-
gression, and its association with clinical outcomes.”"* Mal-
nutrition is frequent but underdiagnosed in cancer patients,
even though one third of cancer patients are malnourished."”
Malnutrition is defined as a decline in lean body mass with
the potential for functional impairment at multiple levels."
In patients with liver cirrhosis leading to HCC, malnutrition
is a common finding and is associated with increased mortal-

ity and reduced quality of life.

19,20 P
However, there is no cur-

rent recommendation for assessment of nutritional status in
patients with HCC.

A prospective study identified malnutrition as an indepen-
dent negative prognostic factor in HCC, but interventional
studies addressing the effect of nutritional therapy in HCC
patients are few.”' Huang et al.” reported that malnutrition
was associated with an increased risk of postoperative com-
plications and a prolonged length of hospital stay following
hepatectomy in patients with HCC.” In patients undergoing
curative resection for HCC, perioperative nutritional man-
agement has been identified as a key determinant of treat-
ment success. Consequently, there is an urgent need for an

objective and simple laboratory test to evaluate malnutrition.

EVALUATION OF NUTRITIONAL INDEXES

The currently available screening tools for malnutrition
include anthropometric measurements, subjective global as-
sessment (SGA), the Nutritional Risk Screening (NRS 2002)
score, the mini nutritional assessment (MNA) score, labora-
tory work-up, and bioelectrical impedance analysis (BIA)

measurement for sarcopenia.

https://www.e-jlc.org/

The SGA and anthropometric measurements are useful
screening tools for nutritional status assessment, but are not
suitable for patients with liver cirrhosis. In addition, ascites
and edema frequently impede determination of body mass
index (BMI), hence BMI is not suitable for identification of
malnourished patients with HCC.***

The NRS 2002 is a tool developed by Kondrup et al.” and
the European Society for Clinical Nutrition and Metabolism
working group. It includes measurements of current poten-
tial undernutrition and disease severity, and correlates them
with clinical outcomes of cancer patients in multivariate
analyses.” The MNA score is a simple and quick method de-
veloped by Vellas et al.” for the assessment of nutritional sta-
tus in elderly patients. In patients with liver cancer, the MNA
can be an effective tool for assessing the nutritional status of
patients with liver cancer, but data regarding the impact on
patient clinical outcomes have not been published yet.”

The BIA electronically measures body composition and
serves as an objective, reliable, and non-invasive method for
malnutrition assessment in HCC patients.”® Anthropometric
measurement is not reliable for assessing malnutrition in
HCC patients.

The SGA, NRS 2002, and MNA are designed to require in-
vestigators to evaluate nutritional issues through individual
interviews with patients, requiring time-consuming and
skilled personnel. BIA and sarcopenia measurements also re-
quire experts to operate the necessary equipment. However,
the CONUT score is an objective and simple laboratory test
for evaluation of malnutrition.

The PNI is calculated from the serum albumin level and
total lymphocyte count, and has conventionally been used to
evaluate immune-nutritional status and surgical risk in gas-
trointestinal surgery.”" In addition, the PNI is a significant
prognostic factor for evaluating short-term outcomes or
overall survival (OS) of HCC patients after hepatectomy.””
A recent report suggested that the CONUT score predicted
survival in colorectal cancer patients more accurately than
the PNIL.™

The CONUT is a newly proposed scoring system, first re-
ported by Ignacio de Ulibarri et al.” in 2005 as a screening

tool for early detection and continuous control of hospital

107



Journal of Liver Cancer
Volume 20 Number 2, September 2020

undernutrition. The CONUT is calculated from three blood
parameters: serum albumin, total peripheral lymphocyte
counts, and total cholesterol concentration, which may be
readily determined from a venous blood sample. The PNI
and CONUT scores both involve measurement of serum al-
bumin and total lymphocyte count. The serum albumin level
is an indicator of protein reserves, and is a strong marker of
host nutritional status as well as non-nutritional factors in-
cluding hepatic functional reserve and inflammation.” The
total lymphocyte count serves as an indicator of impaired
immune defenses due to undernutrition, and is also a reliable
marker reflecting immune and nutritional status in patients
with HCC.” Unlike the PNI, the CONUT score includes the
cholesterol level, which is a parameter of caloric depletion
and considered a prognostic predictor of surgical outcome

*% The combination of three

after hepatectomy for HCC.
variables in the CONUT score, including serum total choles-
terol, may more accurately reflect immune and nutritional
conditions. Since the CONUT score can predict survival, its
application is advisable to provide preoperative nutritional
support to high-risk patients.

The CONUT score, summarized in Table 1, and as de-
scribed above includes serum albumin, total lymphocyte
counts, and total cholesterol levels.” Patients with CONUT
scores of 0-1 have a normal nutritional status, those with
CONUT scores of 2-4 are at mild risk, those with CONUT
scores of 5-8 are at moderate risk, and those with CONUT

scores of 9-12 are at severe risk of malnutrition.

Table 1. CONUT score for assessment of undernutrition status

CHARACTERISTICS OF THE SELECTED
STUDIES

Most recently published studies have been retrospective,
and conducted mainly in Japan and China. Study character-
istics are shown in Table 2. The CONUT cut-off criteria in-
cluded original cut-off methods and study-specific cut-off
methods. The various studies determined cut-off values for
CONUT scores by dividing patients into 2 groups: 1) CO-
NUT <1vs. CONUT =2 in one study,” 2) CONUT <2vs.
CONUT =3 in one study,” 3) CONUT <3vs. CONUT =
4 in 2 studies,”* and CONUT <4 vs. CONUT =5 in one
study.” The HCC prevalence in patients with high CONUT

scores ranged from 9.1-49.2%.

POSTOPERATIVE OUTCOMES

Postoperative outcomes based on the CONUT scores are
summarized in Table 3. One study by Li et al.” reported signifi-
cant differences in postoperative complications according to
CONUT scores, and found that postoperative complications
after hepatectomy were closely associated with hepatectomy-
related mortality. The study investigated the relationship be-
tween CONUT scores and postoperative complications in
1,334 HCC patients who underwent hepatectomy. A CONUT
score of 8 was identified as the cut-off value. The patients were
divided into two groups: the high-score group where CONUT
=8, and the low- score group where CONUT <8. Based on
multivariate analysis, an early postoperative CONUT =8 (odds

Undernutrition status

Normal Light Moderate Severe
Albumin (g/dL) >3.5 3.0-349 2.5-29 <2.5
Score 0 2 4 6
Total lymphocytes (/mm’) >1,600 1,200-1,599 800-1,199 <800
Score 0 1 2 3
Total cholesterol (mg/dL) >180 140-180 100-139 <100
Score 0 1 2 3
Total score 0-1 2-4 5-8 9-12

CONUT, controlling nutritional status.
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ratio [OR]=2.054, 95% confidence interval [CI]=1.371-3.078,
P<0.001), and transfusion (OR=3.235, 95% CI=2.159-4.847,
P<0.001) were identified as independent risk factors for major
postoperative complications.”

Wang et al.” reported that a high CONUT score was a
predictor of poor survival and postoperative hepatitis B virus
reactivation in HBV-related HCC patients with low HBV-
DNA levels of <500 copies/mL. They insisted that greater
care should be taken with low HBV-DNA patients with im-
paired immune-nutrition status since further antiviral thera-
py might be necessary.

Lin et al." conducted a retrospective study on 380 HBV-
associated HCC patients who underwent hepatectomy be-
tween 2006 and 2012. They divided patients into two groups,
those with a CONUT score =2, and those with a score <2.
Results showed that the high-score group had a poorer

5-year survival curve than the low-score group (66.7% vs.

82.8%), respectively, P=0.001). The 5-year recurrence-free
survival (RFS) rates were also worse in the high-score group
than in the low-score group (37.2% vs. 47.6%, respectively,
P=0.016). The authors demonstrated that the CONUT score
was a better predictor of survival than the PNI score.

Takagi et al."' reviewed medical records data from 295 pa-
tients who underwent hepatectomy for HCC between 2007
and 2014. They divided patients into two groups: high CO-
NUT =3 score, and low CONUT =2 score. The 2- and
5-year RFS rates were 45.8% and 27.9%, in the high-score
group, and 57.6% and 41.4%, in the low-score group, re-
spectively (P=0.011). The 2- and 5-year OS rates following
hepatectomy were 77.7% and 61.9% in the high-score group
and 89.3% and 74.9% in the low-score group, respectively.
Multivariate analysis showed that five variables were signifi-
cant factors for a poor prognosis: 1) high CONUT score, 2)

American Society of Anesthesiologists physical status of 3 or

Table 2. Selected literatures on the effects of CONUT score in patients who underwent surgery for HCC

Cut-off for

Study Year  Country Study design Cases (male, %) high-CONUT Pre\zg/lt)ence Cut-off method
group >

Takagi et al.” 2017 Japan Retrospective, 295 (241,81.7) >3 40 NA
single center

Harimoto et al.” 2017 Japan Retrospective, 357 (270, 75.6) >4 19.3 ROC analysis
single center

Harimoto et al.” 2018 Japan Retrospective, 2,461 (1,785,72.5) >4 219 ROC analysis
multi-center

Takagi et al.*® 2019 Japan Retrospective, 331 (269, 81.3) >5 91 Original cut-off
single center

Lin et al.* 2019 China Retrospective, 380 (333, 876) >2 492 ROC analysis

single center

CONUT, controlling nutritional status; HCC, hepatocellular carcinoma; NA, not available; ROC, receiver operating characteristic.

Table 3. Studies reporting the effects of CONUT score on postoperative outcomes in HCC patients

Postoperative complications

Study Groups based on CONUT e @C e Outcomes

Takagietal.” CONUT <2 vs. CONUT =3 14.19% vs. 15.2% (P=0.79) 5yr-0S 74.9% vs. 61.9%, 5yr-RFS 41.4% vs. 27.9%
Harimoto et al.” CONUT <3 vs. CONUT >4 14.9% vs. 20.3% (P=0.36) 5yr-0S 78.0% vs. 47.6%, 5yr-RFS 38.0% vs. 8.8%
Harimoto et al.” CONUT <3 vs. CONUT >4 11.0% vs. 17.7% (P<0.01) Not measured

Takagi et al.*® CONUT <4 vs. CONUT =5 13.6% vs. 23.3% (P=0.15) In-hospital mortality 1.3% vs. 10.0% (P=0.002)

Lin et al. CONUT <2 vs. CONUT =2 23.3% vs. 294% (P=0.177) 5yr-0S 82.8% vs. 66.7%, 5yr-RFS 47.6% vs. 37.2%

CONUT, controlling nutritional status; CDC, Clavien-Dindo classification; OS, overall survival; RFS, recurrence-free survival.
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4, 3) Child-Pugh score B, 4) presence of multiple tumors,
and 5) microvascular invasion. They found a strong correla-
tion between CONUT score and survival, with high-score
patients demonstrating significantly lower RFS and OS."
Takagi et al.” also reviewed clinical data from 331 patients
who underwent hepatectomy for HCC between 2007 and
2015. Patients were divided into two groups, those with a
high CONUT =5 score and those with a low CONUT =<4
score. The high-score group had significantly higher inci-
dences of 30-day mortality (£<0.001), in-hospital mortality
(P=0.002), ascites (P=0.006), post-hepatectomy liver failure
(P=0.02), sepsis (P=0.01), and enteritis (P<0.001) compared
to the low-score group. They also found a significant rela-
tionship between the CONUT score and various clinical pa-
rameters such as the Child-Turcotte-Pugh score, platelet
count, prothrombin time, technetium-99m diethylenetri-
amine-penta-acetic acid-galactosyl human serum albumin
value, and degree of fibrosis. Notably, PNI was not an inde-
pendent predictor in this study. Therefore, the CONUT
score may be a more accurate prognostic factor than the PNI
since the CONUT score also includes total cholesterol level.
Moreover, a high CONUT score was more helpful than a
PNI score for evaluating patient nutritional status and mor-
tality risk after liver surgery. Consequently, the authors con-
cluded that compared with other scoring systems (such as
the PNI), the CONUT score was more accurate and objec-
tive, and performed better as a prognostic marker."
Harimoto et al.* retrospectively reviewed the survival rate
of 357 patients who underwent hepatectomy for HCC be-
tween 2004 and 2015. The optimal cut-off value for the pre-
operative CONUT score calculated by ROC curve analysis
was 3. Patients were assigned to two groups, those with a
CONUT score >3 (high-score group) and patients with a
score =3 (low-score group). The 5-year OS rates of patients
with low and high CONUT scores were 78.0% and 47.6%,
respectively, and the 5-year RES rates were 38.0% and 8.8%,
respectively. Multivariate analysis identified six prognostic
factors for reduced OS: 1) older age, 2) liver damage B, 3)
high CONUT score, 4) poor tumor differentiation, 5) intra-
hepatic metastasis, and 6) blood transfusion. Additionally,

five prognostic factors were identified for reduced RFS in-
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cluding: 1) older age, 2) higher indocyanin green retention
rate at 15 minutes, 3) larger tumor size, 4) intrahepatic me-
tastasis, and 5) blood transfusion. The authors concluded
that CONUT scores were independently associated with OS,
but not RFS, in HCC patients undergoing hepatectomy.*

Harimoto et al.”

also performed a multi-institutional ret-
rospective analysis of 2,461 patients who underwent curative
resection for HCC. They applied an optimal cut-off value for
the preoperative CONUT score of 4. Of the 2,461 patients,
54 (21.9%) had preoperative CONUT scores =4 (the high-
score group). After propensity score matching, the prognosis
for OS and RFS in patients with high CONUT scores was
significantly worse than that for patients with low CONUT
scores. The selected cut-off in the study indicated severe pre-
operative immune and nutritional status in many patients
with liver cirrhosis, and therefore the authors presumed that
sarcopenia was related to nutritional status or host immune
status, and might lead to a high CONUT score.

Liu et al.” reported that a systemic inflammation-based
score can predict survival in intermediate- to advanced-HCC
patients receiving transcatheter arterial chemoembolization
(TACE). Hence, the CONUT score could help predict the
survival rate of HCC patients undergoing TACE, but further
study is needed for confirmation.

Previous meta-analyses have reported that long-term out-
comes for gastrointestinal and solid tumor patients with high
CONUT scores are poor.”*” However, these studies had lim-
itations. First, the number of included papers was relatively
small, and included few HCC meta-analyses mostly conduct-
ed in Japan and China. Accordingly, the results might not be
generalizable to other populations. Second, most of the pa-
pers were retrospective studies and applied different CONUT
score cut-off values. In future, standardization is essential,
and more studies are needed, especially from Western coun-
tries, to confirm the effects of CONUT scores on HCC out-
comes.

Unlike other cancers, HCC patients typically also have liv-
er cirrhosis. However, most of the patients undergoing sur-
gery are patients with Child-Pugh A scores, so their albumin
levels are often normal. Thus, we speculate that in HCC, the

CONUT score might be a more comprehensive and superior

https://www.e-jlc.org/
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predictor for nutritional risk than the PNI score.

CONCLUSIONS

Malnutrition was associated with unfavorable outcomes in
patients who underwent hepatectomy for HCC. Evaluation
of nutritional status may provide additional prognostic in-
formation. This study suggests that the CONUT score is a
valuable preoperative predictor of survival in patients with
HCC. Alimentary intervention in patients with high CONUT
scores can improve nutritional status and long-term survival.
However, future multi-institutional prospective studies are

required for confirmation.
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