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ABSTRACT

The nutritional status of a patient has prognostic potency concerning short- and long-term outcomes, including survival, in many diseases. The
controlling nutritional status (CONUT) score is a method for assessing nutritional status and predicting outcomes of several diseases. This study
sought to systematically identify the prognostic role of preoperative CONUT score on posttreatment overall survival (OS), recurrence-free survival
(RFS), and cancer-specific survival (CSS) in patients with cancer. The PubMed, SCOPUS, and Google Scholar databases and Google were searched
for all dates until December 2019. Original articles investigating the association of preoperative CONUT score with survival in cancer patients who
underwent surgery were included. Duplicate and irrelevant reports were screened out and the remaining articles assessed for quality and data
extracted during critical analysis. Results of multivariate analysis were used to evaluate the prognostic competence of CONUT score in predicting
survival. The search method identified an initial 181 articles, of which 32 were included in the final analysis. Lower OS, CSS, and RFS rates were
reported by 100%, 100%, and 87.0% of the included studies, respectively, in cancer patients with high CONUT scores. A prognostic role of the CONUT
score for prediction of OS, CSS, and RFS in cancer patients was shown by 91.7%, 90.9%, and 52.6% of the studies, respectively. The receiver operating
characteristic curve area under the curve (AUC) value of the CONUT score for predicting OS, CSS, and RFS was at an acceptable level (>0.5) in all
studies with available AUC values (n = 19). Sixty percent (12 of 20) of the studies reported that high CONUT score was significantly related to lower
BMI. The findings promote confidence that a high preoperative CONUT score is associated with poor survival rate and is an independent prognostic
factor of OS and CSS in patients with various types of cancer. Evaluation of the preoperative CONUT score might help clinicians in decision-making
with respect to surgical implications. Adv Nutr 2021;12:234–250.
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Introduction
A biomarker is a biological feature that is measured to
indicate the body’s biological situation or condition, objec-
tively, in relation to, e.g., normal or pathogenic processes,
or pharmacologic reactions to a therapeutic approach (1). In
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clinical practice, biomarkers are often used for early diagnosis
or monitoring of a disease; predicting the risk or outcome
of a disease; measuring the effectiveness or harmfulness of a
treatment regimen or other aspects of health; or screening of
patients (2).

Prognostic biomarkers are baseline evaluations of disease
features or patients’ characteristics that can predict the risk
or outcome of the disease in patients regardless of therapy
(3). In cancers, a prognostic biomarker could be an attribute
of the disease (such as size of the tumor or stage or grade
of the cancer) or an individual characteristic of the patient
(such as age, sex, or weight loss) that may influence the
outcome. Prognostic biomarkers are beneficial in predicting
the outcomes, developing a treatment plan, and decision-
making regarding surgical or chemotherapy implications
(4).
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Malnutrition is prevalent in cancer patients, which can
affect short- and long-term outcomes. Nutritional status
has a prognostic capacity for posttreatment long-term
outcomes, including disease progression and survival, in
patients (5). The controlling nutritional status (CONUT)
score is an efficient nutritional screening tool for assessing
the nutritional status of patients and is useful for early
detection of undernutrition in all hospital inpatients. This
tool is computed from the 3 clinical parameters of serum
albumin, total cholesterol concentration, and total peripheral
lymphocyte counts (6).

Multiple investigations have recently examined the prog-
nostic capacity of the CONUT score on posttreatment
complications, clinicopathological factors, and long-term
outcomes in several types of diseases such as heart failure,
liver disease, hypertension, and cancer (7–10). However,
to our knowledge, the prognostic value of the CONUT
score with regards to long-term outcomes has not yet
been systematically reviewed in patients with cancer. The
research question was “Is controlling nutritional status useful
as a prognostic biomarker of survival in cancer patients
who underwent surgery?” Therefore, this study aimed to
systematically identify the prognostic role of preoperative
CONUT score on posttreatment long-term outcomes includ-
ing overall survival (OS), recurrence-free survival (RFS), and
cancer-specific survival (CSS) in patients with cancer.

Methods
Search strategy and selection criteria
This review was conducted according to the guidelines
indicated in the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses protocols, 2015 statement. The
PubMed, Google Scholar, and SCOPUS databases and
Google were searched for all dates until December 2019.
Journal articles and observational studies were searched.
Original articles and congresses (if information of interest
was available) in the English language that investigated the
association of preoperative CONUT score with survival
in cancer patients who underwent surgery were included.
Inclusion criteria were as follows: articles that studied cancer
patients who underwent surgery, and availability of postoper-
ative survival information in the article. Research that studied
cancer patients who underwent chemotherapy, radiotherapy,
or immunotherapy without surgery, or with an unclear
treatment method was excluded. Studies with postoperative
CONUT score were also excluded. Studies that applied
neoadjuvant therapy along with an operation were included
in the present study if the effect of adjuvant therapy was
considered in the multivariate analysis, otherwise they were
excluded. Reviews, conferences, animal studies, editorials,
and letters were also excluded. The following search terms
were used: “controlling nutritional status” (in title) AND
“survival” (in title/abstract) AND “cancer OR tumor OR
carcinoma OR malignant” (in title/abstract). Reference lists
of the articles were manually reviewed to identify further
studies.

Screening of the articles
The extracted articles were saved in an EndNote file (Clari-
vate Analytics) and sorted to remove duplicate reports. The
remaining titles and abstracts were reviewed to screen articles
with the correct scope for the present review. The full texts of
the screened articles were then critically analyzed separately
for eligibility.

Quality assessment of the articles
The Newcastle-Ottawa scale for cohort studies was used
for assessment of the quality of the included studies (11).
Articles were categorized as good quality (if 3 or 4 stars in
the selection domain AND 1 or 2 stars in the comparability
domain AND 1 or 2 or 3 stars in the outcome/exposure
domain were gained), fair quality (if 2 stars in the selection
domain AND 1 or 2 stars in the comparability domain AND
2 or 3 stars in the outcome/exposure domain were achieved),
or poor quality (if 0 or 1 star in the selection domain OR
0 stars in the comparability domain OR 0 or 1 star in the
outcome/exposure domain were attained).

Data extraction
Full texts of the screened articles were carefully reviewed
and data were extracted with regard to authors, year of
publication, country, study design, type of cancer, type of
treatment, number and age of patients, follow-up time,
method and time of CONUT assessment, CONUT cutoffs,
method of CONUT cutoff determination, efficacy of the
CONUT score (sensitivity and specificity) for prognosis of
survival, survival rates and their association with CONUT
score, method of survival rate estimation, method of statis-
tical analysis, confounding factors, and adjustments. Results
of multivariate analysis were used to evaluate the prognostic
effect of CONUT score on survival, in this review.

The time interval from surgery to radiological or histo-
logical detection of recurrence or metastasis or progression
of disease was defined as RFS, disease-free-survival (DFS),
or progression-free survival (PFS), which were all placed in
1 group (12, 13). The time interval from surgery to cancer-
related death was defined as CSS (12, 14) and the time interval
from surgery to overall death or last follow-up was defined as
OS (12, 15). Studies that did not specify type of survival were
considered as OS in this review.

Results
As Figure 1 shows, initially 181 titles and abstracts were
found using the search method (173 by databases, 5 by
Google, and 3 by reference list searching). After elimination
of duplicate studies, 62 articles remained. During the screen-
ing stage, 50 studies were found to be relevant to the study
subject. During critical analysis, 18 articles were excluded
because of not being written in English (n = 3), being
conference papers (n = 2), being generic studies (n = 2),
similarity (n = 1), low quality (n = 1), unclear treatment
method (n = 2), postoperative CONUT score (n = 1),
and applying adjuvant therapy without considering it in the
multivariate analysis (n = 6). Eventually, 32 original studies
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FIGURE 1 Flow diagram of the study. CONUT, controlling nutritional status.

(10, 12, 16–45) (W Yang, C Shou, J Yu, Q Zhang, X Liu, H Yu,
X Lin, unpublished results, 2019) matched the study scope
and, thus, were comprised in the final review and analysis
(Figure 1).

Characteristics of the studies
As Table 1 shows, 62.5% (n = 20) of the included studies
were performed in Japan, 31.3% (n = 10) in China, and
6.3% (n = 2) in South Korea. All the studies included
were retrospective cohort investigations except the report by
Huang et al. (22), a prospective cohort study. Of the articles,
96.9% (31 of 32) were published between 2017 and 2019.

In all included studies the CONUT score was evaluated
based on serum albumin concentration, total lymphocyte
count, and total cholesterol concentration in each patient. Of
the studies, 90.6% (29 of 32) used the Kaplan–Meier method
and log-rank test to estimate survival rates and 96.9% (31
of 32) used Cox proportional hazards regression models to
calculate HRs and 95% CIs.

The receiver operating characteristic (ROC) curve and the
AUC were used to evaluate the efficacy of the CONUT score
for predicting survival (65.6%, 21 of 32) and to determine the
optimal cutoff for the CONUT score. The highest Youden

index was used to attain the optimal cutoff of the CONUT
score in 10 studies.

According to the Newcastle-Ottawa scale, all studies
achieved good quality scores (Supplemental Table 1).

Relation between CONUT score and patients’ survival
Twenty-four articles studied the OS rate in different CONUT
groups, for which all the studies (100%) showed that patients
with high CONUT scores had significantly shorter OS than
those with low CONUT scores (P < 0.05). Twenty-four of
the studies investigated the prognostic effect of high CONUT
score with regards to OS. Based on the multivariate analysis,
91.7% (22 of 24) of the studies demonstrated that CONUT
score was an independent prognostic factor of OS (P < 0.05).

Eleven studies investigated CSS, cancer-specific mortality
(CSM), or disease-specific survival (DSS) rate in different
CONUT groups and all the studies (100%) indicated that
patients with a high CONUT score had significantly shorter
CSS than those with a low CONUT score (P < 0.05).
According to multivariate analysis, 90.9% (10 of 11) of the
studies reported that CONUT score was an independent
prognostic factor of CSS (P < 0.05).

Twenty-three studies investigated RFS, DFS, or PFS rate
in different CONUT groups and 87.0% (20 of 23) of the

236 Kheirouri and Alizadeh



TA
BL

E
1

Ch
ar

ac
te

ris
tic

s
of

th
e

st
ud

ie
s

in
cl

ud
ed

an
d

fin
di

ng
s

on
pr

og
no

st
ic

po
te

nt
ia

l(
ac

co
rd

in
g

to
m

ul
tiv

ar
ia

te
an

al
ys

is
)a

nd
effi

ca
cy

of
th

e
CO

N
U

T
sc

or
e

in
pr

ed
ic

tin
g

su
rv

iv
al

1

Re
fe

re
n

ce
C

ou
nt

ry
,

st
ud

y
d

es
ig

n
Ty

p
e

of
ca

n
ce

r
Pa

ti
en

ts
,n

A
g

e,
y

Fo
llo

w
-u

p
ti

m
e

CO
N

U
T

sc
or

e
cu

to
ff

s

D
et

er
m

in
at

io
n

of
op

ti
m

al
cu

to
ff

va
lu

es
fo

rC
O

N
U

T
sc

or
e/

in
d

ex

CO
N

U
T

sc
or

e
effi

ca
cy

fo
r

p
re

d
ic

ti
n

g
su

rv
iv

al

C
al

cu
la

ti
on

m
et

h
od

of
su

rv
iv

al
ra

te
,

H
R,

an
d

CO
N

U
T

sc
or

e2
Fi

n
d

in
g

s

Re
la

ti
on

of
CO

N
U

T
sc

or
e

an
d

B
M

I

A
hi

ko
et

al
.

(1
6)

Ja
pa

n,
re

tr
o-

sp
ec

tiv
e

co
ho

rt

Co
lo

re
ct

al
ca

nc
er

(S
ta

ge
I–

IV
),

un
de

rw
en

t
su

rg
er

y

83
0

(4
70

m
al

es
,3

60
fe

m
al

es
)

M
ed

ia
n

(ra
ng

e)
:7

8
(7

5–
94

)

≥5
y

0–
1

(n
=

50
8)

2–
3

(n
=

24
9)

≥4
(n

=
73

)

N
ot

in
di

ca
te

d.
N

ot
in

di
ca

te
d.

∗¶
�

H
ig

he
rC

O
N

U
T

gr
ou

p
ha

d
th

e
lo

w
es

t5
-y

O
S

ra
te

(P
<

0.
00

01
).

CO
N

U
T

sc
or

e
w

as
a

si
gn

ifi
ca

nt
pr

og
no

st
ic

fa
ct

or
of

O
S

(≥
4

vs
.0

–1
:H

R:
2.

24
;9

5%
C

I:
1.

48
,

3.
30

;P
<

0.
00

1)
af

te
r

ad
ju

st
m

en
tf

or
co

nf
ou

nd
er

s.

BM
Id

id
no

t
di

ffe
r

be
tw

ee
n

CO
N

U
T

gr
ou

ps
.

A
ka

m
in

e
et

al
.

(1
7)

Ja
pa

n,
re

tr
o-

sp
ec

tiv
e

Lu
ng

ad
en

oc
ar

-
ci

no
m

a,
un

de
rw

en
t

su
rg

er
y

10
9

(7
6

m
al

es
,

33
fe

m
al

es
)

M
ea

n
(ra

ng
e)

:
72

(4
5–

85
)

4–
13

y
H

ig
h:

≥1
(n

=
74

)
Lo

w
:0

(n
=

35
)

RO
C

cu
rv

e/
—

AU
C

:0
.5

96
Se

ns
iti

vi
ty

:
0.

67
11

;
sp

ec
ifi

ci
ty

:
0.

43
75

∗¶
�

H
ig

h-
CO

N
U

T
gr

ou
p

ha
d

lo
w

er
5-

y
O

S
(P

=
0.

04
)a

nd
D

FS
(P

=
0.

01
)r

at
es

.
CO

N
U

T
sc

or
e

w
as

in
de

pe
nd

en
tly

as
so

ci
at

ed
w

ith
D

FS
(H

R:
2.

63
;9

5%
C

I:
1.

33
,5

.6
8;

P
=

0.
00

4)
an

d
O

S
(H

R:
2.

64
;

95
%

C
I:

1.
06

,7
.8

0;
P
=

0.
04

).

H
ig

h-
CO

N
U

T
gr

ou
p

ha
d

lo
w

er
BM

I
( P

=
0.

02
5)

.

El
gh

ia
ty

et
al

.
(1

2)
So

ut
h

Ko
re

a,
re

tr
os

pe
c-

tiv
e

co
ho

rt

N
on

m
et

as
ta

tic
cl

ea
rc

el
l

re
na

lc
el

l
ca

rc
in

om
a,

un
de

rw
en

t
ra

di
ca

lo
r

pa
rt

ia
l

ne
ph

re
ct

om
y

10
46

(7
45

m
al

es
an

d
30

1
fe

m
al

es
)

M
ed

ia
n

(ra
ng

e)
:5

6
(4

6–
64

)

M
ed

ia
n

(ra
ng

e)
:6

3
(4

3–
87

)m
o

H
ig

h:
>

2
(n

=
11

5)
Lo

w
:≤

2
(n

=
93

1)

RO
C cu

rv
e/

Yo
ud

en
In

de
x

AU
C

(b
as

ed
on

O
S)

=
0.

63
3

Se
ns

iti
v-

ity
=

46
.4

%
;

sp
ec

i-
fic

ity
=

73
.7

%
(P

=
0.

00
1)

∗¶
�

H
ig

h-
CO

N
U

T
gr

ou
p

ha
d

lo
w

er
3-

an
d

5-
y

RF
S

(P
<

0.
00

1)
,C

SS
(P

=
0.

00
6)

,a
nd

O
S

(P
<

0.
00

1)
ra

te
s.

H
ig

h
CO

N
U

T
sc

or
e

w
as

an
in

de
pe

nd
en

t
pr

ed
ic

to
ro

fR
FS

(H
R:

3.
09

;9
5%

C
I:

1.
45

,
6.

59
;P

=
0.

00
3)

,C
SS

(H
R:

4.
66

;9
5%

C
I:

1.
62

,1
3.

39
;

P
=

0.
00

4)
,a

nd
O

S
(H

R:
2.

81
;9

5%
C

I:
(1

.4
4,

5.
50

;
P
=

0.
00

3)
.

H
ig

h-
CO

N
U

T
gr

ou
p

ha
d

lo
w

er
BM

I
(P

=
0.

00
1)

.

(C
on

tin
ue

d)

CONUT score and survival in cancer patients 237



TA
BL

E
1

(C
on

tin
ue

d)

Re
fe

re
n

ce
C

ou
nt

ry
,

st
ud

y
d

es
ig

n
Ty

p
e

of
ca

n
ce

r
Pa

ti
en

ts
,n

A
g

e,
y

Fo
llo

w
-u

p
ti

m
e

CO
N

U
T

sc
or

e
cu

to
ff

s

D
et

er
m

in
at

io
n

of
op

ti
m

al
cu

to
ff

va
lu

es
fo

rC
O

N
U

T
sc

or
e/

in
d

ex

CO
N

U
T

sc
or

e
effi

ca
cy

fo
r

p
re

d
ic

ti
n

g
su

rv
iv

al

C
al

cu
la

ti
on

m
et

h
od

of
su

rv
iv

al
ra

te
,

H
R,

an
d

CO
N

U
T

sc
or

e2
Fi

n
d

in
g

s

Re
la

ti
on

of
CO

N
U

T
sc

or
e

an
d

B
M

I

H
ar

im
ot

o
et

al
.(

18
)

Ja
pa

n,
re

tr
o-

sp
ec

tiv
e

co
ho

rt

H
ep

at
oc

el
lu

la
r

ca
rc

in
om

a,
un

de
rw

en
t

he
pa

tic
re

se
ct

io
n

24
61

(1
78

5
m

al
es

,6
76

fe
m

al
es

)

M
ea

n
±

SD
:

Lo
w

CO
N

U
T:

68
.2

±
10

.1
;

H
ig

h
CO

N
U

T:
69

.8
±

9.
2

N
ot

in
di

ca
te

d
H

ig
h:

≥4
(n

=
54

0)
Lo

w
:≤

3
(n

=
19

21
)

RO
C cu

rv
e/

Yo
ud

en
in

de
x

AU
C

(b
as

ed
on

O
S)

:0
.5

80
Se

ns
iti

vi
ty

:
31

.3
%

;
sp

ec
ifi

ci
ty

:
91

.6
%

(P
<

0.
01

)
AU

C
(b

as
ed

on
C

SS
):

0.
56

3
Se

ns
iti

vi
ty

:
30

.0
%

;
sp

ec
ifi

ci
ty

:
80

.1
%

(P
<

0.
01

)
AU

C
(b

as
ed

on
RF

S)
:0

.5
36

Se
ns

iti
vi

ty
:

63
.5

%
;

sp
ec

ifi
ci

ty
:

41
.9

%
(P

<
0.

01
).

∗¶
�

H
ig

h-
CO

N
U

T
gr

ou
p

ha
d

lo
w

er
O

S
an

d
RF

S
ra

te
s

(b
ot

h,
P
<

0.
01

).
H

ig
he

rC
O

N
U

T
sc

or
e

w
as

an
in

de
pe

nd
en

t
pr

ed
ic

to
ro

fp
oo

rO
S

(H
R:

1.
22

;9
5%

C
I:

1.
06

,1
.4

1;
P
=

0.
00

6)
an

d
RF

S
(H

R:
1.

22
;

95
%

C
I:

1.
06

,1
.4

0;
P
=

0.
00

6)
.

H
ig

h-
CO

N
U

T
gr

ou
p

ha
d

lo
w

BM
I

(P
<

0.
01

).

H
ar

im
ot

o
et

al
.(

19
)

Ja
pa

n,
re

tr
o-

sp
ec

tiv
e

H
ep

at
oc

el
lu

la
r

ca
rc

in
om

a,
un

de
r w

en
t

he
pa

tic
re

se
c t

io
n

35
7

(2
70

m
al

es
,8

7
fe

m
al

es
)

M
ea

n
±

SD
:

Lo
w

CO
N

U
T:

67
.3

±
10

.7
;

H
ig

h
CO

N
U

T:
69

.8
±

8.
5

≥5
y

H
ig

h:
>

3
(n

=
69

)
Lo

w
:≤

3
(n

=
28

8)

RO
C cu

rv
e/

Yo
ud

en
in

de
x

AU
C

(b
as

ed
on

O
S)

:0
.6

21
Se

ns
iti

vi
ty

:
56

.0
6%

;
sp

ec
ifi

ci
ty

:
66

.5
6%

AU
C

(b
as

ed
on

D
SS

):
0.

65
1

Se
ns

iti
vi

ty
:

65
.7

%
;

sp
ec

ifi
ci

ty
:

59
.5

%
.

∗¶
�

H
ig

h-
CO

N
U

T
gr

ou
p

ha
d

lo
w

er
5-

y
O

S,
RF

S,
an

d
D

SS
ra

te
s

(P
<

0.
01

).
H

ig
he

rC
O

N
U

T
sc

or
e

w
as

as
so

ci
at

ed
w

ith
po

or
O

S
(H

R:
2.

16
;

95
%

C
I:

1.
25

,3
.7

2;
P
=

0.
03

),
bu

tn
ot

w
ith

RF
S.

BM
Id

id
no

t
di

ffe
r

be
tw

ee
n

CO
N

U
T

gr
ou

ps
.

H
ira

ha
ra

et
al

.
(2

0)
Ja

pa
n,

re
tr

o-
sp

ec
tiv

e
Es

op
ha

ge
al

ca
nc

er
,

un
de

rw
en

t
cu

ra
tiv

e
th

o-
ra

co
sc

op
ic

es
op

ha
ge

c-
to

m
y

14
8

(1
32

m
al

es
,1

6
fe

m
al

es
)

M
ea

n
±

SD
:

CO
N

U
T

0:
65

.6
±

8.
2;

CO
N

U
T

1:
67

.5
±

8.
4;

CO
N

U
T

2-
3:

65
.3

±
8.

9

N
ot

in
di

ca
te

d
N

or
m

al
nu

tr
iti

on
:0

–1
(n

=
70

)
M

ild m
al

nu
tr

iti
on

:
2–

4
(n

=
62

)
M

od
er

at
e–

se
ve

re
m

al
nu

tr
iti

on
:

5–
12

(n
=

16
)

N
ot

in
di

ca
te

d.
N

ot
in

di
ca

te
d.

∗¶
�

CO
N

U
T

w
as

in
de

pe
nd

en
tly

as
so

ci
at

ed
w

ith
w

or
se

pr
og

no
si

s
fo

r
C

SS
(H

R:
1.

99
;9

5%
C

I:
1.

07
,3

.8
7)

,
P
=

0.
03

).

N
ot

in
di

ca
te

d.

(C
on

tin
ue

d)

238 Kheirouri and Alizadeh



TA
BL

E
1

(C
on

tin
ue

d)

Re
fe

re
n

ce
C

ou
nt

ry
,

st
ud

y
d

es
ig

n
Ty

p
e

of
ca

n
ce

r
Pa

ti
en

ts
,n

A
g

e,
y

Fo
llo

w
-u

p
ti

m
e

CO
N

U
T

sc
or

e
cu

to
ff

s

D
et

er
m

in
at

io
n

of
op

ti
m

al
cu

to
ff

va
lu

es
fo

rC
O

N
U

T
sc

or
e/

in
d

ex

CO
N

U
T

sc
or

e
effi

ca
cy

fo
r

p
re

d
ic

ti
n

g
su

rv
iv

al

C
al

cu
la

ti
on

m
et

h
od

of
su

rv
iv

al
ra

te
,

H
R,

an
d

CO
N

U
T

sc
or

e2
Fi

n
d

in
g

s

Re
la

ti
on

of
CO

N
U

T
sc

or
e

an
d

B
M

I

H
ira

ha
ra

et
al

.
(2

1)
Ja

pa
n,

re
tr

o-
sp

ec
tiv

e
co

ho
rt

G
as

tr
ic

ca
nc

er
,

un
de

rw
en

t
cu

ra
tiv

e
ga

st
re

ct
om

y

36
8

(2
54

m
al

es
,1

14
fe

m
al

es
)

Ra
ng

e:
36

–9
1

M
ed

ia
n:

35
.3

m
o

H
ig

h:
≥3

(n
=

10
5)

Lo
w

:≤
2

(n
=

26
3)

RO
C

cu
rv

e/
—

AU
C

(b
as

ed
on

5-
y

O
S)

:0
.6

25

Se
ns

iti
vi

ty
:

65
.0

%
;

sp
ec

ifi
ci

ty
:

57
.9

%

∗¶
�

H
ig

h-
CO

N
U

T
gr

ou
p

ha
d

lo
w

er
5-

y
O

S
ra

te
(P

<
0.

00
1)

.
A

m
on

g
al

lp
at

ie
nt

s,
O

S
w

as
in

de
pe

nd
en

tly
pr

ed
ic

te
d

by
th

e
CO

N
U

T
sc

or
e

(H
R:

2.
25

,P
=

0.
00

1)
.

CO
N

U
T

sc
or

e
w

as
an

in
de

pe
nd

en
t

pr
og

no
st

ic
fa

ct
or

fo
r

O
S

am
on

g
th

e
pr

op
en

si
ty

sc
or

e–
m

at
ch

ed
su

bg
ro

up
(H

R:
2.

44
;

95
%

C
I:

1.
46

,4
.0

7;
P
<

0.
00

1)
.

BM
Id

id
no

t
di

ffe
r

be
tw

ee
n

CO
N

U
T

gr
ou

ps
.

H
ua

ng
et

al
.

(2
2)

C
hi

na
,

pr
os

pe
ct

iv
e

co
ho

rt

G
as

tr
ic

ca
nc

er
,

un
de

rw
en

t
cu

ra
tiv

e
ga

st
re

ct
om

y

35
7

(2
75

m
al

es
,8

2
fe

m
al

es
)

M
ea

n
±

SD
:

73
.2

9
±

5.
24

1
y

N
or

m
al

:0
–1

(n
=

15
3)

Li
gh

t:
2–

4
(n

=
16

8)
M

od
er

at
e

an
d

se
ve

re
:≥

5
(n

=
36

)

N
ot

in
di

ca
te

d.
N

ot
in

di
ca

te
d.

¶�
CO

N
U

T
sc

or
e

w
as

an
in

de
pe

nd
en

t
pr

ed
ic

to
ro

f
po

st
op

er
at

iv
e

1-
y

su
rv

iv
al

(O
R:

2.
91

;
95

%
C

I:
0.

91
,9

.3
1;

P
=

0.
02

).

M
od

er
at

e–
se

ve
re

CO
N

U
T

gr
ou

p
ha

d
lo

w
er

BM
I

(P
<

0.
00

1)
.

Is
ek

ie
ta

l.
(2

3)
Ja

pa
n,

re
tr

o-
sp

ec
tiv

e
Co

lo
re

ct
al

ca
nc

er
(S

ta
ge

II/
III

),
un

de
rw

en
t

cu
ra

tiv
e

su
rg

er
y

20
4

(1
12

m
al

es
,9

2
fe

m
al

es
)

M
ea

n
±

SD
:

H
ig

h
CO

N
U

T:
66

.0
9
±

9.
23

;
Lo

w
CO

N
U

T:
71

.1
3
±

11
.5

7

8
y

or
un

til
th

ei
rd

ea
th

s
H

ig
h:

≥3
(n

=
54

)
Lo

w
:≤

2
(n

=
15

0)

RO
C

cu
rv

e/
—

AU
C

(b
as

ed
on

5-
y

C
SS

):
0.

62
4

(P
=

0.
07

6)
Se

ns
iti

vi
ty

:
0.

52
63

;
sp

ec
ifi

ci
ty

:
0.

76
22

∗¶
�

H
ig

h-
CO

N
U

T
gr

ou
p

ha
d

lo
w

er
5-

y
C

SS
(P

=
0.

00
2)

an
d

RF
S

(P
=

0.
00

2)
ra

te
s.

CO
N

U
T

sc
or

e
w

as
an

in
de

pe
nd

en
tr

is
k

fa
ct

or
fo

rC
SS

(O
R:

4.
21

;9
5%

C
I:

1.
21

,
13

.3
5;

P
=

0.
02

),
bu

t
no

tf
or

RF
S.

N
ot

in
di

ca
te

d.

Is
hi

ha
ra

et
al

.
(2

4)
Ja

pa
n,

re
tr

o-
sp

ec
tiv

e
co

ho
rt

Lo
ca

liz
ed

ur
ot

he
lia

l
ca

rc
in

om
a

tr
ea

te
d

w
ith

ra
di

ca
l

ne
ph

ro
ur

et
er

ec
-

to
m

y

10
7

(6
8

m
al

es
,

39
fe

m
al

es
)

M
ea

n
±

SD
:

Lo
w

CO
N

U
T:

72
.7

±
9.

98
;

H
ig

h
CO

N
U

T:
76

.1
±

8.
65

M
ea

n
±

SD
:

46
.1

±
32

.8
;

25
.5

±
18

.4
m

o

H
ig

h:
≥3

(n
=

24
)

Lo
w

:<
3

(n
=

83
)

RO
C cu

rv
e/

Yo
ud

en
in

de
x

AU
C

(b
as

ed
on

RF
S)

:0
.5

88
∗¶

�
H

ig
h-

CO
N

U
T

gr
ou

p
ha

d
lo

w
er

5-
y

RF
S

(P
=

0.
04

),
C

SS
(P

=
0.

00
4)

,a
nd

O
S

(P
=

0.
01

)r
at

es
.

N
ot

in
di

ca
te

d.

(C
on

tin
ue

d)

CONUT score and survival in cancer patients 239



TA
BL

E
1

(C
on

tin
ue

d)

Re
fe

re
n

ce
C

ou
nt

ry
,

st
ud

y
d

es
ig

n
Ty

p
e

of
ca

n
ce

r
Pa

ti
en

ts
,n

A
g

e,
y

Fo
llo

w
-u

p
ti

m
e

CO
N

U
T

sc
or

e
cu

to
ff

s

D
et

er
m

in
at

io
n

of
op

ti
m

al
cu

to
ff

va
lu

es
fo

rC
O

N
U

T
sc

or
e/

in
d

ex

CO
N

U
T

sc
or

e
effi

ca
cy

fo
r

p
re

d
ic

ti
n

g
su

rv
iv

al

C
al

cu
la

ti
on

m
et

h
od

of
su

rv
iv

al
ra

te
,

H
R,

an
d

CO
N

U
T

sc
or

e2
Fi

n
d

in
g

s

Re
la

ti
on

of
CO

N
U

T
sc

or
e

an
d

B
M

I

CO
N

U
T

sc
or

e
w

as
an

in
de

pe
nd

en
t

pr
ed

ic
to

ro
fC

SS
(H

R:
5.

44
;9

5%
C

I:
1.

95
,

14
.8

;P
=

0.
00

2)
,O

S
(H

R:
2.

90
;9

5%
C

I:
1.

18
,6

.7
5;

P
=

0.
02

),
an

d
RF

S
(H

R:
2.

26
;

95
%

C
I:

0.
97

,4
.9

4;
P
=

0.
05

8)
.

Ka
ng

et
al

.
(2

5)
Ko

re
a,

re
tr

o-
sp

ec
tiv

e
co

ho
rt

Re
na

lc
el

l
ca

rc
in

om
a,

un
de

rw
en

t
su

rg
er

y

18
81

(1
36

1
m

al
es

,5
20

fe
m

al
es

)

M
ea

n
±

SD
:

N
or

m
al

:
54

.2
1

±
12

.1
7;

M
ild

:
58

.6
9

±
12

.8
0;

M
od

er
at

e
to

se
ve

re
:

63
.6

9
±

12
.8

3

M
ed

ia
n

(ra
ng

e)
:4

1
(6

–1
78

)m
o

H
ig

h:
≥2

(n
=

50
8)

Lo
w

:0
–1

(n
=

13
73

)

RO
C

cu
rv

e/
—

RO
C

cu
rv

e
∗¶

�
H

ig
h-

CO
N

U
T

gr
ou

p
ha

d
sh

or
te

rR
FS

(P
=

0.
02

)a
nd

C
SM

(P
<

0.
00

1)
.

H
ig

h
CO

N
U

T
sc

or
e

w
as

an
in

de
pe

nd
en

t
pr

ed
ic

to
ro

fC
SM

(H
R:

1.
89

;9
5%

C
I:

1.
12

,3
.2

0;
P
=

0.
02

),
bu

tn
ot

fo
rR

FS
.

H
ig

h-
CO

N
U

T
gr

ou
p

ha
d

lo
w

er
BM

I
(P

<
0.

00
1)

.

Ka
to

et
al

.(
26

)
Ja

pa
n,

re
tr

o-
sp

ec
tiv

e
Pa

nc
re

at
ic

ad
e-

no
ca

rc
in

om
a,

un
de

rw
en

t
re

se
ct

io
n

34
4

(2
07

m
al

es
,1

37
fe

m
al

es
)

M
ea

n
±

SD
:

64
.8

±
9.

9
M

ed
ia

n
(ra

ng
e)

:2
9.

1
(0

.6
–1

78
.5

)
m

o

H
ig

h:
≥4

(n
=

79
)

Lo
w

:<
4

(n
=

26
5)

R O
C

cu
rv

e/
—

AU
C

(b
as

ed
on

2-
y

su
rv

iv
al

):
0.

61
4

(9
5%

C
I:

0.
56

,0
.6

7)
.

Se
ns

iti
vi

ty
:

30
.6

%
;

sp
ec

ifi
ci

ty
:

88
.6

%

∗¶
�

H
ig

h-
CO

N
U

T
gr

ou
p

sh
ow

ed
lo

w
er

O
S

(P
=

0.
00

2)
bu

tn
ot

RF
S.

H
ig

h
CO

N
U

T
sc

or
e

w
as

an
in

de
pe

nd
en

t
pr

og
no

st
ic

ris
k

fa
ct

or
fo

rO
S

(H
R:

1.
64

;9
5%

C
I:

1.
19

,
2.

26
;P

=
0.

00
3)

.

N
ot

in
di

ca
te

d.

Ku
ro

da
et

al
.

(2
7)

Ja
pa

n,
re

tr
o-

sp
ec

tiv
e

co
ho

rt

G
as

tr
ic

ca
nc

er
,

un
de

rw
en

t
cu

ra
tiv

e
re

se
ct

io
n

41
6

(2
67

m
al

es
,1

49
fe

m
al

es
)

M
ed

ia
n

(ra
ng

e)
:

67
.2

(2
5–

94
)

M
ed

ia
n

(ra
ng

e)
:6

1.
2

(1
–1

34
)m

o

H
ig

h:
≥4

(n
=

62
)

Lo
w

:≤
3

(n
=

35
4)

RO
C

cu
rv

e/
—

AU
C

(b
as

ed
on

O
S)

:0
.7

15
(9

5%
C

I:
0.

68
,

0.
75

)
AU

C
(b

as
ed

on
RF

S)
:0

.6
58

(9
5%

C
I:

0.
62

,
0.

70
)

AU
C

(b
as

ed
on

C
SS

):
0.

66
2

(9
5%

C
I:

0.
61

,
0.

71
)

∗¶
�

H
ig

h-
CO

N
U

T
gr

ou
p

ha
d

lo
w

er
5-

y
O

S
(P

<
0.

00
1)

,R
FS

(P
=

0.
02

),
an

d
C

SS
(P

=
0.

02
)r

at
es

.
CO

N
U

T
w

as
an

in
de

pe
nd

en
t

pr
og

no
st

ic
fa

ct
or

fo
r

O
S

(H
R:

2.
72

;9
5%

C
I:

1.
74

,4
.2

5;
P
<

0.
00

1)
,

bu
t n

ot
fo

rR
FS

an
d

C
SS

.

H
ig

h-
CO

N
U

T
gr

ou
p

ha
d

lo
w

er
BM

I
(P

=
0.

02
).

(C
on

tin
ue

d)

240 Kheirouri and Alizadeh



TA
BL

E
1

(C
on

tin
ue

d)

Re
fe

re
n

ce
C

ou
nt

ry
,

st
ud

y
d

es
ig

n
Ty

p
e

of
ca

n
ce

r
Pa

ti
en

ts
,n

A
g

e,
y

Fo
llo

w
-u

p
ti

m
e

CO
N

U
T

sc
or

e
cu

to
ff

s

D
et

er
m

in
at

io
n

of
op

ti
m

al
cu

to
ff

va
lu

es
fo

rC
O

N
U

T
sc

or
e/

in
d

ex

CO
N

U
T

sc
or

e
effi

ca
cy

fo
r

p
re

d
ic

ti
n

g
su

rv
iv

al

C
al

cu
la

ti
on

m
et

h
od

of
su

rv
iv

al
ra

te
,

H
R,

an
d

CO
N

U
T

sc
or

e2
Fi

n
d

in
g

s

Re
la

ti
on

of
CO

N
U

T
sc

or
e

an
d

B
M

I

Li
an

g
et

al
.

(2
8)

C
hi

na
,r

et
ro

-
sp

ec
tiv

e
co

ho
rt

So
ft

-t
is

su
e

sa
rc

om
as

,
un

de
rw

en
t

su
rg

ic
al

re
se

ct
io

n

65
8

(3
93

m
al

es
,2

65
fe

m
al

es
)

M
ed

ia
n

(ra
ng

e)
:4

3
(5

–8
5)

M
ed

ia
n

(ra
ng

e)
:1

03
(6

1–
14

7)
m

o

H
ig

h:
≥2

(n
=

22
3)

Lo
w

:0
–1

(n
=

43
5)

RO
C cu

rv
e/

Yo
ud

en
in

de
x

RO
C

cu
rv

e
∗¶

�
H

ig
h-

CO
N

U
T

gr
ou

p
ha

d
lo

w
er

5-
y

O
S

(P
<

0.
00

1)
an

d
D

FS
(P

<
0.

00
1)

ra
te

s.
H

ig
h

CO
N

U
T

w
as

an
in

de
pe

nd
en

t
pr

ed
ic

to
ro

fO
S

(H
R:

1.
86

;9
5%

C
I:

1.
47

,
4.

14
;P

<
0.

00
1)

an
d

D
FS

(H
R:

1.
63

;9
5%

C
I:

1.
26

,2
.1

1;
P
<

0.
00

1)
.

N
ot

in
di

ca
te

d.

Li
n

et
al

.(
29

)
C

hi
na

,r
et

ro
-

sp
ec

tiv
e

co
ho

rt

H
ep

at
oc

el
lu

la
r

ca
rc

in
om

a,
un

de
rw

en
t

cu
ra

tiv
e

he
pa

te
ct

om
y

38
0

(3
33

m
al

es
,4

7
fe

m
al

es
)

M
ed

ia
n

(ra
ng

e)
:5

0
(1

9–
80

)

M
ed

ia
n:

48
.5

m
o

H
ig

h:
≥2

(n
=

18
7)

Lo
w

:<
2

(n
=

19
3)

RO
C

cu
rv

e/
—

AU
C

(b
as

ed
on

O
S)

:0
.6

18
(9

5%
C

I:
0.

56
7,

0.
66

7)
Se

ns
iti

vi
ty

:
66

.3
%

;
sp

ec
ifi

ci
ty

:
56

.5
%

∗¶
�

H
ig

h-
CO

N
U

T
gr

ou
p

ha
d

lo
w

er
5-

y
O

S
(P

<
0.

00
1)

an
d

RF
S

(P
=

0.
02

)r
at

es
.

H
ig

h
CO

N
U

T
w

as
an

in
de

pe
nd

en
t

pr
og

no
st

ic
in

di
ca

to
r

of
de

cr
ea

se
d

O
S

(H
R:

2.
40

;9
5%

C
I:

1.
74

,
4.

25
;P

=
0.

00
1)

,b
ut

no
td

ec
re

as
ed

RF
S

(H
R:

1.
36

;9
5%

C
I:

1.
00

,1
.8

5;
P
=

0.
05

).

N
ot

in
di

ca
te

d.

M
iy

at
a

et
al

.
(3

0)
Ja

pa
n,

re
tr

o-
sp

ec
tiv

e
In

tr
ah

ep
at

ic
ch

ol
an

gi
o-

ca
rc

in
om

a,
un

de
rw

en
t

cu
ra

tiv
e

he
pa

te
ct

om
y

71
(4

5
m

al
es

,
26

fe
m

al
es

)
M

ea
n

±
SD

:
Lo

w
CO

N
U

T:
64

.8
±

1.
7;

H
ig

h
CO

N
U

T:
69

.1
±

1.
9

M
ea

n:
36

.9
m

o
H

ig
h:

≥2
(n

=
31

)
Lo

w
:<

2
(n

=
40

)

N
ot

in
di

ca
te

d.
N

ot
in

di
ca

te
d.

∗¶
�

H
ig

h-
CO

N
U

T
gr

ou
p

ha
d

lo
w

er
1-

,3
-,

an
d

5-
y

O
S

(P
=

0.
01

),
bu

tn
ot

RF
S.

H
ig

h
CO

N
U

T
w

as
an

in
de

pe
nd

en
t

pr
og

no
st

ic
fa

ct
or

fo
r

O
S

(H
R:

3.
02

;9
5%

C
I:

1.
4,

6.
8;

P
=

0.
00

7)
,

bu
tn

ot
fo

rR
FS

.

H
ig

h-
CO

N
U

T
gr

ou
p

ha
d

lo
w

er
BM

I
(P

=
0.

00
9)

.

Ry
o

et
al

.(
31

)
Ja

pa
n,

re
tr

o-
sp

ec
tiv

e
co

ho
rt

G
as

tr
ic

ca
nc

er
,

un
de

rw
en

t
ga

st
re

ct
om

y

62
6

(4
35

m
al

es
,1

91
fe

m
al

es
)

M
ea

n
±

SD
:

67
.9

±
10

.9
M

ed
ia

n:
49

.2
m

o
or

un
til

de
at

h

H
ig

h:
≥2

(n
=

28
9)

Lo
w

:<
2

(n
=

33
7)

RO
C

cu
rv

e/
—

AU
C

(b
as

ed
on

D
FS

):
0.

65
6

Se
ns

iti
vi

ty
:0

.6
6;

sp
ec

ifi
ci

ty
:

0.
58

∗¶
�

H
ig

h-
CO

N
U

T
gr

ou
p

ha
d

sh
or

te
rO

S
(P

<
0.

00
01

)a
nd

D
FS

(P
=

0.
06

)t
im

es
.

CO
N

U
T

sc
or

e
w

as
an

in
de

pe
nd

en
t

pr
og

no
st

ic
fa

ct
or

fo
r

O
S

(H
R:

1.
74

;9
5%

C
I:

1.
26

,2
.4

1;
P
=

0.
00

07
).

H
ig

h-
CO

N
U

T
gr

ou
p

ha
d

lo
w

er
BM

I
(P

<
0.

00
01

).

(C
on

tin
ue

d)

CONUT score and survival in cancer patients 241



TA
BL

E
1

(C
on

tin
ue

d)

Re
fe

re
n

ce
C

ou
nt

ry
,

st
ud

y
d

es
ig

n
Ty

p
e

of
ca

n
ce

r
Pa

ti
en

ts
,n

A
g

e,
y

Fo
llo

w
-u

p
ti

m
e

CO
N

U
T

sc
or

e
cu

to
ff

s

D
et

er
m

in
at

io
n

of
op

ti
m

al
cu

to
ff

va
lu

es
fo

rC
O

N
U

T
sc

or
e/

in
d

ex

CO
N

U
T

sc
or

e
effi

ca
cy

fo
r

p
re

d
ic

ti
n

g
su

rv
iv

al

C
al

cu
la

ti
on

m
et

h
od

of
su

rv
iv

al
ra

te
,

H
R,

an
d

CO
N

U
T

sc
or

e2
Fi

n
d

in
g

s

Re
la

ti
on

of
CO

N
U

T
sc

or
e

an
d

B
M

I

Sh
oj

ie
ta

l.
(3

2)
Ja

pa
n,

re
tr

o-
sp

ec
tiv

e
N

on
–s

m
al

lc
el

l
lu

ng
ca

nc
er

,
un

de
rw

en
t

su
rg

er
y

13
8

(7
9

m
al

es
,

59
fe

m
al

es
)

M
ea

n
(ra

ng
e)

:
68

(3
7–

86
)

M
ed

ia
n

(ra
ng

e)
:5

8
(0

–9
4)

m
o

H
ig

h:
≥1

(n
=

79
)

Lo
w

:0
(n

=
59

)

RO
C

cu
rv

e/
—

AU
C

(b
as

ed
on

C
SS

):
0.

70
3

Se
ns

iti
v-

ity
=

91
.6

7%
;

sp
ec

i-
fic

ity
=

46
.0

7%

∗¶
�

H
ig

h-
CO

N
U

T
gr

ou
p

ha
d

lo
w

er
5-

y
RF

S
(P

=
0.

04
6)

,C
SS

,
(P

=
0.

01
),

an
d

O
S

(P
=

0.
01

)r
at

es
.

CO
N

U
T

sc
or

e
w

as
an

in
de

pe
nd

en
t

pr
og

no
st

ic
fa

ct
or

fo
r

C
SS

(R
R:

6.
06

;9
5%

C
I:

1.
07

,1
13

.9
4;

P
=

0.
04

).

N
ot

in
di

ca
te

d.

So
ng

et
al

.
(3

3)
C

hi
na

,r
et

ro
-

sp
ec

tiv
e

co
ho

rt

N
on

m
et

as
ta

tic
re

na
lc

el
l

ca
rc

in
om

a,
un

de
rw

en
t

su
rg

er
y

32
5

(2
31

m
al

es
,9

4
fe

m
al

es
)

M
ed

ia
n

(IQ
R)

:
57

(4
7–

66
)

M
ed

ia
n

(IQ
R)

:
64

(5
6.

5–
69

)
m

o

H
ig

h:
≥3

(n
=

70
)

Lo
w

:<
3

(n
=

25
5)

RO
C cu

rv
e/

Yo
ud

en
in

de
x

AU
C

(b
as

ed
on

5-
y

O
S)

:
0.

72
3,

(P
<

0.
00

1)
Se

ns
iti

vi
ty

:
51

.2
8%

;
sp

ec
ifi

ci
ty

:
82

.5
2%

∗¶
�

H
ig

h-
CO

N
U

T
gr

ou
p

ha
d

lo
w

er
5-

y
O

S
(P

<
0.

00
1)

, C
SS

(P
<

0.
00

1)
,a

nd
D

FS
(P

<
0.

00
1)

ra
te

s.
H

ig
h

CO
N

U
T

w
as

an
in

de
pe

nd
en

tr
is

k
fa

ct
or

fo
rO

S
(H

R:
3.

36
;9

5%
C

I:
1.

73
,

6.
56

;P
<

0.
00

1)
,C

SS
(H

R:
3.

34
;9

5%
C

I:
1.

59
,6

.9
8;

P
=

0.
00

1)
,

an
d

D
FS

(H
R:

1.
85

;
95

%
C

I:
1.

07
,3

.2
1;

P
=

0.
03

).

N
ot

in
di

ca
te

d.

Su
zu

ki
et

al
.

(3
4)

Ja
pa

n,
re

tr
o-

sp
ec

tiv
e

G
as

tr
ic

ca
nc

er
,

un
de

rw
en

t
cu

ra
tiv

e
re

se
ct

io
n

21
1

(1
41

m
al

es
,7

0
fe

m
al

es
)

≥7
5

M
ed

ia
n

(ra
ng

e)
:4

7
(5

–1
85

)m
o

N
or

m
al

nu
tr

iti
on

:
(n

=
75

)
Li

gh
t

m
al

nu
tr

iti
on

:
(n

=
10

0)
M

od
er

at
e

or
se

ve
re

m
al

nu
tr

iti
on

:
(n

=
36

)

N
ot

in
di

ca
te

d.
N

ot
in

di
ca

te
d.

∗¶
�

H
ig

he
r-

CO
N

U
T

gr
ou

p
ha

d
sh

or
te

rO
S

(P
<

0.
00

1)
an

d
C

SS
(P

<
0.

00
1)

.
CO

N
U

T
sc

or
e

w
as

an
in

de
pe

nd
en

t
pr

og
no

st
ic

fa
ct

or
fo

r
O

S
(H

R:
2.

12
;9

5%
C

I:
1.

18
,3

.6
9;

P
=

0.
01

)
an

d
C

SS
(H

R:
3.

75
;

95
%

C
I:

1.
30

,1
0.

43
;

P
=

0.
01

).

H
ig

he
rC

O
N

U
T

gr
ou

p
ha

d
lo

w
er

BM
I

(P
=

0.
00

8)
.

(C
on

tin
ue

d)

242 Kheirouri and Alizadeh



TA
BL

E
1

(C
on

tin
ue

d)

Re
fe

re
n

ce
C

ou
nt

ry
,

st
ud

y
d

es
ig

n
Ty

p
e

of
ca

n
ce

r
Pa

ti
en

ts
,n

A
g

e,
y

Fo
llo

w
-u

p
ti

m
e

CO
N

U
T

sc
or

e
cu

to
ff

s

D
et

er
m

in
at

io
n

of
op

ti
m

al
cu

to
ff

va
lu

es
fo

rC
O

N
U

T
sc

or
e/

in
d

ex

CO
N

U
T

sc
or

e
effi

ca
cy

fo
r

p
re

d
ic

ti
n

g
su

rv
iv

al

C
al

cu
la

ti
on

m
et

h
od

of
su

rv
iv

al
ra

te
,

H
R,

an
d

CO
N

U
T

sc
or

e2
Fi

n
d

in
g

s

Re
la

ti
on

of
CO

N
U

T
sc

or
e

an
d

B
M

I

Ta
ka

gi
et

al
.

(3
5)

Ja
pa

n,
re

tr
o-

sp
ec

tiv
e

co
ho

rt

H
ep

at
oc

el
lu

la
r

ca
rc

in
om

a,
un

de
rw

en
t

he
pa

te
ct

om
y

29
5

(2
41

m
al

es
,5

4
fe

m
al

es
)

M
ea

n
±

SD
:

65
.8

±
10

.4
M

ea
n:

42
.3

m
o

H
ig

h:
≥3

(n
=

11
8)

Lo
w

:≤
2

(n
=

17
7)

RO
C

cu
rv

e/
—

AU
C

=
0.

59
∗¶

�
H

ig
h-

CO
N

U
T

gr
ou

p
ha

d
lo

w
er

5-
y

RF
S

(P
=

0.
01

)a
nd

O
S

(P
=

0.
00

6)
ra

te
s.

Th
e

CO
N

U
T

sc
or

e
w

as
an

in
de

pe
nd

en
t

pr
ed

ic
to

ro
fR

FS
(H

R:
1.

64
;9

5%
C

I:
1.

15
,

2.
30

;P
=

0.
00

6)
an

d
O

S
(H

R:
2.

50
;9

5%
C

I:
1.

47
,4

.2
3;

P
=

0.
00

1)
.

BM
Id

id
no

t
si

gn
ifi

ca
nt

ly
di

ffe
r

be
tw

ee
n

CO
N

U
T

gr
ou

ps
.

Ta
ka

gi
et

al
.

(3
6)

Ja
pa

n,
re

tr
o-

sp
ec

tiv
e

co
ho

rt

H
ep

at
oc

el
lu

la
r

ca
rc

in
om

a,
un

de
rw

en
t

he
pa

te
ct

om
y

33
1

(2
69

m
al

es
,6

2
fe

m
al

es
)

M
ed

ia
n

(ra
ng

e)
:6

7
(6

0–
74

)

1
m

o
H

ig
h:

≥5
(n

=
30

)
Lo

w
:≤

4
(n

=
30

1)

N
ot

in
di

ca
te

d.
N

ot
in

di
ca

te
d.

¶�
H

ig
h-

CO
N

U
T

gr
ou

p
ha

d
hi

gh
er

in
ci

de
nc

e
of

30
-d

m
or

ta
lit

y
(P

<
0.

00
1)

.
H

i g
h

CO
N

U
T

sc
or

e
w

as
an

in
de

pe
nd

en
t

pr
ed

ic
to

ro
f

in
-h

os
pi

ta
lm

or
ta

lit
y

af
te

rh
ep

at
ec

to
m

y
(H

R:
9.

41
;9

5%
C

I:
1.

15
,7

7.
4;

P
=

0.
04

).

BM
Id

id
no

t
di

ffe
r

be
tw

ee
n

CO
N

U
T

gr
ou

ps
(P

>
0.

05
).

Ta
ka

m
or

ie
ta

l.
(3

7)
Ja

pa
n,

re
tr

o-
sp

ec
tiv

e
M

al
ig

na
nt

pl
eu

ra
l

m
es

ot
he

-
lio

m
a

83
(6

6
m

al
es

,
17

fe
m

al
es

)
M

ed
ia

n
(ra

ng
e)

:5
9

(3
1–

81
)

—
H

ig
h:

≥3
(n

=
31

)
Lo

w
:≤

2
(n

=
52

)

RO
C

cu
rv

e/
—

AU
C

(b
as

ed
on

1-
y

su
rv

iv
al

):
0.

77
2

Se
ns

iti
vi

ty
:

73
.1

%
;

sp
ec

ifi
ci

ty
:

64
.0

%

∗¶
�

H
ig

h-
CO

N
U

T
gr

ou
p

ha
d

lo
w

er
O

S
an

d
D

FS
ra

te
s

(b
ot

h,
P
<

0.
00

1)
.

H
ig

h
CO

N
U

T
sc

or
e

w
as

an
in

de
pe

nd
en

t
pr

ed
ic

tiv
e

fa
ct

or
fo

r
O

S
(H

R:
1.

92
;9

5%
C

I:
1.

17
,3

.1
1;

P
=

0.
01

)
an

d
D

FS
(H

R:
1.

88
;

95
%

C
I:

1.
14

,3
.0

6;
P
=

0.
01

).
H

ig
h

CO
N

U
T

sc
or

e
w

as
a

pr
og

no
st

ic
fa

ct
or

of
O

S
in

pa
tie

nt
s

w
ho

un
de

rw
en

t
su

rg
er

y
(H

R:
4.

86
;

95
%

C
I:

1.
16

,1
9.

14
;

P
=

0.
03

).

N
ot

in
di

ca
te

d.

(C
on

tin
ue

d)

CONUT score and survival in cancer patients 243



TA
BL

E
1

(C
on

tin
ue

d)

Re
fe

re
n

ce
C

ou
nt

ry
,

st
ud

y
d

es
ig

n
Ty

p
e

of
ca

n
ce

r
Pa

ti
en

ts
,n

A
g

e,
y

Fo
llo

w
-u

p
ti

m
e

CO
N

U
T

sc
or

e
cu

to
ff

s

D
et

er
m

in
at

io
n

of
op

ti
m

al
cu

to
ff

va
lu

es
fo

rC
O

N
U

T
sc

or
e/

in
d

ex

CO
N

U
T

sc
or

e
effi

ca
cy

fo
r

p
re

d
ic

ti
n

g
su

rv
iv

al

C
al

cu
la

ti
on

m
et

h
od

of
su

rv
iv

al
ra

te
,

H
R,

an
d

CO
N

U
T

sc
or

e2
Fi

n
d

in
g

s

Re
la

ti
on

of
CO

N
U

T
sc

or
e

an
d

B
M

I

To
ku

na
ga

et
al

.(
38

)
Ja

pa
n,

re
tr

o-
sp

ec
tiv

e
Co

lo
re

ct
al

ca
nc

er
,

un
de

rw
en

t
cu

ra
tiv

e
re

se
ct

io
n

41
7

(2
47

m
al

es
,1

70
fe

m
al

es
)

M
ed

ia
n

(ra
ng

e)
:6

8
(1

9–
93

)

M
ea

n
(ra

ng
e)

:
38

.0
(1

–1
15

)
m

o

N
or

m
al

:
(n

=
24

6)
Li

gh
t:

(n
=

12
7)

M
od

er
at

e:
(n

=
33

)
Se

ve
re

:(
n

=
11

)

N
ot

in
di

ca
te

d.
N

ot
in

di
ca

te
d.

∗¶
�

H
ig

h-
CO

N
U

T
gr

ou
p

(m
od

er
at

e/
se

ve
re

)
ha

d
lo

w
er

5-
y

O
S

an
d

RF
S

(b
ot

h,
P
<

0.
00

1)
.

CO
N

U
T

sc
or

e
w

as
an

in
de

pe
nd

en
t

pr
og

no
st

ic
fa

ct
or

fo
r

O
S

(m
od

er
at

e/
se

ve
re

vs
.n

or
m

al
:H

R:
5.

92
;

95
%

C
I:

2.
30

,1
4.

92
;

P
<

0.
00

1;
lig

ht
vs

.
no

rm
al

:H
R:

2.
74

;
95

%
C

I:
1.

30
,5

.8
7;

P
=

0.
00

8)
,b

ut
no

t
fo

rR
FS

.

M
od

er
at

e/
se

ve
re

CO
N

U
T

gr
ou

p
ha

d
lo

w
er

BM
I

(P
=

0.
00

5)
.

To
yo

ka
w

a
et

al
.(

39
)

Ja
pa

n,
re

tr
o-

sp
ec

tiv
e

Lu
ng

sq
ua

m
ou

s
ce

ll
ca

rc
in

om
a,

un
de

rw
en

t
su

rg
er

y

10
8

(9
6

m
al

es
,

12
fe

m
al

es
)

M
ed

ia
n

(ra
ng

e)
:7

1
(4

5–
89

)

≥5
y

H
ig

h:
≥2

(n
=

32
)

Lo
w

:0
–1

(n
=

76
)

RO
C

cu
rv

e/
—

AU
C

(b
as

ed
on

O
S)

:0
.5

90
Se

ns
iti

vi
ty

:
0.

78
6;

sp
ec

ifi
ci

ty
:

0.
38

5

∗¶
�

H
ig

h-
CO

N
U

T
gr

ou
p

ha
d

lo
w

er
5-

y
D

FS
(P

=
0.

02
)a

nd
O

S
(P

=
0.

00
6)

ra
te

s.
H

ig
h

CO
N

U
T

sc
or

e
w

as
an

in
de

pe
nd

en
t

pr
og

no
st

ic
fa

ct
or

fo
r

D
FS

(H
R:

1.
90

;9
5%

C
I:

1.
04

,3
.3

7;
P
=

0.
04

)a
nd

O
S

(H
R:

1.
91

;9
5%

C
I:

0.
92

,3
.8

6;
P
=

0.
08

).

BM
Id

id
no

t
di

ffe
r

be
tw

ee
n

CO
N

U
T

gr
ou

ps
(P

>
0.

05
).

W
an

g
et

al
.

(4
0)

C
hi

na
,r

et
ro

-
sp

ec
tiv

e
M

al
ig

na
nt

pe
rit

on
ea

l
m

es
ot

he
-

lio
m

a

12
5

(4
6

m
al

es
,

79
fe

m
al

es
)

M
ea

n
±

SD
:

61
.2

±
9.

3
M

ed
ia

n
(ra

ng
e)

:8
(0

.6
–5

3)
m

o

H
ig

h:
≥3

(n
=

81
)

Lo
w

:≤
2

(n
=

44
)

RO
C

cu
rv

e/
—

AU
C

(b
as

ed
on

O
S)

:0
.8

61
(P

<
0.

00
1)

Se
ns

iti
vi

ty
:

0.
78

4;
sp

ec
ifi

ci
ty

:
0.

82
1

¶�
CO

N
U

T
sc

or
e

w
as

an
in

de
pe

nd
en

t
pr

ed
ic

tiv
e

fa
ct

or
fo

r
O

S
(R

R:
1.

26
;9

5%
C

I:
1.

16
,1

.3
8;

P
<

0.
00

1)
.

BM
Id

id
no

t
di

ffe
r

be
tw

ee
n

CO
N

U
T

gr
ou

ps
(P

>
0.

05
).

Ya
m

am
ot

o
et

al
.(

41
)

Ja
pa

n,
re

tr
o-

sp
ec

tiv
e

Co
lo

re
ct

al
ca

nc
er

(s
ta

ge
I–

IV
)

un
de

rw
en

t
su

rg
er

y

52
2

(2
91

m
al

es
,2

31
fe

m
al

es
)

—
≥5

y
H

ig
h:

≥3
(n

=
15

8)
Lo

w
:<

3
(n

=
36

4)

R O
C

cu
rv

e/
—

AU
C

(b
as

ed
on

O
S)

:0
.6

27
(P

<
0.

00
01

)

∗¶
�

H
ig

h-
CO

N
U

T
gr

ou
p

ha
d

a
lo

w
er

5-
y

O
S

ra
te

(P
<

0.
00

01
).

N
ot

in
di

ca
te

d.

(C
on

tin
ue

d)

244 Kheirouri and Alizadeh



TA
BL

E
1

(C
on

tin
ue

d)

Re
fe

re
n

ce
C

ou
nt

ry
,

st
ud

y
d

es
ig

n
Ty

p
e

of
ca

n
ce

r
Pa

ti
en

ts
,n

A
g

e,
y

Fo
llo

w
-u

p
ti

m
e

CO
N

U
T

sc
or

e
cu

to
ff

s

D
et

er
m

in
at

io
n

of
op

ti
m

al
cu

to
ff

va
lu

es
fo

rC
O

N
U

T
sc

or
e/

in
d

ex

CO
N

U
T

sc
or

e
effi

ca
cy

fo
r

p
re

d
ic

ti
n

g
su

rv
iv

al

C
al

cu
la

ti
on

m
et

h
od

of
su

rv
iv

al
ra

te
,

H
R,

an
d

CO
N

U
T

sc
or

e2
Fi

n
d

in
g

s

Re
la

ti
on

of
CO

N
U

T
sc

or
e

an
d

B
M

I

Ya
ng

C
et

al
.

(4
2)

C
hi

na
,r

et
ro

-
sp

ec
tiv

e
Co

lo
re

ct
al

ca
nc

er
,

un
de

rw
en

t
cu

ra
tiv

e
re

se
ct

io
n

16
0

(9
0

m
al

es
,

70
fe

m
al

es
)

M
ea

n
±

SD
:

58
.4

±
11

.8
M

ed
ia

n
(ra

ng
e)

:3
0

(6
–4

2)
m

o

H
ig

h:
≥3

(n
=

74
)

Lo
w

:<
3

(n
=

86
)

RO
C cu

rv
e/

Yo
ud

en
in

de
x

AU
C

(b
as

ed
on

C
SS

):
0.

75
9

(P
<

0.
00

1)
Sp

ec
ifi

ci
ty

:
0.

82
1;

se
ns

iti
vi

ty
:

0.
62

5

∗¶
�

H
ig

h
CO

N
U

T
sc

or
e

w
as

co
rr

el
at

ed
w

ith
po

or
RF

S
(P

<
0.

00
1)

an
d

C
SS

(P
<

0.
00

1)
.

CO
N

U
T

sc
or

e
w

as
an

in
de

pe
nd

en
t

pr
og

no
st

ic
fa

ct
or

fo
r

RF
S

(H
R:

2.
02

;9
5%

C
I:

1.
19

,3
.4

3;
P
=

0.
01

)a
nd

C
SS

(H
R:

3.
45

;9
5%

C
I:

1.
68

,7
.1

0;
P
=

0.
00

1)
.

N
ot

in
di

ca
te

d.

W
Ya

ng
,C

Sh
ou

,J
Yu

,
Q

Zh
an

g,
X

Li
u,

H
Yu

,X
Li

n,
un

pu
b

-
lis

he
d

re
su

lts
,

20
19

—
,r

et
ro

sp
ec

-
tiv

e
G

as
tr

oi
nt

es
tin

al
st

ro
m

al
tu

m
or

s,
un

de
rw

en
t

re
se

ct
io

n

45
5

(2
22

m
al

es
,2

33
fe

m
al

es
)

M
ed

ia
n

(ra
ng

e)
:5

7
(2

0–
80

)

M
ed

ia
n

(ra
ng

e)
:1

10
(7

–2
32

)m
o

N
or

m
al

:0
–1

(n
=

21
9)

Li
gh

tu
nd

er
nu

-
tr

iti
on

:2
–4

(n
=

19
6)

M
od

er
at

e–
se

ve
re

un
de

r n
ut

ri-
tio

n:
≥5

( n
=

40
)

N
ot

in
di

ca
te

d.
N

ot
in

di
ca

te
d.

∗¶
�

H
ig

he
r-

CO
N

U
T

gr
ou

p
ha

d
a

lo
w

er
RF

S
ra

te
(P

=
0.

00
1)

.
CO

N
U

T
sc

or
e

w
as

an
in

de
pe

nd
en

t
pr

og
no

st
ic

fa
ct

or
fo

r
RF

S
(C

O
U

N
T

≥5
vs

.
CO

N
U

T
=

0–
1:

H
R:

2.
83

;9
5%

C
I:

1.
46

,
5.

50
;P

=
0.

00
2)

.

N
ot

in
di

ca
te

d.

Zh
an

g
et

al
.

(4
3)

C
hi

na
,r

et
ro

-
sp

ec
tiv

e
co

ho
rt

M
et

as
ta

tic
pr

os
ta

te
ca

nc
er

,
un

de
rw

en
t

su
rg

er
y

94
m

al
es

M
ed

ia
n

(ra
ng

e)
:7

1
(5

3–
84

)

M
ed

ia
n

(ra
ng

e)
:1

6.
31

(4
.6

–5
5.

10
)

m
o

H
ig

h:
≥3

(n
=

42
)

Lo
w

:0
–2

(n
=

52
)

X-
til

e
pr

og
ra

m
U

si
ng

th
e

X-
til

e
so

ft
w

ar
e

∗�
H

ig
h-

CO
N

U
T

gr
ou

p
ha

d
sh

or
te

rP
FS

be
fo

re
su

rg
er

y
(P

<
0.

05
).

H
ig

h
CO

N
U

T
sc

or
e

w
as

an
in

de
pe

nd
en

t
pr

og
no

st
ic

fa
ct

or
fo

r
PF

S
(H

R:
3.

97
;9

5%
C

I:
1.

05
,1

1.
43

;
P
=

0.
00

4)
.

BM
Id

id
no

t
di

ffe
r

be
tw

ee
n

CO
N

U
T

gr
ou

ps
(P

>
0.

05
).

Zh
en

g
Z-

F
et

al
.(

44
)

C
hi

na
,r

et
ro

-
sp

ec
tiv

e
G

as
tr

ic
ca

nc
er

,
un

de
rw

en
t

ra
di

ca
l

ga
st

re
ct

om
y

53
2

(4
03

m
al

es
,1

29
fe

m
al

es
)

M
ea

n
±

SD
:

61
.1

±
11

.5
M

ed
ia

n
(ra

ng
e)

:
60

(2
–7

6)
m

o

N
or

m
al

nu
tr

iti
on

:
n

=
29

1
Li

gh
t

m
al

nu
tr

iti
on

:
n

=
18

3
M

od
er

at
e

or
se

ve
re

m
al

nu
tr

iti
on

:
n

=
58

N
ot

in
di

ca
te

d.
N

ot
in

di
ca

te
d.

∗¶
�

H
ig

he
r-

CO
N

U
T

gr
ou

p
ha

d
th

e
lo

w
es

t5
-y

O
S

(P
=

0.
00

6)
an

d
RF

S
(P

=
0.

02
)r

at
es

.
CO

N
U

T
sc

or
e

w
as

no
t

as
so

ci
at

ed
w

ith
5-

y
O

S
an

d
RF

S.

H
ig

he
r-

CO
N

U
T

gr
ou

p
ha

d
lo

w
BM

I
(P

=
0.

01
).

(C
on

tin
ue

d)

CONUT score and survival in cancer patients 245



TA
BL

E
1

(C
on

tin
ue

d)

Re
fe

re
n

ce
C

ou
nt

ry
,

st
ud

y
d

es
ig

n
Ty

p
e

of
ca

n
ce

r
Pa

ti
en

ts
,n

A
g

e,
y

Fo
llo

w
-u

p
ti

m
e

CO
N

U
T

sc
or

e
cu

to
ff

s

D
et

er
m

in
at

io
n

of
op

ti
m

al
cu

to
ff

va
lu

es
fo

rC
O

N
U

T
sc

or
e/

in
d

ex

CO
N

U
T

sc
or

e
effi

ca
cy

fo
r

p
re

d
ic

ti
n

g
su

rv
iv

al

C
al

cu
la

ti
on

m
et

h
od

of
su

rv
iv

al
ra

te
,

H
R,

an
d

CO
N

U
T

sc
or

e2
Fi

n
d

in
g

s

Re
la

ti
on

of
CO

N
U

T
sc

or
e

an
d

B
M

I

Zh
en

g
Y

et
al

.
(4

5)
C

hi
na

,r
et

ro
-

sp
ec

tiv
e

Re
na

lc
el

l
ca

rc
in

om
a,

un
de

rw
en

t
ne

ph
re

ct
om

y

63
5

(4
00

m
al

es
,2

35
fe

m
al

es
)

M
ea

n
±

SD
:

61
.7

1
±

12
.5

1
M

ed
ia

n
(ra

ng
e)

:
48

.4
(2

9.
3–

80
.1

)
m

o

H
ig

h:
≥2

(n
=

34
9)

Lo
w

:<
2

(n
=

28
6)

X-
til

e
pr

og
ra

m
X-

til
e

pr
og

ra
m

∗¶
�

H
ig

h-
CO

N
U

T
gr

ou
p

ha
d

sh
or

te
rO

S
an

d
C

SS
(b

ot
h,

P
<

0.
00

01
).

CO
N

U
T

sc
or

e
w

as
an

in
de

pe
nd

en
tr

is
k

pr
ed

ic
to

ro
fO

S
(H

R:
3.

01
;9

5%
C

I:
1.

52
,

5.
95

;P
=

0.
00

1)
an

d
C

SS
(H

R:
3.

00
;9

5%
C

I:
1.

29
,6

.9
8;

P
=

0.
01

).

H
ig

h-
CO

N
U

T
gr

ou
p

ha
d

lo
w

BM
I

(P
<

0.
00

1)
.

1
CO

N
U

T,
co

nt
ro

lli
ng

nu
tr

iti
on

al
st

at
us

;C
SS

,c
an

ce
r-

sp
ec

ifi
c

su
rv

iv
al

;D
FS

,d
is

ea
se

-fr
ee

su
rv

iv
al

;O
S,

ov
er

al
ls

ur
vi

va
l;

PF
S,

pr
og

re
ss

io
n-

fre
e

su
rv

iv
al

;R
FS

,r
ec

ur
re

nc
e/

re
la

ps
e-

fre
e

su
rv

iv
al

;R
O

C
,r

ec
ei

ve
ro

pe
ra

tin
g

ch
ar

ac
te

ris
tic

.
2
∗S

ur
vi

va
lr

at
e,

¶H
R,

�C
O

N
U

T
sc

or
e.

Th
e

Ka
pl

an
–M

ei
er

m
et

ho
d

an
d

lo
g-

ra
nk

te
st

w
er

e
us

ed
to

es
tim

at
e

su
rv

iv
al

ra
te

s.
Th

e
Co

x
pr

op
or

tio
na

lh
az

ar
ds

re
gr

es
si

on
m

od
el

w
as

us
ed

to
ca

lc
ul

at
e

H
Rs

an
d

95
%

C
Is

.C
O

N
U

T
sc

or
e

w
as

ca
lc

ul
at

ed
fro

m
se

ru
m

al
bu

m
in

an
d

to
ta

lc
ho

le
st

er
ol

co
nc

en
tr

at
io

ns
an

d
to

ta
lp

er
ip

he
ra

ll
ym

ph
oc

yt
e

co
un

ts
.

studies indicated that patients with a high CONUT score
had significantly shorter RFS than those with a low CONUT
score (P < 0.05). Nineteen studies evaluated the correlation
between CONUT score and RFS. According to multivariate
analysis, 52.6% (10 of 19) of the studies reported that the
CONUT score was an independent prognostic factor for RFS
(P < 0.05).

Efficacy of the CONUT score in prognosis of survival
Fourteen studies reported AUC values of ROC curves for
OS, of which the minimum and maximum values were 0.58
and 0.86, respectively, among the studies. Eleven studies
reported the sensitivity and specificity of CONUT score
cutoffs for detection of OS. The minimum and maximum
values of sensitivity were 30.6% and 82.0%, respectively, and
for specificity were 38.5% and 91.6%, respectively, among the
studies.

Four studies reported AUC values of ROC curves for RFS,
ranging from 0.54 to 0.66 among the studies. Two studies
reported CONUT score cutoffs’ sensitivity (ranging from
63.5% to 66.0% among the studies) and specificity (ranging
from 41.9% to 58.0% across the studies) for detection of RFS.

Six studies reported AUC values of ROC curves for
CSS with minimum and maximum values of 0.56 and
0.76, respectively, across the studies. Five studies reported
CONUT score cutoffs’ sensitivity (ranging from 30.0% to
91.7% across the studies) and specificity (ranging from 46.1%
to 80.1% across the studies) for detection of CSS.

Relation between BMI and CONUT score
Twenty studies measured the relation of BMI to CONUT
score; 60.0% (n = 12) of the studies reported that the high-
count group had significantly lower BMI (P < 0.05).

Discussion
Lower OS, CSS, and RFS rates in cancer patients with high
CONUT scores were reported by 100%, 100%, and 86.7% of
the studies, respectively. A prognostic role of the CONUT
score for prediction of OS, CSS, and RFS in cancer patients
was suggested by 91.7%, 90.9%, and 52.6% of the studies,
respectively. The prognosis of outcomes (including tumor
proliferation, patients’ survival, and posttreatment compli-
cations) in patients with cancer has been demonstrated to
be strongly correlated with aspects of the host’s nutritional
situation such as BMI, visceral obesity, and sarcopenia (46–
49). The CONUT score is a nutritional assessment tool
that is easily, cheaply, and objectively estimated from serum
albumin, total cholesterol, and total lymphocyte count (6).
A prognostic impact of the CONUT score on survival has
also been reported in hospitalized elderly people (50) and
in patients with heart failure (7), end-stage liver disease (8),
hypertension (9), and peritoneal dialysis (51).

The AUC value of the ROC curve for the CONUT
score was at an acceptable level (>0.5) for predicting OS,
CSS, and RFS in all of the studies where AUC values were
presented (12, 18, 27). This indicates that the preoperative
CONUT score is a reliable and independent prognostic
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marker of survival in cancer patients. Although sensitivity
and specificity of the CONUT score for the prediction of
survival were at an acceptable level (>50%) in most of the
studies, the difference across the studies was possibly due
to the adoption of various CONUT score cutoffs. It appears
that a cutoff ≥3 has acceptable sensitivity and specificity in
predicting survival.

Several studies have shown that the AUC of the CONUT
score, according to the ROC curve, was significantly higher
than the AUC of each component of CONUT including
serum albumin and total cholesterol concentrations and
total lymphocyte count (23, 27, 31, 38, 45). Furthermore,
numerous studies have reported that individual components
of the CONUT score, against the CONUT score itself,
were not independent predictors of survival in patients with
various types of cancers (18, 19, 23, 45, 52). Taken together, it
may be interpreted that the CONUT score is a more valuable
factor than its individual components for predicting survival.

In addition, several studies have compared prognostic
accuracy of the CONUT score in predicting survival with
other nutritional prognostic factors such as the Prognostic
Nutritional Index (PNI) (29, 33, 53, 54). The PNI is calculated
from the serum albumin concentration and total peripheral
lymphocyte count. The prognostic value of the PNI for
predicting survival in cancer patients has been confirmed
in numerous studies (55–59). However, various studies have
shown that the CONUT score had a higher ROC curve AUC
for the prediction of survival than the PNI (29, 33, 53, 54).
Moreover, contrary to the CONUT score, many studies have
shown that the PNI was not an independent predictor of
survival in patients with cancer (30, 36, 60). Iseki et al. (23)
reported that the PNI was not an independent predictor
of CSS in patients with colorectal cancer, whereas CONUT
score was. Takagi et al. (35) also reported that the PNI, against
CONUT score, was not an independent predictor of survival
in patients with hepatocellular carcinoma. Y Zheng et al.
(45) also demonstrated that the PNI was not an independent
predictor of survival in patients with renal cell carcinoma,
whereas CONUT score was. Collectively, considering the
results of all the aforementioned studies, it is concluded that
the CONUT score has higher prognostic accuracy than, and
is preferable to, the PNI in predicting survival in different
types of cancer.

The platelet-to-lymphocyte ratio (PLR), neutrophil-to-
lymphocyte ratio (NLR), and Glasgow Prognostic Score
(GPS) are inflammatory factors that have recently been
suggested as prognostic factors for predicting inflammation
and survival in many diseases and/or cancers (61–65).
Multiple studies have compared the prognostic accuracy
of the CONUT score with the inflammatory markers in
predicting survival. Li et al. (53) indicated that CONUT had
a higher AUC (of ROC) for the prediction of survival than
the NLR in patients with breast cancer. Leem et al. (54)
reported that the CONUT had a higher ROC curve AUC
than the GPS in patients with lung cancer. Lin et al. (29)
showed that the CONUT score had a higher AUC value than
the inflammatory parameters (NLR and PLR) in patients

with hepatocellular carcinoma. Song et al. (33) reported that
the CONUT AUC score for 5-y OS was higher than that
of the NLR in patients with renal cell carcinoma. Toyokawa
et al. (52) showed that the AUC of CONUT for predicting
3-y OS was higher than the AUCs of the PLR, NLR, and
GPS in patients with esophageal cancer. Moreover, many
studies have shown that the PLR, NLR, and GPS, against
CONUT score, were not independent predictors of survival
in patients with cancer (20, 29, 43, 45, 52). Putting together
all the findings, it is suggested that the CONUT score,
in comparison with the inflammatory markers, has higher
prognostic accuracy and is superior in predicting survival in
different types of cancer.

Carcinoembryonic antigen (CEA) and carbohydrate anti-
gen 19-9 (CA19-9) are 2 cancer markers with prognostic
significance for prediction of survival in patients with
cancer (66, 67). CEA is a protein commonly produced in
very low concentrations in the blood of adults. The blood
concentration of CEA may be raised in some types of cancer
(68, 69). CA19-9 is a blood type antigen and it may be
increased in patients with gastrointestinal cancers (69). None
of the included studies compared the prognostic accuracy
(AUC value of the ROC curve) of these markers with that of
the CONUT score in predicting survival in cancer patients.
However, several of the included studies showed that CEA
and CA19-9, against CONUT score, were not independent
predictors of survival in patients with cancer (10, 23, 26,
30, 32, 38, 42, 60). More investigations are needed to clarify
the prognostic accuracy of the CONUT score in predicting
survival compared with the CEA and CA19-9 markers in
patients with cancer.

Conclusions
The findings of the present study promote confidence that
a preoperative high CONUT score is associated with a poor
survival rate and is an independent prognostic factor of OS
and CSS after surgery in patients with cancer.

Application of the findings.
This study suggests that the CONUT score is an easy and
inexpensive indicator which not only could be used for
evaluating nutritional status, but can also be beneficial as a
prognostic marker of patients’ survival in various types of
cancer. Evaluation of the CONUT score might help clinicians
in decision-making with respect to surgical implications.

Strengths of the study.
All the studies had good quality and, except 1, were published
in the last 3 y. Nearly all of the studies used the same method
to estimate survival rate and to analyze the correlation
between CONUT score and survival. Further, in all studies
included, the roles of main confounding factors including
age, gender, BMI, stage of disease, tumor site, tumor number,
tumor grade, tumor size, lymph node metastasis, presence of
high-grade disease, adjuvant chemotherapy, immunohisto-
chemistry, and operative procedures were considered in the
analysis.
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Limitations of the study.
All included studies were from East Asia (Japan, China,
and South Korea), which may restrict the utilization of the
findings among other nations and ethnic groups. Most of
the studies did not indicate the role of BMI as a nutritional
factor in prediction of survival. Several of the studies did
not indicate the value of the AUC of the CONUT score for
prediction of survival. The optimal cutoff of the CONUT
score varied across the different studies.

Suggestions for future research.
The optimal cutoff of the CONUT score must be ho-
mogenized before its utilization in clinical practice. More
investigations are needed to clarify the prognostic accuracy
of the CONUT score in predicting survival compared with
CEA and CA19-9 markers in patients with cancer.
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