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Abstract

Purpose The immuno-nutritional status is closely related to the prognosis in many cancers. Controlling nutritional status
(CONUT) score is a new parameter that reflects the immuno-nutritional status and is prognostic in some cancers. However,
the prognostic significance of the CONUT score in small cell lung cancer (SCLC) is unknown. We aimed to demonstrate
the prognostic significance of the CONUT score in patients with SCLC.

Methods Two hundred sixteen patients who were followed up with SCLC were included in the study retrospectively. Accord-
ing to the receiver operating characteristic (ROC) curve analysis, the optimal cutoff values were determined for the CONUT
score, and the patients were divided into low (<2) and high (>=2) CONUT groups. Neutrophil-lymphocyte ratio (NLR),
systemic immune-inflammation index (SII), and prognostic nutritional index (PNI) were grouped based on a cutoff point
2.84, 626, and 46.1, respectively. Cox regression analyses were used to assess their prognostic values for progression-free
survival (PFS) and overall survival (OS).

Results The high CONUT group had significantly worse PFS and OS than the low CONUT group (p <0.001, p <0.001).
In univariate analysis, stage, prophylactic cranial irradiation, extrapulmonary lesion, PNI, body mass index, CONUT score
were found to be significant for both PFS and OS. In multivariate analysis, only CONUT score and stage were found as
independent prognostic factors for both PFS (p: 0.018, p: 0.046) and OS (p: 0.038, p: 0.006).

Conclusion The CONUT score at the time of diagnosis is an independent prognostic parameter that predicts recurrence and
survival times in SCLC.

Keywords Controlling nutritional status - Prognosis - Small cell lung cancer - Survival

Introduction clinical variables such as performance status, age, weight

loss, stage, and serum lactate dehydrogenase (LDH) are con-

Small cell lung cancer (SCLC) accounts for about 15% of
lung cancers, which make up 11.6% of all cancers [1, 2].
SCLC has a more aggressive biological nature compared
to lung cancers in other histologies, and they tend to grow
faster and metastasis earlier [1]. In addition to conventional
chemotherapy, thoracic radiotherapy, and prophylactic cra-
nial irradiation (PCI) in the treatment of patients with SCLC,
immune checkpoint inhibitors have recently been included,
particularly in extensive disease [1, 3, 4]. Although some
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sidered to be prognostic in patients with SCLC, there is no
standardized prognostic parameter yet [5]. For this reason,
new prognostic markers that can be used in daily practice are
still needed to predict the prognosis of patients with SCLC at
the time of diagnosis and to determine treatment strategies.

Recently, there is growing evidence that increased sys-
temic inflammation and impaired immuno-nutritional status
is closely related to carcinogenesis [6]. Pro-inflammatory
mediators increase during the development of cancer cells
and increased systemic inflammation mediates the prolifera-
tion, invasion and migration of tumor cells [6]. Inflammatory
cytokines such as tumor necrosis factor o (TNF-a), interleu-
kin (IL) -1, IL-6, interferon-y which are overexpressed in
the tumoral microenvironment, impairs the host’s immuno-
nutritional status with both direct and indirect effects [6,
7]. Many studies in murine models have shown the effects
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of some cytokines and their relationships with each other
[8-11]. Of these cytokines, TNF-a and IL-1 penetrate the
blood-brain barrier and interact with epithelial cells in the
brain [7, 8]. The findings from animal studies showed that
this process may be related with anorexia [7, 8]. In addi-
tion, TNF-a directly increases gluconeogenesis, promotes
the breakdown of fats and proteins [8]. It also reduces the
synthesis of proteins, lipids and glycogen [8]. Addition-
ally, TNF-a increases the activity of reactive oxygen radi-
cals in tissues and then activates the ubiquitin—proteasome
pathway and causes degradation of muscle proteins [9].
Increased IL-1 has a similar effect to TNF-a [8]. IL-6, one
of the important cytokines for the systemic inflammatory
response, increases the breakdown of adipose tissue [10].
It also induces catabolism in tissues and causes protein
degradation in skeletal muscles [10]. Also due to increased
inflammatory response, increased catabolism cause lipolysis
of adipose tissue, proteolysis of muscle tissue, and suscep-
tibility to nutritional defect (ND) [11]. As a result of these
complex pathways, in patients with SCLC, the nutritional
status is often abnormal [12].

Some markers such as neutrophil-lymphocyte ratio
(NLR), systemic immune-inflammation index (SII), and
prognostic nutritional index (PNI), which are systemic
inflammatory and immuno-nutritional indicators, are asso-
ciated with prognosis in many malignancies such as SCLC,
non-SCLC (NSCLC), gastric cancer (GC), hepatocellular
carcinoma (HCC), and colorectal cancer (CRC) [13-15].

Controlling nutritional status (CONUT) score is a rela-
tively new immuno-nutritional biomarker derived from
serum albumin concentration, total lymphocyte count (TLC),
and total cholesterol concentration (TC) [16]. CONUT score
has a significant relationship with prognosis and survival
in hematological malignancies such as multiple myeloma
(MM) and some solid organ malignancies such as GC, renal
cell carcinoma (RCC), and HCC [17-20]. Regarding lung
cancer, in two studies with patients with squamous and ade-
nocarcinoma histology, the CONUT score was a prognos-
tic factor for both disease-free survival (DFS) and overall
survival (OS) [12, 21]. In a study with patients with stage
I NSCLC, a high CONUT score was associated with poor
prognosis [22]. However, the prognostic significance of the
CONUT score in SCLC is unknown. In this study, we aimed
to reveal the prognostic importance of the CONUT score at
the time of diagnosis in patients with SCLC.

Methods and Materials
Patients

In this study, 276 patients who were followed up with the
diagnosis of SCLC at Ataturk University Research and
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Application Hospital (AURAH) between January 2010 and
August 2019 were retrospectively analyzed. Patients with
a previous solid organ malignancy and systemic infection
were excluded from the study. Besides, those with diseases
such as liver and thyroid disease and those undergoing
hyperlipidemia treatment, which may affect the level of
TC, and those with hematological and non-hematological
malignancies, autoimmune, chronic inflammatory and
rheumatological diseases and those who use drugs such
as steroids, which may affect TLC level, were excluded.
Therefore, 60 patients were excluded from the study.
Tumors of a total of 216 SCLC patients included in the
study were classified based on the tumor node metastasis
(TNM) system of the 2017 American Joint Committee on
Cancer (AJCC) [23].

Data Collection and Definition

Clinical variables such as gender, age, Eastern Cooperative
Oncology Group (ECOG) performance status, and tumor
placement characteristics were obtained from the patient
file records. The value 18.5 kg/mz, which the World Health
Organization (WHO) accepts as the normal weight lower
limit for body mass index (BMI), was taken as the deter-
mining value [24]. Therefore, the patients were divided
into groups as < 18.5 and > 18.5 kg/m? according to their
BMI. Laboratory findings such as neutrophils, lympho-
cytes, and platelets at the time of diagnosis were obtained
from the AURAH electronic data system.

Blood results at the time of diagnosis of all patients
were evaluated. As shown in Table 1, the CONUT score
was calculated using the albumin concentration, TLC, and
TC concentration [11]. NLR was computed by dividing
the neutrophil count by the lymphocyte count. SII was
determined with the formula of (platelet X neutrophil/lym-
phocyte). PNI values were worked out with the formula of
[(10x albumin (g / L))+ (0.005 X TLC)].

Table 1 Definition of CONUT score

Parameter None Light Moderate  Severe
Serum albumin (g/dl) >3.50  3.00-3.49 2.50-2.99 <2.50
Score 0 2 4 6
TLC (mm? >1600 1200-1599 800-1199 <800
Score 0 1 2 3
TC (mg/dl) >180 140-179 100-139 <100
Score 0 1 2 3

CONUT controlling nutritional status, TLC total lymphocyte count,
TC total serum cholesterol
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Follow-Up

During the treatment period from the date of diagnosis, physi-
cal examination, and serum chemistry of the patients were
performed monthly, and chest-abdominal computed tomogra-
phy (CT) was performed when necessary. In limited disease,
follow-up of patients was performed quarterly for the first two
years, semi-annually for the third year, and annually in the fol-
lowing years. In extensive disease, follow-up was performed
bimonthly for the first year, quarterly in the 2nd and 3rd years,
semi-annually in the 4th and 5Sth years, and then annually.
Chest-abdominal CT was performed at each visit, and brain
magnetic resonance imaging (MRI) or CT was performed
every three months in the first year and every six months for
two years after the first year.

Study Endpoints

Progression-free survival (PFS) was determined as the time
interval from the time of diagnosis to progression or death.
OS was defined as the period from the time of diagnosis until
death and the last follow-up period for living patients.

Statistics

The receiver operating characteristic (ROC) curve analysis was
performed to determine the best cutoff value for variables, and
the areas under the curve (AUCs) were calculated. CONUT
score and the other parameters were evaluated as dichotomized
variables by obtaining the best cutoff value. Shapiro-Wilk test
was used to determine if variables were normally distributed.
The Chi-square (X2) test or Fisher’s exact test was used to
analyze the relationship between the group of low and high
CONUT with clinic-pathological parameters.

Associations between parameters with survival were ana-
lyzed using Kaplan—Meier curves and compared by the log-
rank test. Hazard ratios (HRs) estimated from the Cox analysis
were reported as relative risks with corresponding 95% confi-
dence intervals (CIs). All variables with a p-value <0.05 in the
univariate analysis were included in multivariate Cox regres-
sion analysis with backward selection. p <0.05 was considered
statistically significant in multivariate Cox regression analysis.
All analyses were performed using the SPSS statistical soft-
ware package (SPSS statistics 21.0).

Results

Determination of Optimal Cut-Off Values of CONUT
Score and Other Parameters

According to the ROC curve analysis, the best cutoff point
for the CONUT score was 2, which provided the most

appropriate sensitivity of 63% and specificity of 85%. The
cutoff values for the highest sensitivity and specificity for
NLR, SII, PNI were 2.84, 626, 46.1, respectively. Among
the prognostic factors, the CONUT score has the highest
AUC (0.73). AUC values for NLR (0.61), SII (0.58), and
PNI (0.71) were found as indicated.

Distribution of the Components by the CONUT
Groups

The albumin, TLC, and TC scores of the patients in the high
CONUT group were significantly higher than those in the
low CONUT group. Table 2 shows the distribution of the
CONUT score components by CONUT groups.

Associations of the CONUT Score with the Clinical
and Pathological Variables

The median age of 216 patients included in the study was
61 (36-83) years. One hundred eleven (51.4%) of the
patients were over 60 years old, and 105 (48.6%) were
60 years old or younger. Median serum albumin, TLC, and
TC values were 3.6 (2-4.84) g/dl, 1.8 X 10°/1 (0.47-7.70),
and 200 (81-350) mg/dl, respectively. One hundred and
twenty-seven (58.7%) patients had a high CONUT score
(=2), and 89 (41.3%) patients had a low CONUT score
(<2). High CONUT score group was significantly rela-
tionship with the presence of high NLR (>2.84), high SII

Table2 CONUT score components

CONUT Total CONUT<2 CONUT>2 p
score compo- (n=216) (%) (n=89) (%) n=127)(%)
nents
Albumin
score
0 132 (61.1) 89 (100) 43 (33.9) <0.001
2 67 (31) 0(0.0) 67 (52.8)
4 10 (4.6) 0 (0.0) 10 (7.8)
6 7(3.2) 0(0.0) 7(5.5)
TLC score
0 138(63.9) 79 (88.8) 59 (46.4) <0.001
1 31 (14.4) 10 (11.2) 21 (16.6)
2 34 (15.7) 0(0.0) 34 (26.8)
3 13 (6) 0(0.0) 13 (10.2)
TC score
0 142 (65.7) 68 (76.4) 74 (58.2) <0.001
1 51 (23.6) 21 (23.6) 30 (23.7)
2 21 (9.7) 0(0.0) 21 (16.5)
3 2(0.9) 0(0.0) 2 (1.6)

CONUT controlling nutritional status, TLC total lymphocyte count,

TC total serum cholesterol

Statistically significant (P <0.05) values are in bold
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Table 3 Patient and tumor
characteristics

Total (n=216) (%) Group A Group B P
CONUT <2 CONUT>2
(n=289) (%) (n=127) (%)

Age groups (years) 0.942
<60 105 (48.6) 43 (48.3) 62 (48.9)

>60 111 (51.4) 46 (51.7) 65 (51.1)

Gender 0.480
Male 184 (85.2) 74 (83.1) 110 (86.7)
Female 32 (14.8) 15 (16.9) 17 (13.3)

ECOG 0.262
0 35(16.2) 14 (15.7) 21 (16.5)
1 89 (41.2) 38 (42.7) 51 (40.1)
2 79 (36.6) 35(39.3) 44 (34.6)
3 13 (6) 2(22) 11 (8.7)

Smoking 0.454
Yes 123 (56.9) 48 (54.0) 75 (59.0)
No 93 (43.1) 41 (46.0) 52 (41.0)

Diabetes mellitus 0.186
Yes 64 (29.6) 22 (24.8) 42 (33.1)
No 152 (70.4) 67 (75.2) 85 (66.9)

TNM stage 0.146
Limited 59 (27.3) 29 (32.5) 30 (23.7)
Extensive 157 (72.7) 60 (67.4) 97 (76.3)

PCI 0.138
Yes 32 (14.8) 17 (19.1) 15 (11.8)
No 184 (85.2) 72 (80.9) 112 (88.2)

Extrapulmonary lesion 0.375
0 59 (27.3) 28 (31.5) 31 (24.4)
1 55 (25.5) 19 (21.3) 36 (28.3)
>1 102 (47.2) 42 (47.2) 60 (47.3)

NLR <0.001
<2.84 87 (40.3) 52 (58.4) 35(27.5)
>2.84 129 (59.7) 37 (41.6) 92 (72.5)

N 0.001
<626 66 (30.6) 38 (42.7) 28 (22.0)
>626 150 (69.4) 51(57.3) 99 (78.0)

PNI <0.001
<46.1 123 (56.9) 20 (22.5) 103 (81.1)
>46.1 93 (43.1) 69 (77.5) 24 (18.9)

BMI <0.001
<185 65 (30.1) 3(3.3) 62 (48.9)
>18.5 151 (69.9) 86 (96.7) 65 (51.1)

CONUT controlling nutritional status, ECOG eastern cooperative oncology group performance status,
TNM tumor, node, metastasis, PCI prophylactic cranial irradiation, NLR neutrophil-lymphocyte ratio, SII
systemic immune-inflammation index, PNI prognostic nutritional index, BMI body mass index

Statistically significant (P <0.05) values are in bold

(>626), low PNI (<46.1), and low BMI (< 18.5). There  Associations of CONUT Score with Survival
was no significant difference between the high and low  Qutcomes
CONUT score groups in terms of other clinical and patho-

logical parameters (Table 3).
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At the end of 10 (1-74) months of median follow-up,
201 (93.1%) of patients were progressed, while 195
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(90.3%) patients died. The median PFS duration of the
patients was 7 months, and the median OS duration was
10 months. In the patient group with a high CONUT
score, both PFS (5 vs. 10 months, p <0.001) and OS (9
vs. 14 months, p <0.001) were shorter than the group
with low CONUT score (Fig. 1).

According to the Kaplan—Meier survival analysis, in the
extensive stage group, both PFS (6 vs 11 months, p <0.001)
and OS (9 vs 15 months, p <0.001) were shorter than in
the limited stage group. Both PFS and OS were signifi-
cantly higher in patients who received PCI than patients
who did not receive PCI (11 vs 7 months, p: 0.028; 16 vs
10 months, p: 0.008, respectively). PES/OS were 11/15,
7/10, 6/9 months in extrapulmonary lesion 0, 1,> 1 groups,
respectively, and the differences between these values were
significant for both PFS and OS (p <0.001, p <0.001,
respectively). Although OS (10 vs 13 months, p: 0.028)
was shorter in patients with high SII when compared to low
SII, there was no difference for PFS. Patients with low PNI
and low BMI had shorter PFS (6 vs 10 months, p <0.001,
5 vs 9 months, p <0.001, respectively) and OS times (9 vs
15 months, p <0.001, 8 vs 12 months, p <0.001, respec-
tively) than those with high PNI and high BMI. There was
no significant difference in PFS and OS times for other
parameters.

As seen in Table 4, in univariate Cox regression analy-
sis, the stage (HR: 0.483, p <0.001), PCI (HR: 1.521, p:
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0.038), extrapulmonary lesion (HR: 0.505, p<0.001),
PNI (HR: 1.659, p: 0.001), BMI (HR: 1.806, p <0.001),
and CONUT score (HR: 0.497, p <0.001) were significant
prognostic parameters of PFS. In univariate analysis, the
stage (HR: 0.424, p<0.001), PCI (HR: 1.692, p: 0.012),
extrapulmonary lesion (HR: 0.437, p <0.001), SII (HR:
0.714, p: 0.035), PNI (HR: 1.814, p<0.001), BMI (HR:
1.903, p <0.001), and CONUT score (HR: 0.476, p <0.001)
were all significant prognostic indicators for OS (Table 5).
Among these immune-nutritional indicators, the HR of PNI
and BMI was above 1, whereas the HR of SII and CONUT
score was below 1. In the multivariate analysis, only the
CONUT score (HR: 0.612, p: 0.018; HR: 0.650, p: 0.038,
respectively) and the stage (HR: 0.121, p: 0.046; HR: 0.111,
p: 0.006, respectively) were found independent prognostic
factors for PFS and OS.

Discussion

SCLC occupies an important part of all lung cancers and is
characterized by poor prognosis [1]. This study showed that
the CONUT score, which is an immuno-nutritional indica-
tor, is an independent prognostic factor for SCLC in both
PES and OS, and the high CONUT score at the time of diag-
nosis is associated with shorter PFS and OS times. To the
best of our knowledge, this was the first study to demonstrate
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Fig. 1 Kaplan—Meier curves for progression-free survival (a) and overall survival (b) according to CONUT score
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Table 4 Univariate and

multivariate cox regression
analyses for factors predicting

progression-free survival

the prognostic significance of the CONUT score in SCLC.
Additionally, although there was a significant relationship
between CONUT score groups and some other inflammatory

@ Springer

Univariate P Multivariate P
HR (95% CI) HR (95% CI)

Age

<60 Ref

>60 1.088 (0.823-1.439) 0.552 -
Gender

Male Ref

Female 1.043 (0.698-1.558) 0.837 -
ECOG

0 Ref

1 0.684 (0.359-1.303) 0.248 -

2 0.794 (0.442-1.428) 0.442 -

3 0.788 (0.436-1.423) 0.430 -
Smoking

No Ref

Yes 0.952 (0.718-1.261) 0.730 -
Diabetes mellitus

No Ref

Yes 0.907 (0.667-1.234) 0.534 -
TNM stage

Limited Ref Ref

Extensive 0.483 (0.345-0.677) <0.001 0.121 (0.015-0.962) 0.046
PCI

Yes Ref Ref

No 1.521 (1.024-2.259) 0.038 1.189 (0.786-1.800) 0412
Extrapulmonary lesion

0 Ref Ref

1 0.505 (0.355-0.718) <0.001 4.269 (0.535-34.042) 0.171

>1 0.868 (0.618-1.219) 0.413 0.923 (0.654-1.302) 0.648
NLR

<2.84 Ref

>2.84 0.818 (0.613-1.087) 0.165 -
SII

<626 Ref -

>626 0.766 (0.561-1.046) 0.093
PNI

>46.1 Ref Ref

<46.1 1.659 (1.245-2.212) 0.001 1.097 (0.753-1.598) 0.631
BMI

>18.5 Ref Ref

<18.5 1.806 (1.330-2.451) <0.001 1.318 (0.939-1.851) 0.111
CONUT groups

<2 Ref Ref

>2 0.497 (0.369-0.668) <0.001 0.612 (0.407-0.920) 0.018

ECOG eastern cooperative oncology group performance status, 7NM tumor, node, metastasis, PCI prophy-
lactic cranial irradiation, NLR neutrophil-lymphocyte ratio, SII systemic immune-inflammation index, PNI
prognostic nutritional index, BMI body mass index, CONUT controlling nutritional status

Statistically significant (P <0.05) values are in bold

and nutritional markers such as NLR, SII, and PNI, none
of these markers were found to be independent prognostic
factors for survival.
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Tablg 5 Univariate and . Univariate P Multivariate P
multivariate cox regression HR (95% CI) HR (95% CI)
analyses for factors predicting
overall survival Age
<60 Ref
>60 0.521 (0.687-1.209) 0.521 -
Gender
Male Ref
Female 0.857 (0.566-1.298) 0.466 -
ECOG
0 Ref
1 0.546 (0.285-1.043) 0.067 -
2 0.716 (0.398-1.289) 0.266 -
3 0.710 (0.392-1.289) 0.261 -
Smoking
No Ref
Yes 1.009 (0.759-1.341) 0.950 -
Diabetes mellitus
No Ref
Yes 0.884 (0.647-1.206) 0.435 -
TNM stage
Limited Ref
Extensive 0.424 (0.302-0.596) <0.001 0.111 (0.023-0.540) 0.006
PCI
Yes Ref
No 1.692 (1.125-2.547) 0.012 1.335 (0.873-2.043) 0.183
Extrapulmonary lesion
0 Ref
1 0.437 (0.305-0.625) <0.001 3.999 (0.835-19.149) 0.083
>1 0.811 (0.574-1.146) 0.235 0.846 (0.596-1.200) 0.348
NLR
<2.84 Ref
>2.84 0.765 (0.572-1.022) 0.070 -
SII
<626 Ref
>626 0.714 (0.522-0.977) 0.035 0.935 (0.676-1.295) 0.688
PNI
>46.1 Ref
<46.1 1.814 (1.353-2.432) <0.001 1.266 (0.871-1.842) 0.216
BMI
>18.5 Ref
<18.5 1.903 (1.397-2.592) <0.001 1.349 (0.956-1.903) 0.088
CONUT groups
<2 Ref
>2 0.476 (0.352-0.644) <0.001 0.650 (0.432-0.977) 0.038

The prognostic effect of inflammation and immuno-
nutritional status in cancer patients has been the basis of
many studies. In light of these studies, it has been shown

ECOG eastern cooperative oncology group performance status, 7NM tumor, node, metastasis, PCI prophy-
lactic cranial irradiation, NLR neutrophil-lymphocyte ratio, SII systemic immune-inflammation index, PNI
prognostic nutritional index, BMI body mass index, CONUT controlling nutritional status

Statistically significant (P <0.05) values are in bold

that impaired nutritional status and increased inflammatory
response have important relationship with poor prognosis
in cancer patients [25]. NLR, which is one of the systemic
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inflammatory indicators, has prognostic significance in many
cancers such as breast, bladder, and lung cancer [26-28].
In a study in SCLC patients, Lohinai et al. showed that low
NLR (cutoff: 2.2) was associated with longer survival time
in stage I-1I patients [29]. Bernhardt et al. showed that NLR
is not an independent prognostic factor in their study involv-
ing 350 SCLC patients [25]. In our study, we showed that
patients in the high CONUT score group had significantly
higher NLR results than the low CONUT group. However,
we could not find NLR alone as a prognostic factor for either
PFS or OS.

Another inflammatory-based index is SII obtained from
a combination of platelets, neutrophils, and lymphocytes.
In a meta-analysis involving 2786 lung cancer patients,
Zang et al. identified the threshold value for SII as 640 and
showed that high SII was associated with a reduced survival
[30]. One of the few studies investigating the importance of
SII in SCLC patients included 919 patients and SII, stage,
LDH, and response to therapy were found to be independ-
ent prognostic factors for OS [31]. In our study, the cutoff
value for SII was determined as 626, and it was shown that
the patients in the high CONUT score group also had sig-
nificantly higher SII values. Besides, SII was found signifi-
cant only for OS in univariate analysis, but not significant
in multivariate analysis. As few studies are investigating the
prognostic significance of SII in SCLC patients, we think it
would be beneficial to confirm the results with the studies
to be conducted.

PNI, which has been used in recent years and reflects the
immuno-nutritional status, is calculated from serum albu-
min concentration and peripheral lymphocyte count. PNI is
prognostic in many solid organ malignancies, such as lung
cancer, CRC, GC, and ovarian cancer [15, 32-34]. In a meta-
analysis included 17 studies involving patients with NSCLC
and four studies involving patients with SCLC. This meta-
analysis showed that low pre-treatment PNI was associated
with shorter OS, DFS, PFS, and relapse-free survival (RFS)
in patients with NSCLC, and was associated with shorter
OS time in patients with SCLC [35]. Jin et al. found the
stage, PNI, and age as independent prognostic factors for OS
in patients with SCLC [4]. Although we showed that PNI
was significant for PFS and OS in accordance with previous
studies, we could not detect it as an independent prognostic
factor. Moreover, we showed that the PNI value was signifi-
cantly lower, and the survival times were shorter in the high
CONUT score group.

CONUT score is an immuno-nutritional scoring system
obtained from the combined evaluation of serum albumin
concentration, TLC, and TC. Serum albumin is a good indi-
cator reflecting nutritional status due to the negative correla-
tion between its concentration and ND [36]. Hypoalbumine-
mia is not only an indicator of ND but also of decreased liver
reserve and increased inflammatory cytokine response in the
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tumoral microenvironment [36, 37]. Lymphocytes, another
component of the CONUT score, play an essential role in
host immunity, both by stimulating cytotoxic cell death and
apoptosis and by inhibiting cell proliferation, and therefore
lymphocytes are another critical indicator of inflammatory
status [38]. The last variable of the CONUT score is TC. In
cancer patients, due to increased low-density lipoproteins
receptor (LDLR) expression and increased intracellular
low-density lipoproteins (LDL) intake, mandatory oxida-
tive phosphorylation increases, leading to hypocholester-
olemia. In addition to the change in lipid metabolism in
patients with SCLC, another cause of hypocholesterolemia
may be cachexia [39, 40]. Important causes of cachexia are
cytokines-induced anorexia (TNFa, IL-1, IL-6, etc.), insuf-
ficient calorie intake and increased catabolism as a result of
systemic changes in metabolism [7-10].

The CONUT score is prognostic in some solid organ can-
cers such as GC and NSCLC [41, 42]. In a study with HCC
patients, the preoperative CONUT score was an independ-
ent prognostic factor for OS [20]. However, few studies are
investigating the importance of the CONUT score in patients
with lung cancer. In one of these, Toyokawa et al. showed
that high CONUT score was associated with short DFS and
OS in 108 patients with squamous cell lung carcinoma [21].
Another study showed that in patients with NSCLC treated
with pembrolizumab, the CONUT score was a predictor that
both showed therapeutic effect and predicted prognosis [42].
In a study in which 109 patients with lung adenocarcinoma
and obstructive pulmonary disease were included, the cutoff
value was determined as 1 (AUC: 0.596; sensitivity 67%,
specificity 43%), for the CONUT score, and the high (>1)
CONUT score was found to be associated with short DFS
and OS [12]. In our study, the cutoff value was determined
as 2 for the CONUT score (sensitivity 63%, specificity 85%),
and it was found that the high (>2) CONUT score at diag-
nosis in SCLC patients was associated with shortened PFS
and OS time. Also, the CONUT score at the time of diagno-
sis was an independent prognostic factor for both PFS and
OS. In addition to all these, the highest AUC was 0.73 for
CONUT score, indicating the superiority of this factor rela-
tive to other markers.

Finally, for the first time in this study, we showed that
the CONUT score at the time of diagnosis is a prognos-
tic parameter for patients with SCLC. These new results
show that the high CONUT score is an important scoring
system that predicts shortened survival in SCLC patients.
The CONUT score, which contains all three of the albumin,
TLC, and TC, is a good indicator of the increased inflam-
matory response and impaired nutritional status in SCLC,
known for its aggressive structure. The CONUT score is a
useful parameter that can be easily applied in daily practice
and it can help decision-making process for the clinician.
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There were two important limiting points in our study.
First of all, our study was retrospective and included rela-
tively few patients. Another was that inflammatory and
immuno-nutritional indicators such as C-reactive protein,
weight loss, and skin thickness were not included in the
study. Therefore, we think that studies with prospective and
multicenter cohorts, in which more variables are involved,
will be beneficial.
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