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Background: A growing interest exists in identifying reliable and low-cost biomarkers or
factors that could predict the therapeutic response, prognosis, recurrence, and survival in small-
cell lung cancer (SCLC). This study aimed to investigate the better predictors of chemotherapy
efficacy and prognosis in patients with SCLC receiving first-line chemotherapy and radiotherapy.
Materials and Methods: This study retrospectively retrieved the medical records of
patients with SCLC treated with first-line platinum-based chemotherapy and radiotherapy
from January 2016 to June 2019 in the First Affiliated Hospital of Nanjing Medical
University. Plasma biochemical parameters, clinical features, and overall survival (OS)
time were collected. The independent effects of plasma parameters on patient survival
were assessed by conducting univariate and multivariate Cox regression analyses. The
optimal cut-off values of independent risk factors in the ROC curve and Kaplan—Meier
survival analysis were determined using MedCalc software.

Results: Statistically significant differences in lactate dehydrogenase (LDH) and fibrinogen
(Fbg) were found between the complete remission + partial remission group and the non-
responders, which consisted of stable-disease and progressive-disease groups, after first-line
chemotherapy. Multivariate Cox regression analysis showed that LDH and Fbg were inde-
pendent risk factors in predicting PFS (LDH HR: 1.013, 95% CI: 1.002-1.030, P = 0.037;
Fbg HR: 1.622, 95% CI: 1.094-2.526, P = 0.017) and OS (LDH HR: 1.021, 95% CI:
1.008-1.034, P = 0.001; Fbg HR: 2.168, 95% CI: 1.324-3.550, P = 0.002). The AUC of
LDH and Fbg was 0.77 and 0.745, respectively. The cut-off value of LDH and Fbg in
predicting OS was 263 U/L and 4.03 g/L. When these two data were combined, the AUC
reached 0.832, better than that of LDH and Fbg alone. The objective response rate (ORR)
and OS were significantly different among these three different groups according to the
addition of the assigned value (P < 0.05).

Conclusion: Combined retreatment serum LDH and Fbg levels may be a better potential
biomarker for predicting the clinical efficacy of chemotherapy and the prognosis of indivi-
duals with SCLC. Combining these two parameters could improve prediction efficacy.
Keywords: lactate dehydrogenase, fibrinogen, overall survival, prognosis, small cell lung

cancer

Introduction

The mortality rates of lung cancer, the most common type of cancer, rank the
highest among all cancer-related deaths around the world." Small-cell lung cancer
(SCLC) comprises 13-20% of lung cancer.”* Although the median overall survival
(OS) of SCLC rarely reaches more than 1 year, the prognosis of patients in the same
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stage of SCLC still varies. As a result, a growing interest
exists in identifying reliable and low-cost biomarkers or
factors that could predict the therapeutic response, prog-
nosis, recurrence, and survival in SCLC. Several biomar-
kers have been identified as being related to the prognosis
of SCLC, but due to various reasons, their clinical applica-
tions have been limited. Therefore, the identification of
effective and easily available biomarkers for the prognosis
of SCLC is of clinical significance.

Serum lactate dehydrogenase (LDH) has been proven
to be related to metabolism in tumors, and it has been used
for detecting malignant tumors in recent years. LDH con-
centration is a prognostic marker in many kinds of
tumors.*® Petrelli et al® found that the LDH level before
treatment in patients with lung cancer was inversely cor-
related with worsened OS. As to SCLC, Zhang et al con-
ducted a systematic review with meta-analysis and
suggested a significant correlation between elevated
serum LDH levels and poor OS in patients with SCLC."°

Inflammation is essential for cancer development and
invasion because it enhances angiogenesis, accelerates
cancer cell proliferation, and promotes tumor metastasis.
Mounting evidence demonstrated that systemic inflamma-
tory response in carcinomas is a significant predictor for
the outcome.''™"* Cancer-related inflammation is com-
posed of different inflammatory cells and factors or che-
mokines. Neutrophil-to-lymphocyte ratio (NLR) and
platelet-to-lymphocyte ratio (PLR) were associated with
prognosis in various cancers, including SCLC."*™'® The
interleukin (IL)-6 released by tumor cells or immunocytes
in the cancer microenvironment could increase the con-
centration of acute-phase reaction proteins, including
C-reactive protein and fibrinogen (Fbg), in liver.'* !> Fan
et al'® found that the Fbg level in serum was inversely
correlated with SCLC prognosis in a group of 120 patients
with SCLC. Zhu et al found that after two cycles of
chemotherapy, patients with SCLC who had higher levels
of Fbg and D-dimer exhibited poor reactions to che-
motherapy and low survival rate.'” However, which
among the above biomarkers reported as useful for pre-
dicting the therapeutic effect and survival in patients with
SCLC are better than the others in clinical use have not
been studied before.

The present study aimed to explore the prognostic
effect of LDH, albumin (Alb), whole blood count,
D-Dimer, Fbg, and neuron-specific enolase (NSE) in
patients with SCLC after being treated via first-line

platinum-based chemotherapy and radiotherapy and

achieve better prognostic predictors.

Materials and Methods

Patients

This study was approved by the ethics committee of the
First Affiliated Hospital of Nanjing Medical University
(Nanjing, China). Informed consent was waived since
this was a retrospective study and the study protocol con-
formed to the ethical guidelines of the Declaration of
Helsinki. All patient data accessed complied with relevant
data protection and privacy regulations. The records of
220 patients with SCLC
January 2016 to June 2019 were reviewed. The inclusion

in our institution from
criteria were as follows: (1) cytological or histological
diagnosis of SCLC, (2) pretreatment hematological results
obtained before any anti-cancer treatment, (3) Eastern
Cooperative Oncology Group grade rank of 0-2, (4) avail-
ability of complete patient records, and (5) first-line che-
motherapy of etoposide and cisplatin. The exclusion
criteria were as follows: (1) patients without complete
clinical and pathological data, (2) patients with other
malignancies, (3) patients who received regular anti-
coagulation therapy, and (4) patients who did not receive
radiotherapy. Finally, the records of 161 SCLC patients
were included.

Data Collection

Baseline characteristics such as gender, age, clinical or
postoperative stage, smoking status, and hematological
results were retrieved using an electronic medical record
system. The hematological results were obtained within 10
days before the first treatment. The acquired results
included the measurement of LDH, Alb, whole blood
count, D-Dimer, Fbg, and NSE levels. All data were
anonymized to ensure privacy. Therapeutic response was
evaluated in accordance with the Response Evaluation
Criteria in Solid Tumors (version 1.1), including complete
remission (CR) and partial remission (PR), while non-
responders consisted of stable disease (SD) and progres-
sive disease (PD). The progression-free survival (PFS) and
OS information was obtained via regular monitoring and
defined as a dichotomous variable (1 = dead; 0 = alive).

Follow-Up
After the first-line therapy, all the patients were followed
up to obtain the survival data by means of medical record
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retrieval or telephone interview, and the last follow-up was
on December 31, 2019. The dependent variable OS was
calculated from the date of SCLC diagnosis to death or the
last follow-up. One-year OS was the determined endpoint
in this study.

Statistical Analysis

Continuous data were expressed as mean or median +
standard deviation. One-way ANOVA was used to analyze
the associations between therapeutic response and clinical
data. The Cox proportional hazard regression model was
used to assess the predictive value of LDH, Alb, whole
blood count, D-Dimer, Fbg, and NSE levels for OS. The
ROC curve, Kaplan—Meier survival curve, and the optimal
cut-off values of each candidate hematological biomarker
for survival prediction were calculated using MedCalc
software. Approximation of value assignment was used
to combine the Fbg and LDH according to the cut-off
value of Fbg and LDH. According to the addition of the
assigned value, three groups were assigned. Log rank test
was used for survival comparisons between different
groups. All statistical tests were performed on SPSS ver-
sion 19.0 (IBM, Armonk, NY, USA) and MedCalc.
P values < 0.05 were considered statistically significant.

Results

Patient Characteristics and Treatments

A total of 161 patients with SCLC were included in this
study. Their baseline characteristics are shown in Table 1.
Ninety-one cases were diagnosed as limited disease (LD)-
stage SCLC, while the rest were confirmed as extensive
disease (ED)-stage SCLC. The average age of onset was
62 years (range, 25-91 years). Smoking history was noted
in 89.4% of the patients. The first-line chemotherapy regi-
men was etoposide combined with cisplatin. A total of 91
patients received radiotherapy after chemotherapy, while
70 received concurrent chemo-radiotherapy. Fifty-six
patients were evaluated as CR (10) and PR (46) after
4-6 cycles of chemotherapy. The serum median or mean
concentrations of LDH, Alb, whole blood count, D-Dimer,
Fbg, and NSE levels were calculated. After four cycles of
first-line chemotherapy, 56 patients achieved objective
response rate ORR, (CR + PR = 34.8%). Among the
remaining patients, 63 achieved SD (63) and the rest
progressed (42), in which 79 (49.1%) patients were at
LD stage and 82 (50.9%) were at ED stage.

Table | Clinical and Pathological Characteristics of 161 Eligible
Patients with Lung Cancer

Characteristics Value (Average £ SD)
Total 161
Age (years) 62.98 + 9.68
Sex
Male 140
Female 21
Smoking status
Smoker 141
Never smoked 20
NSE (ng/mL) 5741 + 58.56
LDH (U/L) 247.19 + 99.66
Fbg (g/L) 4.087 + 1.48
Albumin (g/L) 38.80 + 4.60
D-D (mg/L) 0.62 + 0.8l
NLR 3.08 + .64
PLR 162.78 + 82.78
Stage
Limited stage 79
Extensive stage 82
Tumor response
CR + PR 56
SD + PD 105

Note: Data were presented as mean/median * standard deviation (SD).
Abbreviations: ED, extensive disease; LD, limited disease; NLR, neutrophil/lym-
phocyte ratio; PLR, platelet/lymphocyte ratio; CR, complete response; LDH, lactate
dehydrogenase; NSE, neuron-specific enolase; PD, progress disease; PR, partial
response; SD, stable disease; Fbg, fibrinogen.

Correlation of Stage, NSE, Alb, NLR, PLR,

D-Dimer, Fbg, and LDH Levels with ORR
Patients with CR and PR showed lower NSE levels [41.99
(11.27-118.7) ng/mL] than those who achieved SD and PD
[50.82 (9.01-330) and 71.4 (14.36-370) ng/mL respectively,
P =0.030] (Table 2). The pretreatment LDH levels of patients
who achieved CR + PR were significantly lower than those of
patients who achieved SD and PD [207.9 (65-380) IU/L vs
240 (139-752) and 306.44 (144-664) TU/L, P < 0.001]. The
pretreatment Fbg levels in patients who achieved CR + PR
were significantly lower than those in patients who achieved
SD and PD [3.7 (1.92—-7.05) IU/L vs 3.81 (1.22-8.02) and 4.95
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Table 2 Correlation of NSE, Albumin, NLR, PLR, D-Dimer, Fibrinogen, and LDH Levels with Clinical Efficacy (ORR)

CR + PR (n = 56) SD (n = 63) PD (n = 42) P-value
Age 64.63 + 10.40 6227 + 9.38 61.83 +9.30 0411
Sex (male, %) 82.50 86.36 96.66 0.085
Smoking (No-smoked, %) 29.79 24.00 13.89 0217
LDH (U/L) 207.90 + 62.43 240.00 + 104.68 306.44 + 116.26 < 0.001*
Fibrinogen (g/L) 3.70 + 121 3.81 + 1.50 495 £ 1.45 0.002
NSE (ng/mL) 41.99 + 2525 50.82 + 559.78 714 + 7232 0.030%
Albumin(g/L) 39.75 + 3.17 37.6 + 472 35+ 571 0.039*
D-D (mg/L) 035+ 036 03 +068 0.44 + 1.33 0.175
NLR 277 + 1.42 282+ 113 313242 0.049%
PLR 139.18 + 64.65 127.46 + 787 149.59 + 116.6 0357
Stage 27 34 8 0618

Notes: Data were presented as median with standard deviation (SD). Difference among three groups was determined using Kruskal-Wallis H rank sum test. *P values <

0.05 were considered significant.

(2.32-7.05) TU/L, P = 0.002], while decreased Alb levels
showed unfavorable chemotherapy results (SD and PD)
[39.75 (34.8-45.6) IU/L vs 37.64 (28-49) IU/L and 35
(24.8-46.3) TU/L, P = 0.039]. However, no significant differ-
ence in the D-Dimer level was found in patients with different
therapeutic responses (P = 0.175).

Associations of Stage, NSE, Alb, NLR,

PLR, D-Dimer, Fbg, and LDH with PFS
As shown in Table 3, stage, serum NSE, Alb, PLR,
D-Dimer, Fbg, and LDH were significantly associated

with PFS (Stage HR: 1.182, 95% CI: 1.002-2.641, P =
0.001; NSE HR: 1.024, 95% CI: 1.010-1.038,
P =0.001; LDH HR: 1.012, 95% CI: 1.005-1.019, P =
0.001; Alb HR: 0.891, 95% CI: 0.815-0.976, P = 0.012;
D-Dimer HR: 4.177, 95% CI: 14.79-11.795, P = 0.007;
Fbg HR: 2.304, 95% CI: 1.539-3.449, P < 0.001; PLR
HR: 1.007, 95% CI: 1.001-1.014, P = 0.018).
Multivariate analysis showed that LDH (HR: 1.013,
95% CI: 1.002-1.030, P = 0.037), and Fbg (HR:
1.622, 95% CI: 1.094-2.526, P = 0.017) were signifi-
cantly associated with PFS.

Table 3 Univariate and Multivariate Cox Models for Progression-Free Survival

Variables Univariate Cox Regression Multivariate Cox Regression

HR 95% CI P HR 95% ClI P
Stage 1.182 1.002-2.641 0.001* 0.615 0.211-1.797 0.375
Age 0.989 0.951-1.028 0.565 - - -
Sex 0.813 0.254-2.602 0.727 - - -
Smoking I 0.999-1.001 0.757 - - -
CEA 1.025 0.999-1.051 0.062 - - -
NSE 1.024 1.010-1.038 0.001* 1.010 0.999-1.021 0.079
LDH 1.012 1.005-1.019 0.001* 1.013 1.002-1.030 0.037*
Albumin 0.891 0.815-0.976 0.012* 1.005 0.895-1.128 0.938
D-D 4.177 1479-11.795 0.007* 1.038 0.474-2.276 0.925
Fibrinogen 2.304 1.539-3.449 < 0.001* 1.622 1.094-2.526 0.017*
NLR 1.270 0.976-1.653 0.075 - - -
PLR 1.007 1.001-1.014 0.018* 0.998 0.991-1.006 0.686

Note: *P values < 0.05 were considered significant.
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Table 4 Univariate and Multivariate Cox Models for Overall Survival
Variables Univariate Cox Regression Multivariate Cox Regression
HR 95% CI P HR 95% CI P
Stage 2.353 1.094-5.062 0.029* 1.364 0.421-4.412 0.605
CEA 1.032 1.004-1.061 0.024* 1.019 0.979-1.061 0.362
NSE 1.009 1.005-1.012 < 0.001* 1.002 0.987-1.017 0.784
LDH 1.018 1.010-1.027 < 0.001* 1.021 1.008-1.034 0.001*
Albumin 0.872 0.872-0.936 < 0.001* 0.794 0.676-0.933 0.005*
D-D 1.507 1.314-2.004 0.005* 0.317 0.104-0.964 0.043*
Fibrinogen 1.742 1.393-2.179 <0.001* 2.168 1.324-3.550 0.002*
NLR 1.234 1.053-1.447 0.010%* 1.052 0.634-1.744 0.846
PLR 1.005 1.002—1.008 0.002* 1.002 0.990-1.014 0.727

Note: *P values < 0.05 were considered statistically significant.

Associations of Stage, NSE, Alb, NLR,
PLR, D-Dimer, Fbg, and LDH with OS

As shown in Table 4, univariate analysis showed that the
following variables were significantly associated with OS:
stage, CEA, NSE, D-Dimer, Alb, LDH, PLR, NLR, and Fbg
(Stage HR: 2.353, 95% CI: 1.094-5.062, P =0.029; CEA HR:
1.032, 95% CI: 1.004-1.061, P =0.024; NSE HR: 1.009, 95%
CIL: 1.005-1.012, P < 0.001; LDH HR: 1.018, 95% CI: 1.-
010-1.027, P < 0.001; Alb HR: 0.872, 95% CI: 0.870-0.936,
P < 0.001; D-Dimer HR: 1.507, 95% CI: 1.314-2.004, P =
0.005; Fbg HR: 1.742, 95% CI: 1.393-2.179, P <0.001; NLR
HR: 1.234, 95% CI: 1.053-1.447, P=0.010; PLR HR: 1.005,
95% CI: 1.002—-1.008, P = 0.002). Afterwards, all factors with
P value < 0.05 were analyzed via multivariate Cox hazard
regression analysis, and the results showed that the following
variables were significantly associated with OS: Alb (albu-
min), LDH, Fbg and D-Dimer (Alb HR: 0.794, 0.676-0.933,
P <0.001; LDH HR: 1.021, 95% CI: 1.008-1.034, P =0.001;
Fbg HR: 2.168, 95% CI: 1.324-3.550, P = 0.002; D-Dimer
HR: 0.317, 0.104-0.964, P < 0.001).

Effects of LDH and Fbg Alone on

Prognostic Abilities

The AUC values of LDH and Fbg were 0.77 (95% CI: 0.651
to 0.825) and 0.745, respectively, while optimal thresholds
for survival prediction in patients with SCLC were 263 U/L
(Sensitivity 56.52 (95% CI: 41.1-71.1%), Specificity
89.86% (95% CI: 80.2-95.8%)) and 4.03 g/L (Sensitivity
68.29% (95% CI: 51.9-81.9%), Specificity 73.44% (95% CI:
60.9-83.7%)), respectively (Figure 1). Subsequently, in
accordance with the best cut-off values of these biomarkers,
patients were further divided into low or high (defined by
ROC curve, cut-off values of 263 (U/L), and 4.03 g/L
groups). Significant differences in 1-year OS were observed
between the patients with low and high LDH (P < 0.001;
Figure 2A) and low and high Fbg (P < 0.001; Figure 2B).

Effects of Combining LDH and Fbg on

ORR and Prognostic Abilities
The AUC when LDH and Fbg were combined was 0.83
(95% CI: 0.746 to 0.898), optimal thresholds for
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survival prediction was 0.5538 ((Figure 1, sensitivity
60.98% (95% CI: 44.5-75.8%), Specificity 92.19%
(95% CI: 82.7-97.4%)). Subsequently, in accordance
with the best cut-off values of LDH (263 (U/L)) and
Fbg (4.03 g/L), patients were further divided into low,
medium, and high (defined by approximation of value
assignment, that is Fbg > 4.03 g/L was assigned 1, Fbg
< 4.03 g/L was assigned 0, meanwhile, LDH > 263 (U/
L) was assigned 1, LDH < 263 (U/L) was assigned 0.
And we group the patients per this combination accord-
ing to the addition of the assigned value, that is 0, 1, 2.
Significant differences in l-year OS and ORR were
observed between the patients of the low, medium, and
high groups (P < 0.001; Figure 3).

Discussion

This study revealed that LDH and Fbg were significant
and independent predictive factors for the prognosis of
SCLC. In patients who achieved CR + PR, lower levels
of LDH and Fbg were observed with longer PFS and OS
after first-line chemotherapy and radiotherapy. In addition,
the AUC of the combination of LDH and Fbg was better
than that of LDH and Fbg alone.

Fbg is an acute-phase reactant protein and a plasma
coagulation factor that plays an important role in increas-
ing plasma viscosity, platelet aggregation, facilitating
fibrin deposition, vasoconstriction, and promoting growth
factor release. It is synthesized by hepatocytes, and it plays
It is
involved in fibrinolysis, wound healing, inflammatory

a proinflammatory role in certain conditions.*

responses, and oncogenesis.”' Increased plasma Fbg levels
reflect aberrantly activated coagulation and fibrinolysis.
Buccheri et al and Lillicrap et al indicated that patients
with lung cancer patients have an increased tendency of
blood coagulation and abnormal fibrinolytic system.?*?
Statistically significant differences in circulating inflam-
matory proteins, such as Fbg and Alb, were commonly
observed in patients with lung cancer compared with
healthy individuals.”* Previous studies indicated that
increased Fbg levels were correlated with distant tumor
metastasis and poor outcomes in different kinds of
cancer.'®'” Fan et al'® found that elevated plasma Fbg
was independently associated with prognosis in patients
with SCLC. In the present study, the Fbg level was asso-
ciated with therapeutic efficiency and survival in SCLC.
Moreover, in the past decades, several studies have
demonstrated that inflammation has an important role in
lung cancer development and progression. A vicious circle

between inflammation and cancer is that chronic inflam-
mation promotes oncogenesis, while tumor cells recruit
inflammatory cells to promote further growth and ulti-
mately metastasis. In animal models, Fbg could increase
the metastatic potential.”> Tumor cell invasion and micro-
metastasis were suppressed in Fbg-deficient mice, indicat-
ing that Fbg is one of the determinants of spontaneous
metastatic potential.>® These findings supported that Fbg
could be a predictor for the prognosis of SCLC.

LDH is a tetrameric enzyme that could catalyze the
redox reaction between lactic acid and pyruvic acid.?’ In
the tumor environment, an anaerobic condition that cata-
lyses the redox reaction between lactic acid and pyruvic
acid is usually observed. High LDH levels are a reflection
of anaerobic glycolytic metabolism in intra-tumoral
environment.>® A total of 139 patients with SCLC were
retrospectively included in the study of Liu et al,>' who
identified that high NLR (> 4.55) and PLR (> 148) levels
were not only proportionally related to elevated LDH and
low Alb levels but also a predictor of mortality. An
increase in pretreatment LDH concentration in patients
with lung cancer was associated with worsened OS. The
result of the present study is in accordance with that of
previous reports. Given that serum LDH level increased
with tumor progression, it was identified as a prognostic
marker for cancer. Hermes et al® found that increased LDH
levels were an independent factor to predict mortality and
morbidity in patients with SCLC receiving chemotherapy.
The LDH level in serum was also confirmed as a predictor
for chemotherapy response and prognosis in patients with
SCLC treated.'®*”*® These reports were broadly in line
with the current study, that is, increased concentrations of
serum LDH were related to unsatisfactory chemotherapy
response and poor survival of patients with SCLC. The
above results all indicated that LDH is an effective bio-
marker for the prognosis of SCLC.

No significant differences were found among NSE, PLR,
NLR, D-D, and Alb in this study. Hirose et al enrolled 103
patients. They assessed whether ProGRP or NSE was ele-
vated earlier than symptoms in radiographic findings and
identified the correlation between the ProGRP or NSE levels
at relapse and the response to salvage therapy retrospectively.
They revealed that the serum NSE level at relapse was a good
factor for predicting CR to salvage chemotherapy and
a useful prognostic marker after relapse in patients with
SCLC who achieved CR or PR to first-line chemotherapy.>?
Their results are not in accordance with those of the present
study. These conflicting results may be due to the differences
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in study design and grouping method. Liu et al reported that
PLR and NLR were prognostic factors in SCLC and markers
for inflammatory response.®’ Miura et al also indicated that
preoperative serum Alb level was important in predicting OS
and recurrence-free survival in patients with postoperative
non-SCLC.>> Zhu et al showed that increased plasma
D-Dimer levels in patients with cancer usually indicated an
unfavorable prognosis.'” In the present study, no significant
differences were observed among the above parameters,
possibly because few studies placed these parameters
together and compared them. When they were placed
together, only LDH and Fbg were useful in predicting OS.

Furthermore, evaluation of the predictive accuracy
revealed that combining LDH and Fbg was superior to LDH
or Fbg alone, and it could significantly improve the AUC for
the prediction of OS. Thus, the above results suggested that
combining LDH and Fbg may be considered as one of the
prognostic predictors among patients with SCLC in clinical
practice. The statistically significant difference in AUC and
the excellent specificity could enhance the reliability of OS
prediction, which is crucial for making the pretreatment plan
and the communication between doctors and patients.

This study had several limitations. First, it was
a single-center, retrospective study with a relatively small
sample size. A new cut-off value may be obtained when
examining a large number of cases. Second, the type of
treatment was not standardized across the included studies,
where treatment ranged from sequential radiotherapy to
synchronous radiotherapy. The time that a patient under-
went radiation was usually chosen at the doctor’s discre-
tion; therefore, poor consistency existed across the study
populations and even within cohorts. Third, no validation
cohort was included to verify the findings. A prospective
multicenter study with a considerably large dataset is
needed to further validate the robustness and repeatability
of the prediction model. Finally, the stage of SCLC varied
among the studies. Patients with LD or ED stage were all
included, which may have caused selection bias.

In conclusion, combined LDH and Fbg is an available
and economic measurement in a standard clinical setting for
SCLC. Therefore, using combined LDH and Fbg as predic-
tive and prognostic markers for patients with SCLC is prac-
tical and straightforward. Future prospective cohort and
multicenter studies are needed to find a proper cut-off value.
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