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Abstract: Caspase 8 is a protein involved in the process of cell apoptosis, which may affect the efficacy
of anti-cancer treatment. The aim of our study was to determine the impact of polymorphisms in
the CASP-8 gene encoding caspase 8 on the prognosis in non-small-cell lung cancer (NSCLC). The
study involved 99 patients with newly diagnosed locally advanced or metastatic NSCLC treated
with platinum-based chemotherapy. The presence of the GG genotype was associated with distant
metastases, smoking, and a family history of cancer. The higher risk of early progression was
associated with weight loss and the CASP-8 genotype (GG vs. AG or AA: 20.51% vs. 2.86%). The
higher risk of progression-free survival (PFS) shortening was associated with a higher stage of
disease (hazard ratio (HR) = 2.50, 95% CI: 1.61-3.89, p < 0.0001), distant metastases (HR = 2.30, 95% CI:
1.42-3.72, p = 0.0016), and the GG genotype (HR = 1.68, 95% CI: 1.10-2.57, p = 0.0152). The influence
of the GG genotype on the PFS was confirmed in a multivariate analysis (HR = 1.80, 95% CI: 1.06-3.05,
p = 0.0317). We did not confirm the influence of CASP-8 genotypes on the overall survival (OS).

Keywords: caspase 8; CASP-8; NSCLC; platinum; polymorphism

1. Introduction

Non-small-cell lung cancer (NSCLC) is the most common pulmonary malignancy and
constitutes around 80% of lung cancers. It is often diagnosed in late stages of the disease,
which are not eligible for surgical treatment and require chemotherapy, chemoradiotherapy,
immunotherapy, chemoimmunotherapy, and/or molecularly targeted therapies. First-line
chemotherapy with platinum-based regimens is effective only in 30-40% of patients, with
no established molecular predictive factors for the treatment.

Caspases play a central role in the process of cell apoptosis induced by Fas ligand
(FasL) and various other apoptotic stimuli. Evidence suggests that caspases are inhibited
in NSCLC, which may affect the efficacy of treatment [1]. Caspase 8, a protein encoded
by the CASP-8 gene, is a member of the cysteine-aspartic acid protease (caspase) family.
It was proven that platinum-based chemotherapy triggers apoptosis, creating intra- and
interstrand cross-links in DNA and inhibiting proper DNA replication. DNA damage leads
to the activation of the caspase cascade. Therefore, caspase downregulation can lead to
cisplatin resistance in the mechanism of delaying apoptosis and extending the time for
DNA repair [2,3].

The aim of this study was to determine whether specific genotypes of the CASP-8 gene
affect the efficacy of platinum-based chemotherapy in patients with advanced NSCLC.
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2. Materials and Methods

The study group comprised 99 Caucasian patients with newly diagnosed locally
advanced or metastatic NSCLC enrolled between 7 January 2016 and 20 April 2017. The
staging of disease was determined according to the Tumor Nodes Metastases (TNM)
classification (VII edition), and the response to treatment was evaluated according to
Response Evaluation Criteria in Solid Tumors (RECIST) version 1.1. The performance
status of patients was assessed on the Eastern Cooperative Oncology Group/World Health
Organization (ECOG/WHO) scale. All patients received first-line chemotherapy with
platinum-based doublet regimens. Detailed characteristics of the patients are presented in

Table 1.

Table 1. Characteristics of the study group.

Factor Study Group (n =99)
Male 76 (76.77%)
Gender Female 23 (23.23%)
Age, median (range) 66.5 (44-83)
>66.5 49 (49.50%)
<66.5 50 (50.50%)
11 35(35.35%)
Disease stage
v 64 (64.65%)
No 43 (43.43%)
Distant metastases Yes 56 (56.57%)
AC 40 (40.40%)
Histopathology SCC 52 (52.53%)
NOS 7 (7.07%)
0 17(17.17%)
Performance status (ECOG score) 1 58 (58.59%)
2 24 (24.24%)
Smoking status Smoker 92 (92.93%)
Non-smoker 7 (7.07%)
Pack-years, median (range) 45.00 (1-100)
>45 45 (45.45%)
<45 54 (54.55%)
Weight, median (range) 74 (46-117)
>74 49 (49.49%)
<74 50 (50.51%)
24.91 (15.02-40.88)
BMI, median (range) >2491 49 (49.49%)
<2491 50 (50.51%)
Body loss (%), median (range) 9.84(0-40)
>9.84 32 (32.32%)
<9.84 67 (67.68%)
Time from diagnosis to treatment (days) 17.00 (3-217)
>17 48 (48.48%)
<17 51 (51.52%)




J. Clin. Med. 2021, 10, 1126 30f17

Table 1. Cont.

Factor Study Group (n =99)
Cis + PEM 23 (23.23%)
First-line chemotherapy (I) PN 60 (60.60%)
PG 16 (16.16%)
1-3 38 (38.38%)
Number of CTH cycles
4-8 61 (61.62%)
PR 36 (48.65%)
First evaluation after first-line chemotherapy SD 29 (39.19%)
PD 9 (12.16%)
PR 10 (20.00%)
Second evaluation after first-line chemotherapy SD 32 (64.00%)
PD 8 (16.00%)
Occupational exposure No 55 (79.71%)
Yes 14 (20.29%)
Family history of malignancy (any) No 46 (46.46%)
Yes 53 (53.54%)
Family history of malignancy (lung) No 75 (75.76%)
Yes 24 (24.24%)

Abbreviations: AC—adenocarcinoma; Cis—cisplatin; CTH—chemotherapy; NOS—not otherwise specified;
SCC—squamous cell carcinoma; BMI—body mass index; ECOG—Eastern Cooperative Oncology Group; PD—
progressive disease; PEM—pemetrexed; PG—cisplatin + gemcitabine; PN—cisplatin + vinorelbine; PR—partial
response; SD—stable disease.

First, 5 mL of whole blood was drawn from all participants at the time of enroll-
ment, prior to chemotherapy, and stored at —80 °C until laboratory analyses. The DNA
Blood Mini Kit (Qiagen, Toronto, Ont., Canada) was used to isolate DNA. The quality and
quantity of DNA were assessed using the NanoDrop Lite Spectrophotometer (Thermo
Fisher Scientific, Bedford, MA, USA). The evaluation of single-nucleotide polymorphisms
(SNPs) of the CASP-8 gene was performed using a real-time PCR method with allelic
discrimination software. The Genotyping Master Mix and TagMan probes (Applied Biosys-
tems, USA) specific for the studied SNPs (Thermo Fisher Scientific, Bedford, MA, USA)
were used for DNA amplification according to the manufacturer’s protocol in an RT7500
real-time PCR device (Applied Biosystems, Carlsbad, CA, USA). All tests were run in
triplicate. The study was performed based on the approval of the institutional research
committee (Bioethical Commission of Medical University of Lublin; consent reference
number KE-0254/219/2015), in accordance with the 1964 Declaration of Helsinki and its
later amendments.

All statistical analyses were performed using MedCalc 15.8 (MedCalc Software, Os-
tend, Belgium). Data were expressed as a percentage (for the categorized variable), median,
and range (for continuous variables). The distribution of individual CASP-8 gene geno-
types was estimated in groups of patients with continuous variables above and below the
median (applies to age, pack-years, weight, body mass index (BMI), weight loss, time from
diagnosis to treatment). We considered p-values below 0.05 to be statistically significant.
The risk of early progression was assessed with the use of the odds ratio (OR) test. The
analysis of progression-free survival (PFS), time to progression (TTP), and overall survival
(OS) was carried out using the Kaplan-Meier estimation method, with calculation of the
hazard ratio (HR) and 95% confidence interval (CI). Univariate analysis was performed
with the use of the Kaplan—-Meier estimation method (log-rank), whereas Cox logistic
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regression models were used in multivariate analysis with statistically significant factors
from univariate analysis (x < 0.05) as included variables.

3. Results
3.1. Distribution of CASP-8 Genotypes and Their Influence on the Risk of Early Progression

The study group was dominated by men (76.77%). The median age of patients was
66.5 years (range: 44 to 83 years). Stages I1IB and IV of NSCLC were diagnosed in 64.65%
of patients and distant metastases in 56.57% of patients. In addition, 58.59% of patients
had a very good or good performance status (PS = 0 or 1). The most common histological
diagnosis was squamous cell carcinoma (SCC; 52.53% of patients) and adenocarcinoma
(AC; 40.40% of patients). The most commonly used treatment regimens were cisplatin with
vinorelbine (60.60%), cisplatin with pemetrexed (23.23%), and cisplatin with gemcitabine
(16.16%). The detailed demographic and clinical characteristics of the study group are
given in Table 1.

Among the demographic and clinical factors, only distant metastases, smoking status,
and a family history of malignancy (including lung cancer) were significantly related to
the incidence of individual CASP-8 gene genotypes. The GG genotype was significantly
more common in patients with distant metastases (60%), smokers (56.52%), patients with a
family history of malignancy (60.78%), and patients with a history of lung cancer in family
members (65.38%). Detailed data on the impact of demographic and clinical factors on the
distribution of CASP-8 genotypes are presented in Table 2.

Table 2. Distribution of CASP-8 genotypes according to demographic and clinical factors.

CASP-8 (rs3769818)

Variable AA AG GG p-Value
(n=8) (n = 38) (n =53) X2
Male 5 (6.58%) 32 (42.11%) 39 (51.31%) 0.3020
Gender Female 3 (13.04%) 6 (26.09%) 14 (60.87%) 2.39
. >66.5 4 (81.16%) 21 (42.86%) 24 (48.98%) 0.6432
8¢ <66.5 4 (8.00%) 17 (34.00%) 29 (58.00%) 0.88
N I 3 (8.58%) 16 (45.71%) 16 (45.71%) 0.4984
isease stage v 5 (7.81%) 22 (34.38%) 37 (57.81%) 1.39
. No 1(2.56%) 21 (53.85%) 17 (43.59%) 0.0221
Distant metastases Yes 7 (11.67%) 17 (28.33%) 36 (60.00%) 7.62%
AC 5 (12.50%) 18 (45.00%) 17 (42.50%)
0.2165
Histopathology scC 3 (5.77%) 16 (30.78%) 33 (63.46%) 578
NOS - 4 (57.14%) 3 (42.86%)
0 1 (5.88%) 11 (64.71%) 5 (29.41%)
0.1178
Performance status (ECOG score) 1 4 (6.90%) 18 (31.03%) 36 (62.07%) 7.36
2 3 (12.50%) 9 (37.50%) 12 (50.00%)
5 . Smoker 5 (5.430/0) 37 (40.220/0) 52 (56.520/0) <0.0001
moking status Non-smoker 3 (42.86%) 1(28.57%) 1(28.57%) 19.14 %
>9.84 1(3.13%) 9 (28.12%) 22 (68.75%) 0.0917
Body loss (%) <9.84 7 (10.45%) 29 (43.28%) 31 (46.27%) 478
o ' No - 27 (57.45%) 20 (42.55%) 0.0003
Family history of malignancy (any) Yes 8 (15.69%) 12 (23.53%) 31 (60.78%) 16.00 *
o . No 3 (6.38%) 25 (53.19%) 19 (40.46%) 0.0157
Family history of malignancy (lung) Yes 5 (9.62%) 13 (25.00%) 34 (65.38%) 8.30*

Abbreviations: AC—adenocarcinoma; NOS—not otherwise specified; SCC—squamous cell carcinoma. * Statistically significant results.
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The following demographic, clinical, and genetic factors were significantly associated
with a higher risk of disease progression during the first assessment (after two cycles):
weight loss (24% vs. 6.52%, OR = 4.84, 95 % CI: 1.09-21.39, p = 0.0374) and AG or AA
genotypes of the CASP-8 gene (GG vs. AG or AA: 20.51% vs. 2.86%, OR = 8.77, 95% CI:
1.04-74.21, p = 0.0462). Detailed data on the impact of demographic, clinical, and genetic
factors on the risk of disease progression (assessed after two cycles) in the study group are

given in Table 3.

Table 3. Risk of disease progression according to demographic, clinical, and genetic factors (first

evaluation).
Objective Response #
Variable PD PR and SD ( 95(")A:RCI) p-Value
n=9) (n = 65)
Male 6 (10.00%) 54 (90.00%) 041
Gender Female 3 (21.43%) 11 (78.57%) ©0o91gy) 00
Age >66.5 3 (9.37%) 29 (90.63%) 124 05001
<665 6 (14.28%) 36 (85.72%) (0.23-6.62)
Discase stage I 1 (3.57%) 27 (96.43%) 568 01109
IVA 8 (17.39%) 38 (82.61%) (0.67-48.15)
Performance status (ECOG 0 2 (18.18%) 9 (81.82%) 1.78 0.5125
score) land 2 7 (11.11%) 56 (88.89%) (0.32-9.95)
. Smoker 8 (11.59%) 61 (88.41%) 052
Smoking status 0.5844
Non-smoker 1 (20.00%) 4 (80.00%) (0.05-5.29)
>45 4 (11.11%) 32 (88.89%)
Pack-years <45 5 (13.16%) 33 (86.84%) (0-2%235) 07880
First line chemotherapy () Cis + PEM 3 (17.65%) 14 (82.35%) 1.82 04354
Other 6 (10.53%) 51 (89.47%) (0.40-8.22)
First-line chemotherapy (II) > (10427%) 43 (89.58%) 064 0.5348
Other 4 (15.38%) 22 (84.62%) (0.15-2.62)
First-line chemotherapy PG 1(14.29%) 6 (85.71%) 1.23 0.8028
(1m) Other 8 (11.94%) 59 (88.06%) (0.13-11.57)
No 1 (4.35%) 22 (95.65%) 0.24
Distant metastases Yes 8 (15.69%) 13 (84.31%) (0.03-2.08) 0.1971
) >74 1 (2.94%) 33 (97.06%) )
Weight <74 8 (20.00%) 32 (80.00%) (O-Oq—llz-OZ) 0.0527
>2491 1 (3.03%) 32 (96.97%) 013
BMI <2491 8 (19.51%) 33 (80.49%) (0.01-1.09) 0.0600
>9.84 6 (24.00%) 19 (76.00%)
Body loss (%) <9.84 3 (6.52%) 46 (93.48%) (1-0;1;8241-39) 00874
Time from diagnosis to 217 5 (14.28%) 30 (85.72%) 1.4583 0.5980
treatment (days) <17 4(10.27%) 35 (89.73%) (0.36-5.93)
Oocupational expostire No 7 (12.73%) 48 (87.27%) 1.90 05658
Yes 1(7.14%) 13 (92.86%) (0.21-16.82)
Family history of No 2 (5.56%) 34 (94.44%) 0.26 0109
malignancy (any) Yes 7 (18.42%) 31 (81.58%) (0.05-1.35)
Family history of No 6 (11.11%) 48 (88.89%) 071 06506
malignancy (lung) Yes 3 (15.00%) 17 (85.00%) (0.16-3.15)
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Table 3. Cont.
Objective Response #
. OR
Variable PD PR and SD 95% CI) p-Value
n=9) (n = 65)
. hology (1) AC 4 (13.79%) 25 (86.21%) 1.28
istopatholo: ’ 0.7309
P 8 SCCand NOS  5(11.11%) 40 (88.89%) (0.31-5.22)
i hology (1) scC 5 (12.50%) 35 (87.50%) 1.07
istopatholo ) 0.9232
P 8y AC and NOS 4 (11.76%) 30 (88.24%) (0.26-4.35)
AA 1 (16.67%) 6 (83.33%) 123
CASP-8 (rs3769818) ) 0.8569
AG and GG 8 (11.94%) 59 (88.06%) (0.13-11.57)
AG - 28 (100.00%) 0.07
CASP-8 (rs3769818) ‘ 0.0697
AA and GG 9 (19.57%) 37 (80.43%) (0.01-1.24)
GG 8 (20.51%) 31 (79.49%) 8.77
CASP-8 (rs3769818) ) 0.0462 *
AG and AA 1(2.86%) 34 (97.14%) (1.04-74.21)

Abbreviations: AC—adenocarcinoma; BMI—body mass index; Cis—cisplatin; CTH—chemotherapy; NOS—
not otherwise specified; OR—odds ratio; SCC—squamous cell carcinoma; PD—progressive disease; PEM—
pemetrexed; PG—<cisplatin + gemcitabine; PN—cisplatin + vinorelbine; PR—partial response; SD—stable disease.
* Statistically significant results. * In some cases (n = 25), reliable determination of the response in the first
evaluation (after the second CTH cycle) was not possible (too short follow-up—discontinuation of treatment prior
to assessment due to poor tolerance or lack of appearance at the scheduled assessment appointment). However,
there were no statistically significant differences in the data distribution when the entire study group (1 = 99) and
a group of patients included in the first assessment (1 = 74) were compared (Table S1).

A significantly higher risk of disease progression during the second assessment (after
four cycles) was associated with weight loss (46.67% vs. 2.86%, OR = 29.75, 95% CI: 3.19-
277.33, p = 0.0029), longer time from diagnosis to treatment start (28% vs. 4%, OR = 9.33,
95% CI: 1.05-82.78, p = 0.0449), and AG or AA genotypes of the CASP-8 gene (GG vs. AG
or AA: 29.17% vs. 3.85%, OR = 10.29, 95% CI: 1.16-91.43, p = 0.0364). Detailed data on
the impact of demographic, clinical, and genetic factors on the risk of disease progression
assessed after four cycles are given in Table 4.

Table 4. Risk of disease progression according to demographic, clinical, and genetic factors (second

evaluation).
. PD PR and SD OR
Variable (=8 (1 = 42) (95% CI) p-Value
Male 5(12.20%) 37 (87.80%) 0.22
Gend ‘ 0.0874
ender Female 3(37.50%) 5(62.50%) (0.04-1.24)
A >66.5 4(21.05%) 15 (78.95%) 1.80
e 0.4494
8 <66.5 4(12.90%) 27 (87.10%) (0.39-8.25)
. I 1(4.76%) 20 (95.24%) 016
Disease stage . 0.0963
v 7 (24.18%) 22 (78.86%) (0.02-1.39)
Performance status (ECOG 0 0(0.00%) 9(100.00%) 0.21 0.2946
score) 1and 2 8 (19.51%) 33 (80.49%) (0.01-3.93) ’
Smoker 8 (17.02%) 39(82.98%) 1.59
Smoking status ; 0.7926
Non-smoker 0(0.00%) 3(100.00%) (0.07-31.95
>45 4(17.39%) 19(82.61%) 121
Pack-years , 0.8046
Y <45 4(14.81%) 23(85.19%) (0.27-5.50)
Cis + PEM 3(23.08%) 10(76.92%) 1.26
First-line chemotherapy (I) ) 0.7794

Other 5(19.23%) 21(80.77%) (0.25-6.35)
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Table 4. Cont.

. PD PR and SD OR
Variable =8 (n =42) os%cp ~ PValue
Firetine chemoth (H) PN 4(12.50%) 28(87.50%) 050
irst-line chemothera ’ 0.3737
Py Other 4 (22.22%) 14(77.78%) (0.11-2.30)
First-line chemotherapy PG 1(33.33%) 2(66-67%) 2.86 04163
(1) Other 7 (14.89%) 40 (85.11%) (0.23-35.91) ’
1-3 2 (28.57%) 5 (71.43%) 246
Number of cycles ) 0.3395
Y 4-8 6 (13.95%) 37(86.05%) (0.39-15.73)
No 1(5.88%) 16 (94.11%) 023
Metastases 0.03-2.07 0.1904
Yes 7 (21.21%) 26 (78.79%) (0.03-2.07)
>74 5 (18.52%) 22 (81.48%) 151
Weight : 0.6003
& <74 3 (13.04%) 20 (86.96%) (0.32-7.17)
>2491 6 (22.22%) 21 (77.78%) 3.00
BMI 0.2082
<24.91 2(8.70%) 21 (91.30%) (0.54-16.60)
>9.84 7(46.67%) 8(53.33%) 29.75
Body weight loss (%) ) 0.0029 *
yweig <9.84 1(2.86%) 34(97.14%) (3.19-277.33)
Time from diagnosis to 217 7 (28.00%) 18 (72.00%) 9.33 0.0449 *
treatment (days) <17 1(4.00%) 24 (96.00%) (1.05-82.78) ’
No 6 (15.79%) 32 (84.21%) 0.94
Occupational exposure ) 0.9424
Yes 2 (16.67%) 10 (83.33%) (0.16-5.40)
Family history of No 4 (17.39%) 19 (82.61%) 121 05046
malignancy (any) Yes 4(10.81%) 23 (89.19%) (0.27-5.50) '
Family history of No 1(7.14%) 13 (92.86%) 0.26 0.2681
malignancy (lung) Yes 3 (23.08%) 10 (76.92%) (0.02-2.85) '
. hology (1) AC 4(22.22%) 14 (77.78%) 2.00
istopatholo! ‘ 0.3737
P &Y SCCand NOS 4 (12.50%) 28 (87.50%) (0.43-9.21)
- hology (I SCC 4 (14.81%) 23 (85.19%) 083
istopatholo . 0.8046
P 8 AC and NOS 4 (17.39%) 19 (82.61%) (0.18-3.75)
AA 0(0.00%) 3 (100.00%) 0.66
CASP-8 (1s3769818) ) 0.7926
AG and GG 8 (17.02%) 39 (82.98%) (0.03-14.08)
AG 1(5.26%) 18 (94.74%) 0.19
CASP-8 (rs3769818) : 0.1365
AA and GG 7 (22.58%) 24 (77.42%) (0.02-1.69)
GG 7 (29.17%) 17(70.83%)
CASP-8 (rs3769818) 1029 0.0364 *
AGand AA 1(3.85%) 25(96.15%) (1.16-91.43)

Abbreviations: AC—adenocarcinoma; BMI—body mass index; Cis—cisplatin; CTH—chemotherapy; NOS—
not otherwise specified; OR—odds ratio; SCC—squamous cell carcinoma; PD—progressive disease; PEM—
pemetrexed; PG—cisplatin + gemcitabine; PN—cisplatin + vinorelbine; PR—partial response; SD—stable disease.
* Statistically significant results. # In some cases (1 = 49), reliable determination of the response in the second
evaluation (after the second CTH cycle) was not possible (too short follow-up—discontinuation of treatment prior
to assessment due to poor tolerance or lack of appearance at the scheduled assessment appointment). However,
there were no statistically significant differences in the data distribution when the entire study group (1 = 99) and
a group of patients included in the second assessment (1 = 50) were compared (Table S1).

3.2. Univariate Survival Analysis

Among the studied demographic, clinical, and genetic factors, the higher risk of
PFS shortening was associated with a higher stage of disease (HR = 2.50, 95% CI: 1.61-
3.89, p < 0.0001), a lower number of chemotherapy cycles (HR = 4.24, 95% CI: 2.07-8.72,
p <0.0001), the presence of distant metastases (HR =2.30, 95% CI: 1.42-3.72, p = 0.0016), and
the GG genotype of the CASP-8 gene (HR = 1.68, 95% CI: 1.10-2.57, p = 0.0152) (Figure 1).
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100
CASP-8 (rs3769818)
— AAandAG (mPFS:198days)
--- GG (MPFS:82days)
80 HR=1.68, 95%CIl:1.10-2.57, p=0.0152
g
>
= 60
Q
E
<]
o
g
e
>
%)
20
| -
o oy
0 200 400 600 800 1000 1200 1400
PFS (days)
Number at risk
Group: AA or AG
32 16 3 2 2 0 0 0
Group: GG
57 10 4 3 2 1 1 0

Figure 1. Kaplan—-Meier curves illustrating progression-free survival (PFS) differences between
genotypes AA and AG, GG of the CASP-8 gene (rs3769818).

In contrast, the higher risk of TTP shortening was associated with a higher stage of
disease (HR = 2.56, 95% CI: 1.67-3.92, p < 0.0001), a longer smoking period (HR = 1.54, 95%
CI: 1.00-2.36, p = 0.0408), the use of cisplatin and pemetrexed in first-line chemotherapy
(HR =1.72, 95% CI: 0.97-3.03, p = 0.0240), a lower number of cycles (HR = 3.80, 95% CI:
1.90-7.59, p < 0.0001), the presence of distant metastases (HR = 2.36, 95% CI: 1.46-3.82,
p = 0.0013), the GG genotype of the CASP-8 gene (HR =1.70, 95% CI: 1.11-2.60, p = 0.0151)
(Figure 2). The use of cisplatin and vinorelbine as the first line of treatment was associated
with a significant reduction in the risk of TTP shortening (HR = 0.64, 95% CI: 0.40-1.02,
p = 0.0380).

0 CASP-8 (rs3769818)
B — AAand AG (mTTP:222 days)
" --- GG (mTTP:108 days)
. HR=1.70, 95%Cl:1.11-2.60, p=0.0151
S |
S L]
2 i
3 60 5
5} Y
Q i
[e] - -
a l".
g AF i
e \
p ] o ™
%) Y
20
| e == 1 . mem——
o5 vy
0 200 400 600 800 1000 1200 1400
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Figure 2. Kaplan-Meier curves illustrating time-to-progression (TTP) differences between genotypes
AA and AG, GG of the CASP-8 gene (rs3769818).
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Similarly, a higher risk of OS shortening was associated with a higher stage of disease
(HR =2.01, 95% CI: 1.30-3.09, p = 0.0021), a lower number of cycles (HR = 2.39, 95% CI:
1.31-4.36, p = 0.0005), the presence of distant metastases (HR = 2.28, 95% CI: 1.40-3.73,
p = 0.0026), and higher weight loss (HR = 1.60, 95% CI: 0.95-2.69, p = 0.0428).

Progression-free survival, time to progression, and overall survival according to
demographic, clinical, and genetic factors are demonstrated in Table 5.

Table 5. Progression-free survival, time to progression, and overall survival according to demographic, clinical, and genetic

factors.
Survival Analysis #
(n=89)
Variable Progression-Free Survival Time to Progression Overall Survival
Median p-Value Median p-Value Median p-Value
(Days) HR (95% CI) (Days) HR (95% CI) (Days) HR (95% CI)
0.3903 0.2553 0.9624
Gender Fz/[nﬂﬁe 14311'%% 126 (0.71-2.23) 15&%% 1.34 (0.77-2.34) ggg'gg 1.01 (0.59-1.73)
: 0.80 (0.45-1.41) : 0.75 (0.43-1.30) : 0.99 (0.58-1.69)
0.1941 0.2033 0.1539
Age 5666655 18242‘%% 1.33 (0.85-2.07) }éggg 131 (0.86-2.02) §gg'gg 137 (0.88-2.11)
: : 0.75(0.48-1.17) : 0.76 (0.49-1.17) : 0.73 (0.47-1.13)
<0.0001 * <0.0001 * 0.0021 *
Disease stage ﬁ} 169886000 0.40 (0.26-0.62) 2922260(? 0.39 (0.25-0.60) ggé'gg 0.50 (0.32-0.77)
: 2,50 (1.61-3.89) : 256 (1.67-3.92) ' 2.01 (1.30-3.09)
0.4665 0.5332 0.1058
Per(f}:f’ggéngfosrgms . ag " 19852603) 0.74 (0.35-1.54) }22’88 0.77 (0.36-1.62) ggg'gg 0.51 (0.27-0.97)
: 1.35 (0.65-2.82) : 130 (0.62-2.74) : 1.96 (1.03-3.71)
Smoker 0.6478 0.73201.17 0.3434
Smoking status Non- 1%67‘%% 1.23(0.46-3.30) 15415'%% (0.44-3.08) ﬁ;gg 154 (0.72-3.27)
smoker : 0.81 (0.30-2.19) : 0.86 (0.32-2.25) : 0.65 (0.311.38)
0.0513 0.0408 * 0.3978
Pack-years ;445; 182926000 0.67 (0.43-1.03) iﬁ'gg 0.65 (0.42-1.00) g‘zgg 0.83 (0.54-1.28)
2 : 150 (0.97-2.30) ' 154 (1.00-2.36) : 1.20 (0.78-1.86)
o . 0.0356 * 0.0240 * 0.0638
Chenljgfﬁj;:e 0 Cl(s):hzfm 16212'%% 1.64 (0.94-2.88) 174%%% 1.72(0.97-3.03) ggggg 1.58 (0.90-2.78)
Py : 0.61 (0.35-1.06) : 0.58 (0.33-1.03) : 0.63 (0.36-1.11)
o 0.0198 * 0.0380 * 0.6685
chenf(l)l’;;t;l:e (H) 02}11 . 1726260(? 0.61 (0.38-0.97) }%‘88 0.64 (0.40-1.02) zgg'gg 0.91 (0.58-1.42)
Py : 1.64 (1.03-2.62) : 1,56 (0.98-2.49) : 1.10 (0.70-1.72)
o 0.3377 0.7066 0.9503
e G 80 mgmay 050 noswen % as@am)
: 0.74 (0.36-1.51) : 0.89 (0.45-1.72) : 1.02 (0.53-1.98)
<0.0001 * <0.0001 * 0.0005 *
Number of cycles :S ;103'00% 424 (2.07-8.72) 25387'00% 3.80 (1.90~7.59) }L%'gg 2.39 (1.31-4.36)
: 0.23 (0.11-0.48) : 0.26 (0.13-0.53) : 0.42 (0.23-0.76)
0.0013 *
0.0016 * 0.0026 *
Metastases i ° 261136000 0.43 (0.27-0.70) 2738760(;) o 206'_402 ) ggi'gg 0.44 (0.27-0.72)
2.30 (1.42-3.72) 236 (a6 AR2) 228 (1.40-3.73)
0.7208 0.7114 0.4882
Weight 577;* 1829260(? 0.93 (0.60-1.42) };‘g'gg 0.92 (0.60-1.41) 3?1‘88 0.86 (0.56-1.32)
: 1.08 (0.70-1.65) : 1.08 (0.71-1.66) ' 1.16 (0.75-1.80)
0.9569 0.8788 0.7648
BMI fzzf';ll 1822260(? 1.01(0.66-1.55) Egg 1.03 (0.68-1.58) zgg'gg 0.94 (0.61-1.44)
: : 0.99 (0.64-1.51) : 0.97 (0.63-1.48) : 1.07 (0.69-1.65)
. 0.2319 0.2424 0.0428 *
Body weight loss <9.84 122.00 167.00 438.00
o s s 0.76 (0.47-1.23) o7 0.76 (0.47-1.24) o 0.62 (0.37-1.05)

1.31 (0.81-2.12)

1.31 (0.81-2.12)

1.60 (0.95-2.69)
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Table 5. Cont.
Survival Analysis *
(n =89)
Variable Progression-Free Survival Time to Progression Overall Survival
Median p-Value Median p-Value Median p-Value
(Days) HR (95% CI) (Days) HR (95% CI) (Days) HR (95% CI)

Time from 0.0504 0.2929 0.6745
diagnosis to 51177 19222'%% 1.50 (0.97-2.31) };*z'gg 1.25 (0.81-1.91) ;g;gg 0.91 (0.59-1.41)
treatment (days) : 0.67 (0.43-1.03) : 0.80 (0.52-1.23) : 1.10 (0.71-1.69)

A 0.5610 0.6304 0.8392
Ocei(ulj)as?l‘r’:al \112 19055‘%% 1.20 (0.66-2.18) }Z’Z‘gg 1.16 (0.64-2.13) ggg‘gg 1.07 (0.57-1.99)
P : 0.83 (0.46-1.52) : 0.86 (0.47-1.57) : 0.94 (0.50-1.74)

- 0.5386 0.5338 0.7529
Egﬁﬂryl;r‘:ftognog i‘; 193176000 0.88 (0.57-1.35) g;gg 0.87 (0.57-1.34) ggigg 1.07 (0.69-1.66)
gnancy {any : 1.14 (0.74-1.75) : 1.14 (0.75-1.75) : 0.93 (0.60-1.44)

o 0.7111 0.7796 0.3720
ii?‘zﬁft(zgn"f) ?e‘; 18%7608) 0.89 (0.47-1.67) ﬁ’g'gg 0.92 (0.49-1.71) 4112388 0.75 (0.40-1.42)
gnancy ttung : 1.12 (0.60-2.10) : 1.09 (0.58-2.05) : 1.33 (0.70-2.52)

scC 0.7849 0.9363 0.9455
Histopathology ()~ AC and 1%47‘%00 1.07 (0.64-1.81) }éggg 1.02 (0.60-1.73) gg;gg 1.02 (0.58-1.77)
NOS : 0.93 (0.55-1.57) : 0.98 (0.58-1.65) : 0.98 (0.56-1.71)

AC 0.4433 0.5556 0.9228
Histopathology (I) ~ SCC and 185;176000 0.82 (0.49-1.37) }?;'gg 0.85 (0.51-1.43) ggggg 1.03 (0.59-1.79)
NOS : 1.22 (0.73-2.04) : 1.17 (0.70-1.96) : 0.97 (0.56-1.69)

AA 0.0035 * 0.0029 * 0.1757
CASP-8 (1s3769818)  AG and 39655605) 0.36 (0.21-0.61) gg'gg 0.35 (0.20-0.59) g%gg 0.61 (0.33-1.12)
GG : 2.78 (1.65-4.76) : 2.88(1.70-4.88) : 1.64 (0.89-3.00)

AG 0.0105 * 0.0117 * 0.3665
CASP-8 (rs3769818)  AA and 153&? 0.56 (0.36-0.86) fﬁ‘gg 0.56 (0.36-0.86) g;?gg 1.26 (0.76-2.08)
GG : 1.79 (1.16-2.75) : 1.79 (1.17-2.76) : 0.79 (0.48-1.31)

GG 0.0152* 0.0151 * 0.0601
CASP-8 (1s3769818)  AG and 1%%%% 1.68 (1.10-2.57) ;gg'gg 1.70 (1.11-2.60) ;g;gg 1.52 (0.98-2.34)
AA : 0.59 (0.39-0.91) : 0.59 (0.38-0.91) : 0.66 (0.43-1.02)

Abbreviations: AC—adenocarcinoma; BMI—body mass index; Cis—cisplatin; SCC—squamous cell carcinoma; PEM—pemetrexed; PG—
cisplatin + gemcitabine; PN—cisplatin + vinorelbine; HR, hazard ratio. * Statistically significant results. # In some cases (1 = 10), reliable
determination of the survival time was not possible (too short follow-up—discontinuation of treatment prior to assessment time due to
poor tolerance, failure to appear at the next appointment, or any contact with a patient lost). However, there were no statistically significant
differences in the data distribution when the entire study group (n = 99) and a group of patients included in survival analysis (1 = 89) were
compared (Table S1).

3.3. Multivariate Survival Analysis

Multivariate analysis showed that independent factors associated with PFS shortening
included a higher stage of disease (HR = 2.56, 95% CI: 1.43-7.76, p = 0.0016), the presence
of distant metastases (HR = 3.16, 95% CI: 1.09-9.15, p = 0.0353), and the GG genotype of
the CASP-8 gene (HR =1.80, 95% CI: 1.06-3.05, p = 0.0317). In turn, in the case of the TTP,
independent factors associated with its shortening were a higher stage of disease (HR = 3.87,
95% CI: 1.28-11.70, p = 0.0167) and histopathological diagnosis of squamous cell carcinoma
(HR = 2.44, 95% CI: 1.35-4.35, p = 0.0028). On the other hand, independent prognostic
factors associated with OS shortening included a higher stage of disease (HR = 2.94, 95%
CI: 1.64-5.26, p = 0.0002), a lower BMI (HR = 1.72, 95% CI: 1.01-2.95, p = 0.0474), and
unintentional weight loss (HR =1.95, 95% CI: 1.11-3.44, p = 0.0202). Cox’s logistic regression
analysis for progression-free survival, time to progression, and overall survival is presented
in Table 6.
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Table 6. Cox’s logistic regression analysis for progression-free survival, time to progression, and

overall survival.

Survival Analysis *

(n=89)
. Progression-Free Time to .
Variable Survival Progression Overall Survival
p-Value p-Value p-Value
HR (95% CI) HR (95% CI) HR (95% CI)
Gender Female 0.0689 0.9032 0.9976
0.47 (0.21-1.06) 0.95 (0.42-2.14) 0.99 (0.50-2.00)
Age 665 0.1160 0.0952 0.1312
& : 0.64 (0.37-1.11) 0.61 (0.34-1.09) 0.66 (0.38-1.13)
Di . v 0.0016 * 0.0028 * 0.0002 *
1sease stage 2.56 (1.43-7.76) 2.44 (1.35-4.35) 2.94 (1.64-5.26)
Performance status 1and 2 0.5521 0.6948 0.0917
(ECOG score) 0.71 (0.23-2.19) 0.79 (0.24-2.57) 2.54 (0.86-7.49)
Smoking status Smoker 0.3681 0.9254 0.3583
& 0.63 (0.23-1.71) 1.05 (0.39-2.79) 1.56 (0.60-4.01)
0.4021 0.3709 0.7364
Pack-years 245 (years) 1.24 (0.75-2.05) 1.25 (0.77-2.04) 0.92 (0.55-1.53)
First-line chemotherapy . 0.8361 0.3604 0.4484
@ Cis + PEM 0.92 (0.41-2.04) 0.69 (0.31-1.54) 0.80 (0.45-1.42)
First-line chemotherapy PN 0.4374 0.6315 0.1687
i 1.22 (0.74-2.00) 1.13 (0.68-1.87) 0.69 (0.41-1.17)
First-line chemotherapy PG 0.8369 0.3636 0.1728
(1) 1.09 (0.49-2.42) 1.46 (0.65-3.27) 1.69 (0.79-3.57)
Number of L8 0.5711 0.4788 0.7475
chemotherapy cycles 0.74 (0.26-2.08) 0.68 (0.24-1.97) 1.19 (0.41-3.41)
Distant metast y 0.0353 * 0.0514 0.1656
1stant metastases es 3.16 (1.09-9.15) 2.95 (0.99-8.75) 2.09 (0.74-5.91)
. 0.1160 0.4989 0.1433
Weight 274 (kg) 0.64 (0.37-1.11) 1.19 (0.72-1.96) 1.49 (0.87-2.54)
0.4987 0.4333 0.0474*
BMI <2491 0.99 (0.94-1.03) 1.23 (0.73-2.05) 1.72 (1.01-2.95)
. . 0.5747 0.1384 0.0202 *
Body loss (%) 29.84 (%) 1.16 (0.69-1.94) 1.56 (0.87-2.81) 1.95 (1.11-3.44)
Time from diagnosis to >17 (days) 0.7208 0.3378 0.3286
treatment (days) = ¥y 0.91 (0.55-1.51) 1.29 (0.76-2.19) 1.32 (0.76-2.28)
Occupational exposure Yes 0.5177 0.2608 0.5984
1.31 (0.58-2.93) 1.61 (0.70-3.72) 1.25 (0.55-2.86)
Family history of Yes 0.4368 0.1450 0.4585
malignancy (any) 1.14 (0.74-1.75) 1.49 (0.87-2.53) 0.81 (0.46-1.42)
Family history of Yes 0.8379 0.5220 0.5430
malignancy (lung) 1.11 (0.40-3.10) 0.75 (0.32-6.75) 0.76 (0.31-1.85)
. 0.2543 0.0167 * 0.1252
Histopathology scC 181 (0.65-5.02)  3.87 (1.28-11.70) 1.73 (0.86-3.50)
0.1084 0.0506 0.8303
CASP-8 (rs3769818) AA 0.44 (0.16-1.19) 0.36 (0.13-1.00) 1.11 (0.42-2.90)
0.2769 0.7188 0.4396
CASP-8 (rs3769818) AG 0.69 (0.35-1.35) 0.89 (0.46-1.72) 0.78 (0.42-1.46)
CASP-8 (s3769818) G 0.0317 0.5372 0.9805

1.80 (1.06-3.05)

1.19 (0.69-2.06)

1.01 (0.58-1.75)

Abbreviations: BMI—body mass index; Cis—cisplatin; CTH—chemotherapy; SCC—squamous cell carcinoma;
PEM—pemetrexed; PG—cisplatin + gemcitabine; PN—cisplatin + vinorelbine. * Statistically significant results.
# In some cases (1 = 10), reliable determination of the survival time was not possible (too short follow-up—
discontinuation of treatment prior to assessment time due to poor tolerance, failure to appear at the next
appointment, or any contact with a patient lost). However, there were no statistically significant differences in
the data distribution when the entire study group (n = 99) and a group of patients included in survival analysis
(n = 89) were compared (Table S1).
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4. Discussion

The molecular origin of lung cancer stems from the accumulation of many genetic
and epigenetic changes that occur in the cells over a long period of time [4]. Genome
instability is a condition that occurs at the beginning of a neoplastic process and leads to
weakening of the DNA structure and its susceptibility to mutations [5]. Disorders include
abnormalities in cell cycle regulation (mutations of proto-oncogenes and suppressor genes),
DNA repair errors, increased expression of growth and angiogenesis factors, avoidance
of apoptosis (mutations of anti- and pro-apoptotic genes), increased telomerase activity,
tissue invasion, and metastasis [6]. The search for molecular markers associated with
susceptibility to cancer, as well as the response to treatment, is one of the foundations of
future lung cancer therapy.

Caspase 8 is a cysteinyl protease that, as one of the initiating proteins, is a critical
factor for the activation of the external apoptotic pathway [7]. Procaspase 8, a caspase
initiator present as an inactive monomer, is activated in the process of dimerization and
then by interaction with many factors, such as cell death receptors or Fas-associated
death domain (FADD) [8,9]. Another function of caspase 8 is to regulate inflammatory
processes. The protein has been shown to mediate the initiation and activation of the
canonical and non-canonical NLRP3 receptor (NLR family, pyrin domain-containing 3) of
the inflammasome [10].

Caspase 8 activation induces inflammasome-dependent release of interleukin-14 (IL-
1) from macrophages. It inhibits the receptor-initiating protein (RIP3) kinase, which is
involved in the process of necrosis and plays a dominant role in the progression of apopto-
sis [11,12]. The protein mediates the regulation of T cell proliferation, leading to activation
of the NF-«kB and mitogen-activated protein kinase (MAPK) pathways. Caspase 8 can
therefore be classified as both apoptotic, non-inflammatory and pro-inflammatory along
with caspase 1 and caspase 4 (known as caspase 11) [13,14]. Apoptosis and the process of
inflammation are two phenomena closely associated with cancerogenesis [14,15]. Inactiva-
tion or disturbance of caspase 8 synthesis may cause immortality of damaged cells, which
is observed both at the stage of tumor formation and at the stage of progression [16-18].

Soung et al. proved the relationship between the inactivated, mutated CASP8 gene and
the development of breast, stomach, and lung cancer [16]. It has also been confirmed that
disturbances in CASP8 expression may be associated with the development of resistance to
anti-cancer therapy [19,20].

The role of caspase 8 in the pathogenesis of lung cancer is unclear. Shivapurkar et al.
demonstrated that caspase 8 was inactive in small-cell lung cancer (SCLC) patients, and its
absence was associated with cancer cell chemoresistance by stimulation of tumor necrosis
factor-related apoptosis-inducing ligand (TRAIL) [21]. Riley et al. found that pro-caspase 8
is overexpressed in NSCLC patients and is a marker of poor prognosis [22]. In the work
of Terlizzi et al., the activity of caspase 8 protein on human NSCLC cells and on a mouse
model of lung cancer was assessed. Pharmacological inhibition of caspase 8 has been
shown to reduce tumor growth by reducing the release of pro-inflammatory cytokines
(IL-6, TNF-¢, IL-18, IL-1«, IL-33), decreased recruitment of innate suppressor cells, and
higher cellular FLICE-like inhibitors protein (c-FLIP) expression, which determines the
progression of lung cancer [14].

The aim of our study was to analyze the relationship between the polymorphic variants
of the CASP-8 gene (rs3769818) and selected demographic and clinical characteristics as well
as treatment outcomes in patients diagnosed with NSCLC who underwent chemotherapy
with platinum derivatives. Our study was limited by a small sample size; however, it
was planned as a pilot project for further research. The human CASP-8 gene is located
on chromosome 2q33—q34, it has 11 exons [12], and it is highly polymorphic with over
474 single-nucleotide polymorphisms (SNPs) according to the dbSNP database [23]. The
relationship between CASP-8 gene polymorphisms and the pathogenesis of many cancers,
including lung cancer, is well documented [24,25].
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Son et al. demonstrated that carriers of the CASP-8 IVS12-19 GG genotype have a
significantly higher risk of developing small-cell lung carcinoma compared to carriers of
the IVS12-19 AA and IVS12-19 GA genotypes [24]. Ulybina et al. analyzed the influence
of 19 polymorphisms in genes coding apoptotic proteins, including CASP-8, on the risk
of lung cancer. They recruited 111 patients with a clear susceptibility to falling ill, i.e.,
non-smokers or people smoking sporadically at a young age, and 110 elderly patients after
many years of intensive smoking.

Among the genotypes possibly associated with lung cancer risk were Val318Leu of
the CASP-5 gene (OR = 2.47, 95% CI: 1.07-5.69, p = 0.03), Lys441Arg of the DR4 gene
(OR =1.89, 95% CI: 1.05-3.40, p = 0.03), and His302Asp for CASP-8 (OR = 2.26, 95% CI:
1.18-4.31, p = 0.02) [26]. Hart et al. analyzed 11 functional polymorphisms in nine genes in
882 people from the Norwegian population. The authors showed that the combination of
three polymorphisms in the CASP-8 gene, matrix metalloproteinase-1, selenium and S1
protein, and interleukin-10, was associated with an approximately twofold-higher risk of
NSCLC (OR = 2.06, 95% CI: 1.19-3.47), while in people with four genotypes, the risk was
estimated to be 4.62 times higher (OR = 4.62, 95% CI: 1.69-12.63) [25].

In the conducted study, we observed that carriers of the GG rs3769818 genotype of
CASP-8 were more often smokers (p < 0.0001) and those with a history of cancer in the
family (any neoplasm: p = 0.0003; lung cancer: p = 0.0157). The obtained results suggest
that the polymorphic variability of the CASP-8 gene may therefore determine the NSCLC
phenotype.

The relationship between genetic predisposition and smoking behavior is believed to
be of key importance in the development of lung cancer. Getting to know them can poten-
tially contribute to the assessment of lung cancer risk and prevention of the disease [27-29].
Gene-environment interactions explain the so-called heritability of lung cancer [30].

Genome-wide association studies (GWAS), conducted so far, have identified certain
mutations associated with lung cancer. The CHRNAS5, CHRNA3, and CHRNB4 genes in
15g25; TERT in 5p15; the human leukocyte antigens (HLA) region in 6p21; and TP63 at 3q28
were recognized as susceptibility genes [31-38]. In contrast, most of the identified shared
variants had a relatively low genetic effect (odds ratio < 1.5), which may be a fraction of the
heredity of lung cancer. Zhang et al., using GWAS, found two SNPs, rs1316298 in the GNG2
gene and rs4589502 in the AC110048.2 gene, significantly related to the smoking status
in patients with lung cancer (OR = 0.71, p = 6.73 x 107% and OR = 1.55, p = 3.84 x 107°).
The study group consisted of 3865 lung cancer patients and 4566 healthy people from the
Chinese Han population [27].

The largest study of the interaction of SNPs and smoking in lung cancer in the Cau-
casian population was carried out by Li et al. They analyzed the entire genome in a group
of 13,336 NSCLC patients and 13,970 controls. They identified further SNPs, rs6441286 in
the IL12A-AS1 gene and rs17723637 in the ZNF462 gene, associated with lung cancer risk
(OR=1.24,p=6.96 x 107 and OR = 1.37, p = 3.49 x 107, respectively). The presence of the
rs4751674 polymorphic variant significantly affected the risk of squamous cell carcinoma
of the lung (OR = 0.58, p = 8.12 x 107) [39].

To verify the genetic determinants of lung cancer, Wang et al. performed a meta-
analysis involving 1018 publications that analyzed 2910 genetic variants located in 754
different genes or chromosome loci. Here, 22 variants of the 21 genes (APEX1 rs1130409
and rs1760944, ATM rs664677, AXIN? rs2240308, CHRNA3 rs6495309, CHRNAS rs16969968,
CLPTMIL rs402710, CXCR?2 rs1126579, CYP1A1 rs4646903, CYP2E1 rs6413432, ERCC1
rs11615, ERCC2 rs13181, FGFR4 rs351855, HYKK rs931794, MIR146A rs2910164, MIR196A2
rs11614913, OGG1 rs1052133, PON1 1s662, REV3L 1s462779, SOD2 rs4880, TERT 152736098,
and TP53 rs1042522) were found to be significantly associated with lung cancer susceptibil-
ity [40].

To the best of our knowledge, our study is the first to observe the importance of the
CASP-8 polymorphism as a genetic factor predisposing to the development of NSCLC
in smokers and in those with a family history of cancer. We also observed that the GG
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genotype rs3769818 is significantly more frequent in patients with advanced disease and
with distant metastases (p = 0.0221). The study by Liao et al. analyzed the effect of caspase
8 expression on the risk of distant metastases in a group of 203 NSCLC patients. Brain
metastases were identified in 16.1% (18/112) of patients in the high-caspase-8-expression
group and only 1.1% (1/91) in the low-expression group. There was also a correlation
between lymph node metastases and caspase 8 levels (p = 0.08). Increased caspase 8 levels
predicted early metastases to the brain (log-rank test, p = 0.00) [41].

Our observations produce further evidence that caspase 8 may be involved in the
progression and metastasis process of NSCLC. We also observed an effect of the studied
rs3769818 CASP-§ variant on the treatment outcomes in patients with NSCLC who un-
derwent chemotherapy with platinum derivatives. We showed that the presence of the
rs3769818 GG variant is associated with a significantly higher risk of disease progression.
In carriers of the GG genotype of the CASP-8 gene, we observed a higher risk of PFS and
TTP shortening. The influence of the GG genotype of the CASP-8 gene on the PFS was
confirmed in a multivariate analysis. Thus, patients with this specific genotype should
perhaps receive other treatment regimens or require additional clinical support because
their therapy may be less effective. However, we did not confirm the influence of the tested
factors on the OS.

In the literature, there are single reports presenting SNPs of the CASP-8 gene as prog-
nostic factors in lung cancer patients. In fact, the available data (from breast tissue) indicate
that it is the AA and not the GG genotype of the CASP-8 gene that is usually associated
with lower (and therefore generally unfavorable, apoptosis-inhibiting) expression of the
encoded protein [42]. However, it should be taken into account that this gene may be
regulated differently in different tissues and different types of cancer. This is confirmed
by [43] showing differences in this respect in SCLC and NSCLC. In NSCLC, we usually
observe high, not low, expression of this gene and protein, although it is low expression
that should be associated with the development of this tumor, a higher risk of metastasis,
and disease progression [14,22]. In this context, the conclusion drawn from the work of
Terlizzi et al. [14] that pharmacological inhibition of caspase 8 reduces tumor growth by
reducing the release of pro-inflammatory cytokines seems especially interesting because
it suggests that the initial genotype that conditions high expression may lead to worse
prognosis in NSCLC.

Liu et al. proved that the SNP variants rs3769821 and rs1045494 of CASP-8 have a
significant impact on the overall survival in patients with lung adenocarcinoma. In patients
with the AA rs3769821 genotype, the OS was 6.7 months longer than in carriers of the GG or
AG genotype (p = 0.007). The authors analyzed the effect of the haplotype of seven CASP-§
tapSNPs on the OS. A relationship was observed between the AGGAAAGA haplotype
and the overall survival in patients with pulmonary adenocarcinoma. Patients with no
copy had an OS 6 months longer than patients with one or two copies of the AGGAAAGA
haplotype (zero copies, median OS = 23.9 months; 1-2 copies, median OS = 17.7 months;
p = 0.016). There was no correlation between the CASP-8 polymorphisms/haplotypes and
the PFS [44].

5. Conclusions

Our findings suggest that the rs3769818 CASP-8 polymorphic variant may be a genetic
factor predisposing to the development of lung cancer. It may act as a biomarker to identify
patients at high risk of metastatic disease and a predictive factor in NSCLC patients
receiving platinum-based chemotherapy. It is justified to undertake further research on a
larger population of patients in this new, extremely interesting research direction.
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