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Abstract \
Aim: This study conducted retrospectively aims to examine the relationship between survival time and some
biochemical features in stage-4 patients who received palliative RT to their lungs.

Methods: Fifty-one patients who received palliative lung radiotherapy between July 2016 and May 2022 were
included in the study. All patients; age, survival rate, gender and type of carcinoma [non-small cell lung cancer
(NSCLC) and small cell lung cancer (SCLC)]; some biochemical features were measured. For comparing groups,
independent groups t-test and Mann-Whitney U test was used for normally and non-normally distributed features,
respectively. Pearson correlation analysis was performed to determine the linear relationships between variables.
Kaplan-Meier method was used to determine overall and groups’ survival time.

Results: All patients had stage 4 LC, 41 (80.39%) of these were in the NSCLC group and 10 (19.61%) in the SCLC
group. The overall median survival time was 16 weeks, while the survival time in the NSCLC and SCLC groups was
18 and 4 weeks, respectively. For the considered features, except for the ALT, no difference between the groups
was found statistically significant. ALT values were approximately two times higher in the SCLC group.
Conclusions: The results of this study indicated that no significant relationship was found between survival time
and considered biochemical features. However, it was observed that survival time of carcinoma groups was
considerably different. Further research needs to examine more closely the relationships between survival time
and some biochemical features in stage-4 patients who received palliative RT.
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Lung cancer (LC) is the most commonly diagnosed malignancy
and is the leading cause of cancer deaths worldwide. Non-small cell
LC (NSCLC) accounts for the majority of LCs.* According to 2017
data in our country, the incidence of trachea, bronchi and L.C in men
is 596.7/100,000. Of the patients diagnosed with LC, 79.6% of them
were NSCLC, while 16.5% of them were small cell LC (SCLC). 3.9%
of LC patients consist of other rare pathologies. In our country, more
than half of LC patients can only be diagnosed in the advanced stages
of the disease, and distant metastases are observed in 56.5% of the
patients at the time of diagnosis.? According to the National Cancer
Institute, Surveillance, Epidemiology, and End Results, NSCLCs ac-
count for about 80% of newly diagnosed LC. Metastasis is seen in
almost half of these patients at the time of diagnosis. Treatment of
LC cases with metastases is very difficult; only 5% of these patients
have a 2-year survival, and the average survival time is approxi-

mately 4-6 months.?*, depending on the patient population and
treatment options. Treatment of stage-4 (S-4) disease is not curative
but palliative. Despite chemotherapy (CT) and radiotherapy (RT),
patients do not have a long survival. Palliative RT is performed for
respiratory distress due to respiratory tract compression, hemopty-
sis, bone pain caused by bone metastases, neurological symptoms
caused by brain metastasis or spinal cord compression.*
Treatment for NSCLC varies according to the patient's perfor-
mance and stage.®>* In the early stages (S-1, S-2) of the disease, lo-
bectomy or pneumonectomy with standard mediastinal lymph node
dissection and CT are performed within the indication. However,
stereotactic body RT is performed for early-stage tumors where sur-
gery is not medically possible. CT-RT is the standard treatment for
locally advanced NSCLC that cannot be surgically performed. Other-
wise, if patients with metastatic S-4 do not require RT for immediate
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symptomatic palliation, CT is the standard treatment. In sympto-
matic conditions such as superior obstruction of the vena cava, hem-
optysis, or cord compression, systemic treatment is performed after
emergency RT. In addition, palliative RT is also applied to thorax,
bone and brain metastases.®>®

SCLC patients are treated according to whether the disease is
limited-S and extensive-S disease at the time of diagnosis. While
there is a survival of approximately 23 months in limited-S disease,
a survival of approximately 8-9 months may occur in generalized S
disease. In addition to the stage of the disease at the time of diagno-
sis, the survival of SCLC patients is also affected by the female sex
factor, good performance status and normal lactate dehydrogenase
(LDH) levels.>>®

The aim of this study was to evaluate the relationship between
survival time and some biochemical features in stage-4 patients
who received palliative RT to their lungs.

This study was conducted retrospectively. Between July 2016
and May 2022, 51 patients with S-4-LC who were admitted to our
hospital and received palliative RT for LC were included in the
study. Before starting the study (Decision: 30.5.2022-
6.10.2022/106-1953), ethics committee approval was obtained.
The study was conducted by scanning all data in patient files in de-
tail. Patients with metastatic LC and large tumor volumes who could
not undergo curative RT, and patients with upper vena cava ob-
struction and hemoptysis were included in the study.

When looking at the performance status of the patients, 24 of 51
patients had an ECOG score 1, 20 had an ECOG score 2, and 7 had
ECOG score 3. Twenty-two patients were receiving treatment for
chronic obstructive pulmonary disease. Additionally, 17 patients
had hypertension, 9 had type 2 diabetes mellitus, and 4 had coro-
nary artery disease. The study's preliminary data on 45 patients
were presented as an oral presentation at the III International Con-
gress of Applied Statistics.

Patients’ age, survival time after RT (defined as weeks), gender,
and type of carcinoma (NSCLC and SCLC); Alanine Aminotransferase
(ALT), Aspartate Aminotransferase (AST), Sodium (Na), Potassium
(K), Hematocrit value (HCT), Hemoglobin (HGB), Lymphocyte
(LYM), Neutrophil (NEU), Urea, White blood cell (WBC) and Lactate
dehydrogenase (LDH) values were measured.

2.1. Chemotherapy

In patients with stage-4 NSCLC cancer; EGFR, ALK, ROS-1 and
PD-L1 were examined. Patients with EGFR mutation or deletion
were given afatinib as first-line treatment’. Brigatinib was used in
patients with ALK rearrangement®. Crizotinib was used in patients
with ROS-1 rearrangement®. Patients with PD-L1 >50% were
treated with pembrolizumab. In patients with LC adenocarcinoma
with PD-L1 21%-49%, carboplatin or cisplatin + pemetrexed +
pembrolizumab were used'®*’. Patients with LC squamous cells
with PD-L1 21%-49% were given carboplatin + paclitaxel + pem-
brolizumab*?3, In patients with progression, if the patient did not
receive immunotherapy in the first line, they received nivolumab in
the second-line treatment®**, In the treatment of common S-SCLC
cancer, some of the patients received carboplatin, etoposide and
atezolizumab. Atezolizumab was used as maintenance therapy®.
Some of the patients received irinotecan as second-line therapy af-
ter cisplatin and etoposide®®'7.

2.2. Radiotherapy

External palliative RT was performed with 30 Gy (10 fractions)
of the intensity-modulated radiotherapy treatment method for LC
masses in 51 patients with the diagnosis of S-4 LC and symptoms of
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LC mass.

2.3. Statistical analysis

Descriptive statistics for the continuous variables were pre-
sented as mean, standard deviation, minimum and maximum val-
ues, while for categorical variables they were given as count and
percentages. Kolmogorov-Smirnov normality test was performed,
and threshold values for significance were evaluated before group
comparisons for continuous variables. Following the normality test,
independent groups t-test was used for normally distributed varia-
bles and Mann-Whitney U test was used for non-normally distrib-
uted variables to compare groups. Pearson correlation analysis was
performed to determine the linear relationships between variables.
Kaplan-Meier method was used to determine overall and groups’
survival time. The statistical significance level was considered as
5%, and SPSS (ver: 21) statistical package program was used for all
statistical computations

All of the patients had S-4 LC cancer, 13 (25.49%) patients were
female and 38 (74.50%) were male. A total of 41 (80.39%) patients
had NSCLC [15 (36.58%) adenocarcinoma pathology, 26 (63.41%)
squamous carcinoma pathology] and 10 (19.60%) patients had
SCLC pathology. The overall distribution showed that the majority
of cases were NSCLC, whereas a smaller proportion of patients pre-
sented with SCLC, which is consistent with the expected epidemiol-
ogy of advanced lung cancer.

Comparison of clinical and biochemical features by gender

. Female (n=13) Male (n=38)

Variable Mean £ SD Mean + SD p
Age 65.25+7.64  63.84+10.04 0.658
(years)
HGB

11.50 + 0.85 11.32 +1.64 0.728
(g/dL)
LYM 1.40 £0.72 0.97 £0.68 0.077
NEU 7.55+5.66 7.11+£5.43 0.811
WBC 10.68 +£5.05 9.22 +5.11 0.410
HCT (%) 34.55+5.26 35.01 £4.98 0.783
Urea

40.77 £ 36.47 39.32 +20.66 0.865
(mg/dL)
K

3.98 £ 0.64 4,17 + 0.55 0.311

(mg/dL)
Na

134.38 £ 2.00 136.42 £ 4.66 0.148
(mg/dL)
ALT 35.30 +42.54 28.05 + 27.94 0.501
(U/L) 30+42. .05 +27. .
LDH 249.21 +
(U/L) 290.36 + 139.04 96.06 0.279
AST 39.99 + 30.10 34.38 + 34.35 0.629
(1U/L) .99 + 30. .38 + 34, .
Survival 9.00 + 6.09 16.24 + 8.66 0.010
(weeks)
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Age [Years], Hemoglobin [HGB, g/dL], Lymphocyte [LYM], Neutrophil[NEU],
White Blood Cell [WBC], Hematokrit [HCT, %], Urea [mg dL], Potassium [K,
mg /dL], Sodium [Na, mg /dL], ALT [U/L], LDH [U/L], AST [IU/L], Overall Sur-

vival [week]

: Man-Whitney U test, ©: Independent t test
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For gender, Table 1 summarizes descriptive statistics and
comparison results of the considered features in the study. As can
be seen, the differences between male and female patients were not
statistically significant for most variables. However, the difference
in survival time was statistically significant. The mean survival time
of male patients was 16 weeks, whereas it was 9 weeks in female
patients (p=0.010). Accordingly, male patients survived
significantly longer than female patients.

Comparison of clinical and biochemical features by carcinoma type

e Gy e

Age (years) 63.51 £9.57 67.22 +8.86 0.292
HGB (g/dL) 11.35+1.51 11.42 +1.49 0.892
LYM 1.09 £0.72 1.00 + 0.65 0.740
NEU 6.75 £ 5.32 9.26 +5.79 0.216
WBC 9.29 £5.23 10.68 +4.47 0.468
HCT (%) 34.63 £5.10 36.09 £ 4.60 0.435
Urea (mg/dL) 42.46 + 26.48 27.64+12.88 0.111
K (mg/dL) 4.17 +0.57 3.91+0.57 0.215
Na (mg/dL) 136.01 +4.50 135.48+297 0.738
ALT (U/L) 2333+21.68 58.14%51.21 0.002

+ +

LDH (U/1) T sz 027
AST (IU/L) 3141+£31.75 53.78+34.80 0.068
Survival (weeks) 16.88 £ 7.69 3.67 £0.71 0.001

Age [Years], Hemoglobin [HGB, g/dL], Lymphocyte [LYM], Neutrophil[NEU],
White Blood Cell [WBC], Hematokrit [HCT, %], Urea [mg dL], Potassium [K,
mg /dL], Sodium [Na, mg /dL], ALT [U/L], LDH [U/L], AST [IU/L], Overall
Survival [week], *: Man-Whitney U test, ®: Independent t test

For the considered features in the study, descriptive statistics
and comparison results to carcinoma type are presented in Table 2.
It can be seen from the data in Table 2 that the difference between
the means according to the type of carcinoma in terms of survival
time and other characteristics (variables) other than ALT was not
statistically significant. The mean survival time was 16.88 weeks in
patients with NSCLC and 3.67 weeks in patients with SCLC. From the
data in Table 2, it is apparent that the survival time in NSCLC group
patients is approximately 4 times longer than the survival time in
SCLC group patients (p=0.001). This difference was found to be
statistically significant.

The mean values for ALT were 23.33 in the NSCLC group and
58.14 in the SCLC group. The difference between the NSCLC and
SCLC groups was statistically significant (p=0.002), and ALT values
were markedly higher in patients with SCLC than in the NSCLC
group.

The correlation coefficients between the features are given in
Table 3. As can be seen from Table 3, the highest correlation was
observed between HGB and HCT with 93.3%, followed by the
correlation between NEU and WBC with 93.1%. A statistically
significant (p<0.05) positive correlation was observed between age
with LYM and HCT. A negative correlation was found between age
with NEU, WBC and Urea (p<0.05). Although not statistically
significant, the highest negative correlation detected with survival
time was between age and survival (26.7%).

https://dergipark.org.tr/en/pub/jocass

Significant correlations between clinical and biochemical features

Z(?;ri:gf; d Correlation (r) Significance
HGB - HCT 0.933 p<0.01
NEU - WBC 0.931 p<0.01
Age - LYM 0.432 p<0.01
Age - HCT 0.289 p<0.05
Age - NEU -0.429 p<0.01
Age - WBC -0.367 p<0.05
Age - Urea -0.360 p<0.05
Age - Survival -0.267 n.s.

*: p<0.05; **:p<0,01

Summary results of survival analysis by groups are illustrated
in Table 4. In all patient group included in the study, the mean
survival time was 16.3 weeks, while the median survival time was
16 weeks (95% confidence interval for mean time to survival; it
ranged from 13.429 weeks to 19.171 weeks, while the median
survival interval of 95% was between 10.06 weeks and 21.94
weeks). Table 4 shows that when examined according to carcinoma
groups; in the NSCLC group, the mean survival time was 19.073
weeks and the median survival time was 18 weeks (the 95%
confidence interval for mean and median survival times was found
to be between 16.202 and 21944 and 11.08 and 22.02,
respectively). In the SCLC group, the mean and median survival
times were found to be 3.667 and 4 weeks, respectively (95%
confidence intervals were in the range of 3.205-4.129 and 3.538-
4.462). The difference between the carcinoma groups in terms of
survival times was statistically significant (p<0.05), and it was
observed that the survival time was approximately four times
higher in the NSCLC group compared to the SCLC group.

Survival analysis by carcinoma type

Mean Median
Grou Survival Survival 95% CI 95% CI —value
P (weeks) (weeks) (mean) (median) P
+SE + SE
19.07 18.0 + 16.20- 11.08-
NSCLC 1.46 3.37 21.94 22.02 0.001
3.67 £ 4.0 + 3.20- 3.54-
SCLC 0.24 0.24 4,12 446
All 16.30 = 16.0 £ 13.43- 10.06-
1.46 3.03 19.17 21.94

When Figure 1, in which the survival graph is given according
to carcinoma groups, is examined; it can be said that half (50%) of
the patients in the NSCLC group can only survive until the 18th
week, while half of the patients in the SCLC group can only live until
the 4th week. In other words, patients with metastatic LC who
received palliative RT and had SCLC histology died markedly earlier,
with 50% of them dying before the fourth week.
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Survival graphic by carcinoma type (NSCLC and SCLC)

Carcnoma

NRSCLC » censored
Other - censored

N s . 9 12 14

Survival duration (week

From the data in Figure 2, where the survival graph is given for
all patients, it is apparent that 50% of the patients die after the
sixteenth week or only half of the patients survive until the sixteenth
week. In other words, half of the S-4 LC patients who received
palliative RT for LC died after 16 weeks, indicating the generally
poor prognosis of this patient population.

Survival graphic for all patient

Sunevsl Quraton (dees

If cough, hemoptysis, chest wall pain, superior vena cava ob-
struction, hoarseness, dyspnea due to airway obstruction occur in
LC patients, palliative RT is given for the mass®>%°. Systemic therapy
is the first treatment to be given as a standard and supportive treat-
ment except for emergency LC-RT in case of local symptoms that re-
quire palliative RT for the LC mass in patients with S-4 LC. Since the
prognosis of S-4 LC patients is quite rapid and poor, treatment
should be started immediately after the diagnosis of LC.

NSCLC and SCLC are important for the patient's age, hemo-
gram, blood biochemistry, female and male. Blood biochemical val-
ues of the patients are given in Tables 1 and 2. What stands out in
Table 1 is the survival time of male patients was longer than the sur-
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vival time of female patients (p=0.010)!8. In previous studies, the
survival time of patients receiving palliative LC RT is quite
short19.20.21, In our study, the survival time was found to be 3.67
weeks in patients with metastatic SCLC (Table 2). The mean survival
time was 16.88 weeks in the S-4 NSCLC group patients who under-
went palliative RT for LC (Table 2). In a study conducted in the USA,
it was shown that the treatment of patients was affected due to the
presence of patients based on different populations, socio-demo-
graphic factors (such as age), clinical factors, and financial struc-
tures?l. In our study, the treatment of the patients was not affected.
This situation; Although there is a limited number of patients, it can
be associated with the close age group and the fact that the patients
were taken from the homogeneous population. Nevertheless, the
mean survival of 16.88 weeks observed in our NSCLC cohort ap-
pears shorter than the 4-6 months reported in the literature?, and
this may be related to the predominance of advanced stage disease,
poor performance scores, and multiple comorbidities in our patient
population?3,

In our study, although it was not statistically significant, the
highest negative correlation with survival time was between age
and survival (26.7%) (Table 3). Accordingly, it can be said that pa-
tients with advanced LC and S-4 disease will not have long survival
despite receiving palliative RT for LC. In a predetermined analysis
for histological type squaomous and non-squamous related sur-
vival, survival was reported in patients with a non-squamous histo-
logical type (median OS, 11.8 versus 10.4 months). Despite treat-
ment for metastatic NSCLC, the mean survival is 4-6 months and
only 5% of patients have a 2-year survival®™.

CT is the mainstay of SCLC treatment. SCLC is a highly aggressive
and diffuse metastatic malignancy. Most of the disease occurs in
heavy smokers or those who have used it before. Worldwide, the 5-
year survival rate for SCLC is only about 7%. It is estimated that it
causes 250 000 deaths annually. SCLC is characterized by rapid
growth, high vascularity, genomic instability, and early metasta-
sist524, In our study, the mean and median survival times were
found to be 3.667 and 4 weeks, respectively, in SCLC patients who
underwent RT for palliative LC mass (Table 4).

It can be said that half (50%) of the patients in the NSCLC group
only survive until the 18th week, while half of the patients in the
SCLC group only survive until the 4th week (Table 4, Figure 1). The
mean survival time was 16.3 weeks, while the median survival time
was 16 weeks. The difference between carcinoma groups in terms
of survival times was found to be statistically significant (p<0.001),
and survival time was approximately 4 times higher in the NSCLC
group than in the SCLC group (Table 4). In our study, 50% of the
patients died after the 16th week, in other words, only half of the
patients survived until the 16th week (Figure 2).

Treatment of metastatic E-4 NSCLC is palliative rather than cu-
rative. In the presence of symptoms that require palliation, they re-
ceive palliative RT when they suffer from their illness®>?3. Targeted
therapies in S-4 NSCLC cancer significantly prolong survival, but the
proportion is low in current patients®. In our study, although ALT
levels were significantly higher in the SCLC group, this biochemical
difference did not translate into a survival advantage, and this find-
ing highlights the need for further biological explanation and inves-
tigation. Elevated ALT in SCLC may be related to more frequent liver
involvement, paraneoplastic hepatic enzyme induction, or aggres-
sive tumor metabolism?24, which warrants further mechanistic stud-
ies. Thanks to the advent of newly developed immunotherapy and
targeted agents, the number of combination options for NSCLC
treatment has increased. This suggests an increased response to
combination of CT and immunotherapy in patients with NSCLC. Pa-
tients who received CT had a longer survival time than those who
received supportive care. It has been found to be a prognostic factor,
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especially in young NSCLC patients, regardless of stage and treat-
ment modalities?5. With new chemotherapy and immunotherapy
combinations, 5-year survival rates have reached 20%?2°. The 5-year
survival rate for S-4 NSCLC is about 8%. Patients with high PDL-1
levels appear to have a better response to immunotherapy and
longer survival’®'*, In disseminated S-SCLC cancer, the combina-
tion of CT and immunotherapy has a higher survival rate than pa-
tients who receive CT alone. It is seen that new studies and bi-
omarkers are needed to identify patients who will benefit from im-
munotherapy®®.16.%7,

In S-4 NSCLC and disseminated S-SCLC cancer, RT given to the
primary mass provides benefits for pain palliation, bleeding and
pressure symptoms. It has an effect on improving the quality of life
of patients. It has minimal effect on survival.

Our single-center retrospective study with a small number of pa-
tients encountered some limitations due to the small sample size
and poor patient performance.

Both survival and quality of life of the patient are increased by
better understanding of tumor biology and early RT decision in met-
astatic disease and initiation of systemic treatment, rather than dif-
ferentiating LC treatment, SCLC or NSCLC. In the study, it was tried
to determine the relationship between survival and some biochem-
ical characteristics in S-4 LC patients who received palliative RT. It
was observed that the survival time of male patients was longer
than the survival time of female patients. Survival time in NSCLC
group patients was found approximately 4 times higher than SCLC
group patients. The difference between carcinoma groups in terms
of survival time was found statistically significant (p<0.05). Pallia-
tive RT is an effective treatment for E-4 LC patients to relieve symp-
toms such as hemoptysis, bronchial obstruction, cough, chest pain,
and shortness of breath. It is important to provide early palliation in
these patients with short survival time.

In summary, the results of this study showed that no signifi-
cant relationship was found between survival time and considered
biochemical features in the study. However, ALT was significantly
higher in SCLC patients, which indicates that some biochemical pa-
rameters may still carry prognostic value and should be investi-
gated in larger studies. Whereas, it was observed that survival time
of carcinoma groups was considerably different. However, further
research needs to examine more closely the relationships between
survival time and some biochemical features in stage-4 patients
who received palliative RT.

Before starting the study, ethics commitee was obtained from
Adana City Training and Research Hospital Ethics Commitee with
the numbers 30.5.2022-6.10.2022/106-1953

No artificial intelligence-based tools or generative Al technolo-
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This research received no specific grant from any funding
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