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Abstract

Introduction: This study aimed to compare the survival outcomes of patients with Small-Cell Lung Cancer
(SCLC) and Non-Small-Cell Lung Cancer (NSCLC) at Dharmais Cancer Hospital, after adjusting for age, gender,
clinical stage, and treatment-related variables.

Methods: This retrospective cohort study included 949 patients diagnosed with either SCLC or NSCLC
between 2013 and 2017, with follow-up data available through 2021. Data were obtained from the hospital-
based lung cancer registry at Dharmais Cancer Hospital (DCH), Indonesia. Survival analysis was performed
using the Kaplan—Meier method, and the influence of prognostic factors was assessed using the Cox
proportional hazards model.

Result: Among SCLC patients, the number with the following characteristics was: aged 260 years (n=21),
male (n=35), advanced stage (n=17), and no therapy (n=21). In comparison, NSCLC patients with the same
characteristics numbered 368, 639, 321, and 235, respectively.

The median survival for SCLC patients with these characteristics was 286, 286, 160, and 52 days, respectively.
For NSCLC patients, the corresponding median survival times were 289, 256, 219, and 235 days. Interestingly,
SCLC patients demonstrated higher survival rates compared to NSCLC patients. The 3-year survival rates for
SCLC patients with the aforementioned characteristics were 35.7%, 29.3%, 21.5%, and 32.6%, respectively,
while those for NSCLC patients were 15.6%, 18.1%, 18.1%, and 17.9%, respectively.

Multivariate analysis showed that SCLC patients had a 1.3 times higher risk of death compared to NSCLC
patients, after adjusting for age, gender, clinical stage, and treatment.

Conclusion: This study reveals that, overall, SCLC patients at Dharmais Cancer Hospital have lower survival
compared to NSCLC patients. However, after adjusting for key clinical and demographic factors, the difference
in survival between SCLC and NSCLC was not statistically significant.
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Introduction

Lung cancer is an increasingly prevalent malignancy and a lea-
ding cause of cancer-related deaths worldwide. In 2018, there
were an estimated 2.1 million new cases and 1.76 million deaths
due to lung cancer [1]. The number of lung cancer-related deaths
is projected to continue rising, with an estimated global mortality
of 1.97 million by 2025 and 2.95 million by 2035 [1,2]. In Indone-
sia, lung cancer ranks first in cancer-related mortality, with 30,843
deaths reported in 2020. In terms of incidence, it ranks third, with
34,783 new cases diagnosed [3].

Lung cancer is classified into two major types based on tumor
morphology and clinical management: Non-Small Cell Lung Can-
cer (NSCLC) and Small Cell Lung Cancer (SCLC). NSCLC is further
subcategorized based on tumor cell differentiation into adeno-
carcinoma, Squamous Cell Carcinoma (SCC), and large cell car-
cinoma. SCLC, characterized by neuroendocrine differentiation,
exhibits distinct features in progression, prognosis, and etiology
when compared to other small cell neuroendocrine tumors ari-
sing outside the lungs [4-6].

Multiple studies have demonstrated an association between
lung cancer histological type and patient survival outcomes [7—
10]. One such study by Girones et al. (2015), a single-center study
using hospital registry data from 2004 to 2014, also reported a si-
gnificant relationship between histological type and survival [11].

A 2019 study conducted at Dharmais Cancer Hospital, the Na-
tional Cancer Center of Indonesia, identified Non-Small Cell Lung
Cancer (NSCLC)—particularly the adenocarcinoma subtype—as
the most common histological type of lung cancer [12]. However,
to date, no study has reported patient survival outcomes based
on lung cancer histology at Dharmais Cancer Hospital. Therefore,
the aim of this study is to evaluate and compare the survival out-
comes of patients with NSCLC and Small Cell Lung Cancer (SCLC)
according to histological classification.

This study benefits from a large sample size of 949 patients,
which provides substantial statistical power to detect differences
in prognosis between NSCLC and SCLC groups. The inclusion of a
large and representative clinical population enhances the exter-
nal validity of the findings. Moreover, this study offers valuable
insights into the clinical characteristics and survival outcomes of
lung cancer patients in a national cancer center setting, while also
allowing for a more detailed analysis of prognostic factors influen-
cing clinical outcomes.

Materials and methods
Study design

This single-center, retrospective cohort study was conducted
at Dharmais Cancer Hospital. Patients were eligible for inclusion if
they met the following criteria: 1) The date of first diagnosis was
between January 1, 2012, and December 31, 2017; 2) They were
diagnosed with primary lung cancer according to the third edition
of the International Classification of Diseases for Oncology (ICD-
0-3), topography codes ICD-10: C34.0—-C34.9.

Patients were excluded if they met any of the following criteria:
1) A diagnosis of primary lung cancer other than SCLC or NSCLC;
2) A diagnosis of a lung mass consistent with granulomatous di-
seases such as tuberculosis; 3) A clinical or radiological diagnosis
of lung metastases originating from malignancies in other organs.

This study was approved by the Ethics Committee of Medical
Research, Dharmais Cancer Hospital (No. 184/KEPK/V/2023).

Data collection

Data for this study were obtained from the hospital-based
lung cancer registry, encompassing cases diagnosed between
2013 and 2017. The registry provided comprehensive informa-
tion, including patient demographics (age and sex), histopatho-
logical classification (confirmed by pathological examination and
categorized according to the World Health Organization criteria
for lung and pleural tumors), and clinical variables such as stage
at diagnosis and treatment modalities received. Cancer staging
was performed according to the 7th edition of the American Joint
Committee on Cancer (AJCC) TNM classification system. Treat-
ment modalities recorded included surgery, chemotherapy, radio-
therapy, and targeted therapy.

To ensure adequate statistical power, the minimum required
sample size was calculated using the Lemeshow formula. The
calculation assumed a significance level of 5% (a=0.05), a sta-
tistical power of 80% (1-B=0.80), and estimated proportions of
death among patients with Non-Small Cell Lung Cancer (NSCLC)
and Small Cell Lung Cancer (SCLC) of 0.61 and 0.74, respectively,
based on published data (He et al., 2022). The resulting minimum
sample size was 942 participants. As the registry contained all
eligible cases within the study period, a total sampling approach
was employed, and the available sample exceeded the minimum
calculated requirement.

Follow up of enrolled lung cancer patients

All patients were followed up until December 31, 2021. For
deceased patients, the date of death recorded in the hospital re-
gistry was used. Survival time was defined as the interval between
the date of diagnosis and the date of last contact or death.

Statistical analysis

The 5-year cumulative survival rates for each histological type
were estimated using the Kaplan—Meier method, and differences
between survival curves were tested using the log-rank test. Since
all variables met the assumptions of the Cox proportional hazards
model, multivariate analysis was subsequently performed using
Cox regression to identify prognostic factors for lung cancer at
Dharmais Cancer Hospital. All statistical analyses were conducted
using STATA version 13.

Results
Characteristics of the enrolled lung cancer patients

After applying the inclusion and exclusion criteria and consi-
dering the dates of diagnosis and last contact, 949 patients were
included in the study: 43 with SCLC and 906 with NSCLC.
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Between January 2013 and December 2017, Dharmais Cancer Hospital registered 1,715
patients with primary lung tumors.

!

A total of 720 cases were excluded due to histological types other than Small Cell Lung
Cancer (SCLC) and Non-Small Cell Lung Cancer (NSCLC).

46 cases were excluded because the
recorded date of death or last contact was —9

the same as the date of diagnosis

| In total, 949 participants met the inclusion criteria and were included in the study |

h
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Figure 1: Sample Selection Flowchart.
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In Figure 1, a total of 1,715 lung cancer cases were diagnosed
at Dharmais Cancer Hospital between 2013 and 2017. Of these,
720 cases were excluded due to histological types other than
SCLC and NSCLC. An additional 46 cases were excluded because
the date of diagnosis was identical to the date of death or last
contact. As a result, 949 eligible cases were included as research
samples. In this study, an event is defined as a lung cancer-related
death, while censoring refers to cases lost to follow-up.

Table 1 presents the characteristics of lung cancer patients at
Dharmais Cancer Hospital. The majority of patients were under
60 years old (59.01%), male (71.02%), diagnosed at an advanced
stage (35.62%), and did not receive treatment (50.05%). When
analyzed by histological type, SCLC patients were predominantly
under 60 years of age (51.16%), male (81.40%), at an advanced
stage (39.53%), and had received treatment (51.16%). In contrast,
NSCLC patients were mostly under 60 years old (59.38%), male
(70.53%), at an advanced stage (35.43%), and had not received
treatment (50.11%).

It is important to note that performance status data were una-
vailable, as these details were not documented by the attending
physicians during the study period.

Table 1: Characteristics of Lung Cancer Patients at Dharmais
Cancer Hospital Based on Histology of SCLC and NSCLC.

Histology
Characteristics Total (%)

SCLC (%) NSCLC (%)
Survival
. Event 395(41,62) 21(48,84) 374(41,28)
3 Censored 554(58,38) 22(51,16) 532(58,72)
Age
. >60 years 389(40,99) 21(48,84) 368(40,62)
. <60 years 560(59,01) 22(51,16) 538(59,38)
Gender
. Male 674(71,02) 35(81,40) 639(70,53)
. Female 275(28,98) 8(18,60) 267(29,47)
Clinical staging
. Advanced (lII-1V) 338(35,62) 17(39,53) 321(35,43)
. Early (I-11) 10(1,05) 1(2,33) 9(0,99)
. Unknown 601(63,33) 25(58,14) 576(63,58)
Therapy
. No therapy 475(50,05) 21(48,84) 454(50,11)
. Therapy conducted 474(49,95) 22(51,16) 452(49,89)
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Figure 2: Kaplan Meier graph of survival estimates SCLC and NSCLC.
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<Table 2: Survival analysis of lung cancer based on histological subgroups.

)

Sample size 3-year OS rate P-Valuet
Variable
SCLC (n=43) | SCLC (n=906) SCLC (C1 95%) NSCLC (C1 95%)

Age
e >60years 21 368 35,7% (6,8-67,3) | 15,6% (7,8-26,0) 082
. < 60 years 22 538 18,8% (3,4-43,7) | 20,5% (14,2-27,7) !
Gender
3 Male 35 639 29,3% (10,1-51,8) = 18,1% (11,8-25,5) 016
e Female 8 267 21,8% (0,9-61,2) | 19,2% (10,8-29,4) ’
Clinical staging
3 Advanced 17 321 21,5% (3,8-48,6) 18,1% (8,9-30,0)
. Early 1 9 100,0% 68,5% (21,2-91,2) | 0,08
e Unknown 25 576 28,3% (5,6-57,6) | 17,5% (11,4-24,6)
Therapy
3 No therapy 21 454 32,6% (6,4-63,4) 17,9% (8,6-30,0) <0.01
. Therapy conducted 22 452 25,8% (6,9-50,4) | 18,7% (12,6-25,8) !
Overall 949 17,8% (12,7-23,5%)

tLog-Rank Test, P-value<0.0
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Table 2 presents data on lung cancer cases diagnosed from
2013 to 2017. Outcomes were observed over a three-year period.
The overall median survival was 720 days. The three-year overall
survival rate was 17.8%. Table 2 also summarizes the associations
between various covariates and lung cancer survival. Significant
differences in survival were found across age groups, gender, and
clinical stage (P-value<0.05). In contrast, the type of therapy did
not show a statistically significant difference in survival outcomes
between its categories (P-value>0.05).

Among patients with Small Cell Lung Cancer (SCLC), survival
rates were analysed using the Kaplan-Meier method. Patients
younger than 60 years had a survival rate of 18.8% (95% Cl: 6.8—
67.3%), which was lower than the 35.7% (95% Cl: 3.4-43.7%) ob-
served in patients aged 60 and above. When comparing genders,
female patients had a survival rate of 21.8% (95% Cl: 0.9-61.2%),
while male patients had a slightly higher rate at 29.3% (95% Cl:
10.1-51.8%). Survival also varied by clinical stage. Patients with
advanced-stage disease had a survival rate of 21.5% (95% Cl: 3.8—
48.6%), compared to 100.0% for those with early-stage disease,
and 28.3% (95% Cl: 5.6-57.6%) for those with unknown stage.
Interestingly, patients who received therapy had a slightly lower
survival rate than those who did not, at 25.8% (95% Cl: 6.9-50.4%)
versus 32.6% (95% Cl: 6.4—63.4%).

For patients with Non-Small Cell Lung Cancer (NSCLC), the
survival rate was 20.5% (95% Cl: 14.2-27.7%) for those under
60 years, and 15.6% (95% Cl: 7.8-26.0%) for those aged 60 and
above. Male patients had a survival rate of 18.1% (95% Cl: 11.8—
25.5%), which was slightly lower than the 19.2% (95% Cl: 10.8—
29.4%) observed in female patients. Survival was notably lower
among patients diagnosed at advanced stages (Stage IlI-1V), with
a rate of 18.1% (95% Cl: 8.9-30.0%), compared to 68.5% (95% ClI:
21.2-91.2%) in those with early-stage disease (Stage |-Il). Patients
with unknown clinical stage had a survival rate of 17.5% (95% Cl:
11.4-24.6%). Furthermore, patients who received therapy had a
slightly better survival rate than those who did not, at 18.7% (95%
Cl: 12.6-25.8%) compared to 17.9% (95% Cl: 8.6-30.0%).

Relationship between SCLC and NSCLC histology on survival
of lung cancer patients

Table 3 presents the results of the Cox regression analysis,
showing the hazard ratios for lung cancer patients based on his-
tological type, both unadjusted and adjusted for covariates. The
crude analysis indicates that patients with SCLC have a higher risk
of mortality compared to those with NSCLC (HR=1.426, 95% ClI:
0.918-2.215). After adjusting for age, gender, clinical stage, and
treatment, the risk remains elevated for SCLC patients (HR=1.355,
95% Cl: 0.870-2.112). Although these findings suggest an in-
creased likelihood of mortality for SCLC patients, the confidence
intervals include 1, indicating that the results are not statistically
significant.

Table 3: Cox regression analysis of the association between SCLC
and NSCLC histology and survival in lung cancer patients.

Variable Prevalence (%) Crude HR Adjusted HR
Histology

NSCLC 95,47 Reff Reff
SCLC 4,53 1,426 1,355

Discussion

In this study, 949 lung cancer patients were diagnosed at Dhar-
mais Cancer Hospital (DCH) between 2013 and 2017. Of these,
95.5% had Non-Small Cell Lung Cancer (NSCLC), while only 4.5%
had Small Cell Lung Cancer (SCLC). This predominance of NSCLC
is consistent with findings from other countries. For example, a
multicenter hospital-based study in China reported that among
7,311 lung cancer patients, 67.6% had NSCLC, 12.8% had SCLC,
and 20% had other or unknown histological types [1]. Similarly,
the Korean Association of Lung Cancer Registry found that, among
2,657 patients, 79.0% had NSCLC and 13.0% had SCLC. These data
highlight the global trend of NSCLC being the most common type
of lung cancer [2].

Regarding age, the majority of patients in our study were un-
der 60 years old, with a male-to-female ratio of 2.5:1. This differs
slightly from a previous study at DCH (2008-2012), which found
more patients aged 60 years or older. However, the gender distri-
bution remained similar, with both studies showing a higher pro-
portion of male patients (male-to-female ratio of 3:1 in the earlier
study) [3].

When examining clinical stage at diagnosis, we found that
63.3% of cases had an unknown clinical stage. Among those
with recorded stages, most patients presented with advanced di-
sease (stage Ill or 1V, 35.6%), while early-stage cases (stage | or
II) were rare (1.1%). These findings are similar to those reported
by Ramadhaniah et al. (2019) at DCH, which also noted a high
proportion of unknown stages (57.1%) and a similar distribution
of advanced (39.7%) and early-stage (3.6%) cases [3]. The large
proportion of missing stage data in our study suggests that, as of
2017, DCH lacked a robust system for ensuring complete docu-
mentation of clinical stage in patient records. In contrast, a study
by He et al. (2022) in China demonstrated more complete staging,
with 19.2% of patients at stage |, 6.7% at stage Il, 25.8% at stage
IIl, and 48.2% at stage IV. This suggests that more comprehensive
record-keeping can significantly improve data quality for clinical
staging [1].

From a treatment perspective, half of the patients in our stu-
dy (50.1%) did not receive any therapy. Among these untreated
patients, fewer experienced events (such as death) compared
to those who were censored. There was a statistically significant
difference in survival between treated and untreated patients
(p<0.05), with untreated patients having a 1.27 times higher risk
of experiencing an event. This is in contrast to the study by He
et al. (2022), where only 13.0% of patients did not receive treat-
ment, and 86.3% did. Similar results were reported in a Mayo
Clinic study by Sun et al. (2006), where 14.4% of patients were
untreated [1,5]. The higher proportion of untreated patients in
our study may be related to the advanced stage at diagnosis and
poor performance status, which limited treatment options.

Our study also found that SCLC patients had lower survival
rates and shorter median survival times compared to NSCLC pa-
tients. However, bivariate analysis revealed no statistically signi-
ficant difference in survival between SCLC and NSCLC patients
(p>0.05). This result remained unchanged after adjusting for age,
gender, clinical stage, and treatment (p>0.05). In contrast, He et
al. (2022) reported a significant association between histological
type and survival (p<0.01) [1]. The difference in findings may be
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due to sample size, as the study by He et al. included 7,311 pa-
tients from 17 hospitals across six provinces, with follow-up until
2020. Their larger sample size likely provided greater statistical
power to detect differences in survival between SCLC and NSCLC.

Likewise, a study by Jeon et al. (2023) using the Korean Asso-
ciation of Lung Cancer Registry (KALC-R) also found significant sur-
vival differences between histological subtypes, particularly for
the adenocarcinoma subtype of NSCLC [2]. In their study, only 7%
of SCLC patients survived during the follow-up period, and most
deaths occurred in those with extensive disease, underscoring the
impact of disease stage on survival. The differences between our
findings and those from larger cohort studies may be due to varia-
tions in sample size and the censoring process, which could have
resulted in some participants being misclassified as censored ra-
ther than as having experienced an event.

Conclusion

This study reveals that, overall, SCLC patients at Dharmais
Cancer Hospital have lower survival compared to NSCLC patients.
However, after adjusting for key clinical and demographic factors,
the difference in survival between SCLC and NSCLC was not statis-
tically significant.
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