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Abstract 
Objective: The objective of the study was to determine the survival of pa-
tients with small-cell lung cancer treated at tertiary hospitals in the East of 
Thailand. Materials and methods: The researchers conducted this retrospec-
tive study by reviewing medical records of patients with small-cell lung can-
cer treated at Chonburi Cancer Hospital and Prapokklao Hospital from Jan-
uary 2007 to December 2016 and monitored via follow-up until December 
2018. Results: This study enrolled 54 patients with a median follow-up time 
of 8.5 months. The median age of patients was 63 years old. Most patients 
were male (83.3%) and had a history of smoking (90.7%), and 31.4% had 
clinical superior vena cava obstruction at initial treatment. The Eastern Co-
operative Oncology Group performance status 0-1 was noted for 61.1% of the 
study population. Median survival time of patients with limited-stage and ex-
tensive-stage small cell lung cancer who received systemic chemotherapy 
and/or radiotherapy was 17.01 months (95% CI, 12.01 - 22.01) and 8.14 
months (95% CI, 7.19 - 9.10), respectively, and that of patients receiving 
supportive care was 2.3 months (95% CI, 0.75 - 4.03). However, the median 
survival time of patients with extensive-stage small-cell lung cancer receiving 
only palliative chemotherapy was 5.9 months (95% CI, 0.32 - 17.51). Conclu-
sions: The median survival time of patients with limited-stage small-cell lung 
cancer treated in the East of Thailand was comparable to those of landmark 
studies; however, the survival of patients with extensive-stage small-cell lung 
cancer was shorter than those of Phase III trials. A multidisciplinary team was 
necessary to improve the quality of patient care. 
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1. Introduction 

Lung cancer is the leading cause of cancer-related deaths worldwide [1]. Small 
cell lung cancer (SCLC) accounts for 10% - 13% of lung cancers in Western 
countries [2] [3]. In Thailand, however, it represents approximately 6% - 7% of 
lung cancer [4]. 

For more than a few decades, the standard of care in patients with li-
mited-stage (LS) SCLC has remained concurrent chemoradiation, and for pa-
tients with extensive-stage (ES) SCLC has been chemotherapy [5]. Recently, 
immunotherapy has played a crucial role in improving the survival of ES-SCLC 
patients when combined with standard treatment [6].  

Median survival time (MST) of SCLC patients in Phase III trials with LS and 
ES was 17 to 30 months and 7.1 to 12.8 months, respectively [6]-[14]. In the real 
world, previous reports revealed that the survival of SCLC patients with LS and 
ES was 10.3 to 18.2 months and 5.5 to 10.2 months, respectively [15] [16] [17]. 

The purpose of this study was to determine the survival of SCLC patients 
treated at tertiary hospitals in the East of Thailand. Also, this study assessed 
treatment patterns and prognostic factors for survival.  

2. Materials and Methods 

The researchers retrospectively reviewed medical records of patients diagnosed 
with SCLC or neuroendocrine carcinoma (NECA) of the lung at Chonburi Can-
cer Hospital (CCH) in the Chonburi province and Prapokklao Hospital (PKH) 
in the Chanthaburi province, from January 2007 to December 2016. Inclusion 
criteria included histologically or cytologically confirmed SCLC or NECA, age 
equal or more than 18-year-old, and patients receiving treatment at CCH or 
PKH. Exclusion criteria included equivocal pathology, unknown stage, receiving 
chemotherapy from other hospitals, unknown last status, and concomitant ma-
lignancy. All patients were registered at the tumor registry at CCH. The patients’ 
medical files were reviewed and recorded for their characteristics, stage, treat-
ment, and treatment outcomes. 

The staging consisted of a CT scan of the chest, including the adrenal gland, 
while bone scan and brain imaging, including computed tomography (CT) or 
magnetic resonance imaging (MRI), was performed based on the discretion of 
the oncologists. Staging according to 7th TNM (tumor, node, metastasis) Classi-
fication of Malignant Tumors and Veterans Administration Lung Group 
(VALG) was used in this study. LS was defined as Stages I-III, with disease con-
fined in one hemithorax, the mediastinum, or bilateral supraclavicular area, and 
could be safely treated with definitive radiation dose. ES was Stage IV (M1) in-
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cluding T3-4 due to having too many lung nodules or large tumor/nodal volume 
to be safely treated with definitive dose radiotherapy [5] [18].  

Superior vena cava (SVC) obstruction was defined as having the medical 
record showing symptoms and signs of SVC obstruction such as superficial vein 
dilatation at chest wall or neck, facial or arm edema [19]. Hyponatremia was de-
fined as initial serum sodium level ≤ 130 mMol/L [20]. 

Treatment modalities, including sequence, dosage, and regimen of radiation 
and chemotherapy, were based on the discretion of radiation and medical on-
cologists. Carboplatin dose (milligram) was calculated based on Calvert formula, 
and the glomerular filtration rate was estimated using the Cockcroft-Gault for-
mula [21]. Patients who relapsed or progressed within three months after com-
pletion of first-line chemotherapy were considered chemotherapy-resistant 
(C-RT); in contrast, those who progressed after three months after completion 
of first-line chemotherapy were defined as chemotherapy-sensitive (C-ST) [5] 
[18].  

Definitive thoracic radiotherapy (TRT) was defined as radiation to the tho-
racic tumor with a conventional daily dose of 1.8 to 2.0 Gy per fraction with a 
curative aim, while palliative TRT was to radiate to the thoracic tumor with a 
higher dose, 2.5 to 5.0 Gy per fraction with palliative intention.  

Response Evaluation Criteria in Solid Tumors version 1.1 was used to assess 
treatment response [22]. The response was evaluated after concurrent chemo-
radiation, and after chemotherapy in patients treated with sequential chemorad-
iation or palliative chemotherapy. MST was calculated from pathologic report 
date to date of death in patients receiving best supportive care and from date of 
starting treatment to date of death in patients treated with chemotherapy and/or 
radiation. The date of data cut-off was December 31, 2018.  

Statistical Analysis 
MST was calculated using the Kaplan-Meier method. Sixteen variables were 

included in the analyses to identify prognostic factors for MST. Comparisons of 
cumulative survival were obtained by univariate analyses using the log-rank test, 
and multivariate analyses were performed using the Cox proportional hazard 
regression. A p < 0.05 in univariate analysis and multivariate analysis was consi-
dered a statistically significant difference. SPSS for Windows, Version 16.0. 
(SPSS Inc., Chicago, IL) was used in this study.  

3. Results 

We reviewed 109 patient medical files. Of these, however, 55 were excluded, 
owing to the following reasons: 33 received chemotherapy from other hospitals, 
eight had uncertain pathology, six medical files were lost, four had inadequate 
staging workup, three had an unknown last status, and one had concomitant 
cancer. Therefore, 54 patients met the inclusion criteria.  

Patient Characteristics  
The baseline characteristics of patients are listed in Table 1. In their clinical 

courses, symptomatic SVC obstruction was found in 19 patients (LS = 4, ES = 
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15), 17 of which (31.4%) presented with SVC obstruction. The median level of 
serum sodium of patients having hyponatremia was 120 mMol/L (range, 116 - 
126). Moreover, one patient had acromegaly as a paraneoplastic syndrome of 
SCLC, while Cushing’s syndrome was not found in the study.  

 
Table 1. Patient characteristics. 

N = 54 N (%) 

Age, year (range) 63 (41 - 78) 

Sex 
Male 45 (83.3) 

Female 9 (16.7) 

Age 
<70 34 (63.0) 

≥70 20 (37.0) 

Health fund 
UCS/SSS 41 (87.0)/1 (1.9) 

GSEO 6 (11.1) 

Smoking 
Yes 49 (90.7) 

No/NA 1 (1.9)/4 (7.4) 

SVCO 
Yes 19 (35.2) 

No 35 (64.8) 

Hyponatremia 
Yes 9 (16.7) 

No/NA 33 (61.1)/12 (22.2) 

ECOG performance status 
0 - 1 33 (61.1) 

2 - 4, NA* 21 (38.9) 

Pathology # 
Biopsy 45 (83.3) 

Cytology 9 (16.7) 

VALG 
staging 

Limited 15 (27.8) 

Extensive 39 (72.2) 

TNM staging 

III-A 9 (16.7) 

III-B 13 (24.1) 

IV 32 (59.3) 

Tumor 

1/2 3 (5.6)/9 (16.7) 

3/4 14 (25.9)/24 (44.4) 

x 4 (7.4) 

Node 

0/1 2 (3.7)/1 (1.9) 

2/3 22 (40.7)/21 (38.9) 

x 8 (14.8) 

Metastasis 0/1 22 (40.7)/32 (59.3) 

Abbreviations: ECOG, Eastern Cooperative Oncology Group; GSEO, government or state enterprise officer; 
N, lymph node; NA, data not available; M, metastasis; SSS, social security scheme; T, tumor; UCS, universal 
coverage scheme; VALG, Veterans Administration Lung Group. *ECOG performance status: 2 (n = 11), 3 
(n = 6), 4 (n = 2), and NA (n = 2). # site of tissue diagnosis: bronchus (28), supraclavicular or cervical 
lymph nodes (15), lung (7), others (4). 
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In addition to CT chest and upper abdomen as a staging process, brain imag-
ing was done in 13 patients (24.1%; CT scan = 11, MRI = 2; LS = 4/15 [26.7%], 
ES = 9/39 [23.1%]). Moreover, a bone scan was performed in 8/54 (14.8%) pa-
tients; LS = 4/15 (26.7%), ES = 4/39 (10.3%). 

In terms of the correlation between VALG staging and TNM classification, all 
the patients in Stage III-A and half of the patients in Stage III-B (n = 6) were 
classified as LS. On the other hand, the others in Stage III-B (n = 7; because of 
T4 tumor—a massive thoracic tumor or separate tumor in the same ipsilateral 
lobe different from the primary tumor) and all of Stage IV were classified as ES.  

The subtype of the tumor was small cell (n = 50), large cell (n = 2), and mixed 
small and large cell carcinoma (n = 2). Additionally, immunohistochemistry 
(IHC) panel of neuroendocrine differentiation markers was stained in 31/45 
(68.9%) biopsy specimens, and the positivity percent of each marker was shown 
in Table 2. 

Survival 
At the time of analysis, December 31, 2018, with a median follow-up time of 

8.5 months, 50 patients (92.5%) had died. Four patients were alive. Of these, 
three patients were regularly monitored via follow-up and lived without the dis-
ease, whereas the other one received supportive care.  

MST of the patients receiving chemotherapy and/or radiation with LS (n = 14) 
and ES (n = 32) was 17.01 months (95% CI, 12.01 - 22.01) and 8.14 months (95% 
CI, 7.19 - 9.10), respectively, and that of patients who received supportive care (n 
= 8) was 2.39 months (95% CI, 0.75 - 4.03), as shown in Figure 1. Moreover, the 
MST of patients based on stages and various treatment modalities is shown in 
Table 3. 

Treatment and Efficacy  
Systemic intravenous chemotherapy was provided in 46 patients (85.1%) and 

listed in Table 4. The two most common chemotherapies as the first-line regi-
men were cisplatin/etoposide (n = 29) and carboplatin/etoposide (n = 14); 
moreover, their dosage is shown in Table 5. Median interval of each cycle for 
cisplatin/etoposide was 28.0 days (range, 21.0 - 34.3) and for carboplatin/etoposide 
was 26.6 days (range, 21.0 - 41.0). 

 
Table 2. Immunohistochemistry staining. 

IHC panel Result Number Positivity (%) 

Chromogranin (n = 24) 
Positive 19 79.1 

Negative 5  

Synaptophysin (n = 22) 
Positive 20 90.9 

Negative 2  

CD 56 (n = 18) 
Positive 17 94.4 

Negative 1  

NSE (n = 2) 
Positive 1 50.0 

Negative 1  

Abbreviations: IHC, immunohistochemistry; n, number; NSE, neuron-specific enolase. 
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Figure 1. Survival based on stages and treatments. Graph depicts limited stage with 
treatment (blue), extensive stage with treatment (green), and best supportive care (red). 
 
Table 3. Median survival based on stages and various treatment modalities. 

Stage Treatment 

Concurrent 
Chemotherapy 

+ Definitive 
TRT 

Sequential 
Chemotherapy 

+ Definitive 
TRT 

Sequential  
Chemotherapy 

+ Palliative  
TRT 

Palliative  
Chemotherapy* 

BSC* 

Limited  
N = 15 

N 6 4 3 1 1 

MST 29.09 15.98 14.91 11.00 3.94 

95% CI 10.84 - 61.10 11.20 - 31.22 14.65 - 19.38 - - 

Extensive 
N = 39 

N 2 6 9 15 7 

MST 7.77 8.64 12.22 5.94 2.39 

95% CI 7.39 - 8.14 5.78 - 11.26 2.49 - 62.55 0.32 - 17.51 0.59 - 5.74 

Abbreviations: BSC, best supportive care; CI, confidence interval; MST, median survival time (months); N, 
number; TRT, thoracic radiotherapy. * including palliative radiotherapy to thoracic tumor, bone, or brain. 

 
Table 4. Chemotherapy regimen. 

Regimen First-Line (n = 46) Second-Line (n = 9) 

Cisplatin/etoposide 29 0 

Carboplatin/etoposide 14 1 

Carboplatin/paclitaxel 2 3 

Others 1* 5** 

Median cycles (range) 5 (1 - 7) 4 (1 - 6) 

*Weekly carboplatin with radiotherapy, **paclitaxel (n = 3), paclitaxel/cisplatin (n = 1), and cyclophos-
phamide/doxorubicin/vincristine (n = 1). 

 
Table 5. Dosage of platinum/etoposide as first-line regimen. 

Agent Median Dose (Range) Unit Day 

Cisplatin, n = 20 71.6 (50.0 - 90.3) mg/m2 1 

Carboplatin, n = 11 4.1 (3.1 - 6.2) AUC 1 

Etoposide, n = 31 92.1 (72.4 - 110.0) mg/m2 1 - 3 

Abbreviations: AUC, area under curve; m2, meter square of body surface area. 
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Treatment response assessed in 46 patients receiving first-line therapy showed 
complete response in 13.0% (n = 6), partial response (PR) in 54.3% (n = 25), sta-
ble disease (SD) in 13.0% (n = 6), progression of disease (PD) in 2.2 % (n = 1), 
and 17.4% were not available (NA; n = 8). Of the 15 ES patients receiving pallia-
tive chemotherapy, 53.3% (n = 8) were in PR, 6.7 (n = 1) were in SD, 6.7% (n = 
1) were in SD, and 33.3% (n = 5) were NA.  

TRT was administered with once-daily fractionation to all patients. Radiation 
was delivered with a two-dimensional (2-D) technique (via linear accelerator, n 
= 18; Cobalt-60, n = 14) and intensity-modulated radiotherapy (n = 2). Median 
dose/median fraction for definitive TRT (n = 18) was 50.0 Gy (95%CI, 7.2 - 
60.0)/25 fractions (95% CI, 4 - 33), and for palliative TRT (n = 16) was 28.0 Gy 
(95% CI, 10.0 - 30.0)/10 fractions (95% CI, 2 - 10). As for definitive TRT, 15 pa-
tients (83.3%) completed the course of radiation, while three patients could not 
because of disease progression (one due to pleural effusion, one due to spinal 
cord compression, and one due to liver metastasis) during TRT.  

Regarding the sequential chemoradiation group, for LS (n = 7), this study 
showed chemotherapy first in four cases (definitive TRT, n = 3 and palliative 
TRT, n = 1) and radiation first in three (definitive TRT, n = 1 and palliative 
TRT, n = 2). For ES (n = 15), it showed chemotherapy first in nine patients (de-
finitive TRT, n = 5 and palliative TRT, n = 4) and radiation first in six patients 
(definitive TRT, n = 1; palliative TRT, n = 5).  

Regarding SVC obstruction management, this study represented clinical or 
symptomatic SVC obstruction in 19 patients. Treatment modalities in these pa-
tients with LS were concurrent chemoradiation (n = 1) and sequential chemo-
therapy and palliative TRT (n = 3). One patient with ES received concurrent 
chemoradiation, two received sequential chemotherapy and definitive TRT, 
three received chemotherapy alone, three received palliative TRT alone, and six 
received sequential chemotherapy and palliative TRT.  

Prophylaxis cranial irradiation (PCI) was administered in three patients 
(5.5%; LS = 2, ES = 1). Reasons for not performing PCI included best supportive 
care (n = 8), poor Eastern Cooperative Oncology Group (ECOG) performance 
status (n = 7), brain metastasis before PCI was offered (n = 6), patients lost to 
follow-up (n = 5), no response to prior treatment (n = 4), patient refusal (n = 3), 
and no record (n = 18). 

Regarding second-line therapy, C-RT and C-ST were found in four patients in 
each group. The median time to tumor progression after completion of first-line 
treatment for C-RT and C-ST groups was 5.5 months (95% CI, 4.0 - 11.1) and 
2.3 months (95% CI, 1.0 - 3.0) months, respectively. Several second-line chemo-
therapy regimens (including their efficacy) were paclitaxel (SD = 1, NA = 1), 
paclitaxel/carboplatin (PR = 1), and cyclophosphamide/doxorubicin/vincristine 
(NA = 1) for C-RT, and paclitaxel (PD = 1), etoposide/carboplatin (SD = 1), 
paclitaxel/cisplatin (PR = 1), and paclitaxel/carboplatin (PR = 1) for C-ST.  

The median line of chemotherapy was one. Only two patients received che-
motherapy as third- and fourth-line regimens. 
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Univariate and Multivariate Analysis for Survival  
Sixteen variables including sex (male/female), age group (<70/≥70 years), 

health fund (universal coverage and social security schemes/ government or 
state enterprise officer, ECOG performance status (0-1/2-4 and NA), VALG 
staging (LS/ES), TNM staging (III/IV and III-A/III-B/IV), the presence or not of 
these factors including SVC obstruction, spinal cord compression, hyponatre-
mia, liver, pleural, distance lymph node, brain, bone, and adrenal gland metas-
tases were analyzed by the Kaplan-Meier method. Univariate analysis outcomes 
indicated that ECOG performance status 2 to 4 and NA, ES, Stage IV, lung me-
tastasis, and liver metastasis were unfavorable prognostic factors for survival 
(Table 6).  

The significant prognostic factors (p < 0.05) in the univariate analysis, in-
cluding ECOG performance status, VALG staging, and TNM staging, were fur-
ther analyzed in the Cox-regression model, except for lung and liver metastasis 
because of these factors resulting in changing staging. Multivariate analysis in-
dicated that ECOG performance status 2 to 4 and NA, ES, Stage IV compared to 
Stage III and Stage IV compared to Stage III-A were unfavorable prognostic fac-
tors (Table 6). This did not show the difference for MST between Stage III-B 
and Stage III-A; however, if we compared MST of the patients in Stage IV to 
those in Stage III-B, it showed a statistically significant difference (p = 0.012).  

 
Table 6. Significant prognostic factors for survival in univariate and multivariate analys-
es. 

Factor 
Univariate Analysis Multivariate Analysis 

MST 95% CI p-value HR 95% CI p-value 

ECOG  
performance 

status 

0 - 1 11.26 9.71 <0.001 1.00   

2 - 4, NA 5.38 2.68  2.61 1.31 - 5.17 0.006 

Lung  
metastasis 

No 8.73 6.22 - 11.25 <0.001    

Yes 0.32 --     

Liver  
metastasis 

No 10.84 7.37 - 14.30 0.001    

Yes 5.94 1.12 - 10.78     

VALG  
staging 

Limited 17.01 13.53 <0.001 1.00   

Extensive 7.39 4.98  2.59 1.23 - 5.47 0.012 

TNM  
staging 

III 14.65 10.12 <0.001 1.00   

IV 5.94 3.67  2.19 1.09 - 4.38 0.026 

TNM  
staging 

III-A 17.01 10.97 0.001 1.00   

III-B 11.00 3.59  1.44 0.55 0.453 

IV 5.98 3.67  2.74 1.08 0.033 

Abbreviations: CI, confidence interval; ECOG, Eastern Cooperative Oncology Group; HR, hazard ratio; 
MST, median survival time (months); NA, data not available; TNM, tumor/node/metastasis; VALG, Vet-
erans Administration Lung Group. 
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4. Discussion 

In this retrospective study, the median patient age (61 years) was similar to that 
of other studies (61 to 63 years) [11] [12] [13]. Another similarity between this 
and other SCLC studies was that almost all patients in this study had a history of 
smoking. Interestingly, nearly one-third of patients in this study had SVC ob-
struction at the initial diagnosis, which was higher than the incidence reported 
by a previous study [23]. This might be explained by a referral bias; at that time, 
CCH was the only cancer center in the East of Thailand that had a radiation 
machine in the region.  

Thanks to the unique morphology of SCLC, IHC was not required in all cases. 
Nonetheless, it was helpful in certain circumstances, including extensive crust 
artifact, equivocal pathologic feature, and making the diagnosis more confident 
[24] [25]. In this study, chromogranin-A and synaptophysin were the two most 
used markers to support the diagnosis.  

Although standard treatment guidelines recommended using brain imaging 
and bone scan as part of staging workup [5] [18], this study revealed that less 
than a quarter of patients received such procedures. Brain imaging was per-
formed in the same proportion of LS and ES patients, while a bone scan was 
done more often in patients with LS than in patients with ES. 

The International Association for the Study of Lung Cancer (IASLC) recom-
mended the use of TNM classification due to having a good correlation with 
survival outcomes, assisting in the selection of surgical candidates, benefitting 
the tumor registry, and receiving more details in the subset of LS or ES by VALG 
staging [5] [26]. In clinical practice in Thailand at that time, or even in recent 
Phase III studies [7], they still used VALG staging. This study found that all pa-
tients with Stage III-A and all patients with Stage IV could be classified into LS 
and ES, respectively. Interestingly, the median survival of patients with Stage 
III-B and IV in this study was precisely equal to those in the Surveillance, Epi-
demiology, and End Results database: 11.0 versus 11.0 months and 5.9 versus 6.0 
months, respectively [26].  

The survival of patients with LS receiving treatment was comparable to sur-
vival in some landmark studies (17.0 versus 17.0 to 23.0 months) [7] [10], but 
less than those of other studies (25.0 to 30.0 months) [8] [9]. However, if we ex-
plored a subgroup of LS patients receiving concurrent chemoradiation, the sur-
vival (29.0 months) was similar to those of such studies (Table 7) [7] [8] [9] 
[10]. Moreover, this study showed that the survival of patients with LS who re-
ceived concurrent chemoradiation was higher than those of patients who re-
ceived sequential treatment. As clearly proven by a Phase III trial, concurrent 
treatment could significantly prolong survival more than the sequential arm [8]. 
Unsurprisingly, not all patients with LS-SCLC received combined-modality 
treatment. In the real world, the treatment plan depended on several factors, 
such as patients’ and physicians’ discretions, patients’ ECOG performance sta-
tus, and waiting time to receive each treatment. For instance, in the United 
States, only 55% of patients with LS received combined-modality therapy, which 
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was limited by the health insurance system, resulting in poorer survival [16].  
As for ES, the survival of patients who received treatment was comparable to 

pivotal studies [11] [12] [13] [14]. Nonetheless, the survival of ES-SCLC patients 
receiving palliative chemotherapy in this study was shorter than those of such 
studies: 5.9 months versus 7.1 to 12.8 months (Table 8) [6] [11] [12] [13] [14]. 
This might be partly explained because nearly half of the ES patients (7/15) re-
ceiving chemotherapy had poor ECOG performance status (2 to 4 or NA; data 
not shown). Also, this study indicated ES patients who received either palliative 
or definitive TRT as part of their treatments could live longer. As clearly proven 
by two extensive, Phase III studies, TRT in ES-SCLC patients who responded to 
chemotherapy contributed to prolonged survival in these patients [27] [28].  

 
Table 7. Selected phase III trials of limited-stage small-cell lung cancer. 

Study N 
Chemo × 

Cycles 

Thoracic Radiotherapy 
PCI 

MST 
(Months) 

p-value Concurrent 
or Sequential 

Total Dose 
(Gy) 

Once or  
Twice Daily 

Turrisi AT 
III, et al., 
1999 [7] 

206 
PE × 4 early C 45 

O; 25 × 1.8 
Yes 

19.0 
0.04 

211 T; 30 × 1.5 23.0 

Takada M,  
et al., 2002 

[8] 

114 
PE × 4 

Sequential 
45 T; 30 × 1.5 Yes 

19.7 
0.02 

114 early C 27.2 

Faivre-Finn 
C, et al.,  
2017 [9] 

273 
PE × 4-6 early C 

66 O; 33 × 2.0 
Yes 

25.0 
0.14 

274 45 T; 30 × 1.5 30.0 

Skarlos DV, 
et al.,  

2001 [10] 

42 
CE × 6 

early C 
45 T; 30 × 1.5 Yes 

17.5 
NS 

39 late C 17.0 

Abbreviations: C, concurrent; CE, carboplatin/etoposide; chemo, chemotherapy; MST, median survival 
time; N, number; NS, non-significant; O, once-daily dose; PE, cisplatin/etoposide; PCI, prophylactic cranial 
irradiation; T, twice-daily dose.  

 
Table 8. Selected phase III trials of extensive-stage small-cell lung cancer. 

Study N 
Chemotherapy  

Regimen 
Cycles TRT PCI 

MST 
(Months) 

p-value 

Noda K,  
et al., 2002 [11] 

77 PE 
4 No No 

9.4 
0.002 

77 PI 12.8 

Neill HB,  
et al., 2005 [12] 

282 PE 
6 No Optional 

9.9 
0.169 

283 PET 10.6 

Lara PN Jr,  
et al., 2009 [13] 

327 PE 
4 No No 

9.1 
0.71 

324 PI 9.9 

Hermes A,  
et al., 2008 [14] 

104 CE 
4 No Optional 

7.1 
0.02 

105 CI 8.5 

Horn L,  
et al., 2018 [6] 

201 CE + A then A 
4 then  

MN (A) No Optional 
12.3 

0.007 
202 CE 4 10.2 

Abbreviations: A, atezolizumab; CE, carboplatin/etoposide; CI, carboplatin/irinotecan; PE, cispla-
tin/etoposide; PI, cisplatin/irinotecan; MN, maintenance; N, number; MST, median survival time; PCI, 
prophylactic cranial irradiation; TRT, thoracic radiotherapy.  
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PCI helped improve survival in LS-SCLC patients who responded to prior 
treatment and helped reduce symptomatic brain metastasis both in LS-SCLC 
and ES-SCLC and was recommended by treatment guidelines [5] [18]. However, 
PCI was rarely performed in this study due to the reasons mentioned previously.  

Regarding first-line chemotherapy regimens, the most used chemotherapy 
was platinum/etoposide. Replacing etoposide as a first-line regimen [11] [13], 
irinotecan was not approved in the national list of essential medicines in Thail-
and, and no patients in this study received irinotecan. Therefore, plati-
num/etoposide remained a standard of care as a first-line chemotherapy regimen 
in SCLC.  

This study reflected the situation of SCLC treatment in the East of Thailand, 
which was mostly based on individual physician’s discretion and limited by the 
number of radiation machines in the region, resulting in an 11.4-week waiting 
period. Moreover, CCH, with three radiation machines and four radiation on-
cologists, had to service 1900 new cases in 2018. Therefore, to ensure patient 
care quality and outcomes in the East of Thailand, we need more radiation on-
cologists, radiation machines, multidisciplinary care teams and meetings, lead-
ing to better outcomes in lung cancer patients, in terms of adequate and accurate 
staging and appropriate treatment modalities [29].  

In a multivariate analysis, this study indicated that poor ECOG performance 
status (ECOG 2 to 4 or NA) was a poor prognostic factor for survival, which was 
similar to a report from Japan [30]. Furthermore, ES and Stage IV were also un-
favorable prognostic factors for survival. Besides, when analyzing among Stage 
III-A, III-B, and IV, it indicated that Stage IV compared to Stage III-A and III-B 
had significantly shorter survival. However, this study could not show the sur-
vival difference between Stage III-B and III-A, limited by a minimal number of 
patients. Nevertheless, IASLC proposals clearly showed that TNM staging could 
show the difference for the survival of Stage IV versus III-B and of Stage III-B 
versus Stage III-A [26].  

5. Conclusion 

The MST of LS-SCLC patients in this real-world study was comparable to those 
of Phase III trials. However, the survival of ES-SCLC patients was shorter than 
those reported in pivotal studies. To ensure the quality of patient care and better 
outcomes, a multidisciplinary team and more medical resources, including radi-
ation machines, were needed in the region. Poor ECOG performance status and 
advanced stages, including ES and Stage IV, resulted in adverse outcomes for 
survival.  
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