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Abstract
About 13% of lung cancer cases are of the small cell sub-
type, but this variant is highly aggressive, and approxi-
mately 40% of patients with small cell lung cancer will have 
limited-stage disease, which is potentially curable with the 
combination of chemotherapy and radiation therapy. The 
standard therapy for limited-stage small cell lung cancer 
is concurrent chemoradiotherapy, and the 5-year survival 
rate observed in clinical trials is approximately 25%. For pa-
tients who obtain a near complete or complete response, 
prophylactic cranial irradiation (PCI) reduces the incidence 
of brain metastases and improves overall survival. Howev-
er, chemotherapy has its limitations, the side effect caused 
by chemotherapy and radiotherapy is critical, so extending 
patient lifespan by using treatments with lower toxicities is 
necessary. TCM plays an important role in improving quality 
of life and a reduction in side effects. This may be of signifi-
cant clinical value in prolonging patient’s survival time.

Small cell lung cancer (SCLC) is characterized by rapid 
growth, a high prevalence of mediastinal lymph node 
and distant metastases at the time of diagnosis. Pa-
tients with very early stage could take the lump resec-
tion, while most patients with SCLC are not considered 
to be candidates for surgery. SCLC is one of the most 
chemosensitive solid tumors, and the outcome of SCLC 
patients is surely improving but slowly. Chemoradio-
therapy plays a very important role in the treatment 
of patients with limited-stage SCLC (LS-SCLC). The 
chemotherapy consisting of cisplatin plus etoposide 
and concurrent twice-daily thoracic radiotherapy has 
yielded a 5-year survival rate of approximately 25% in 
LS-SCLC patients [5,6], which also became the stan-
dard chemoradiotherapy regimen worldwide. Pro-
phylactic cranial irradiation (PCI) is used for patients 
with LS-SCLC who have achieved a complete or near 
complete response following initial therapy, as it de-
creases the risk of brain metastases and provides an 
overall survival benefit. However, the adverse effect 
caused by chemotherapy and radiotherapy is serious; 
TCM combined with chemotherapy demonstrated sig-
nificant improvements in quality of life and a reduc-
tion in anemia and neutropenia [7]. Because of its low 
cost and toxicity, and high effectiveness [8,9], TCM is 
often used in cancer patients who have finished con-
ventional treatment, such as surgery, chemotherapy, 

Introduction
Lung cancer has become the most common cancer 

and the leading cause of cancer-related death in the 
world [1]. In 2010, both the incidence and mortality 
rates of lung cancer in China ranked first among all ma-
lignancies [2]. Lung cancer is one of the most common 
carcinomas not only in China, but also in the United 
States and Europe. It is estimated that approximate-
ly 13% of the 219,000 patients who receive a diagno-
sis of lung cancer will have small cell histology [3,4]. 
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who had received different therapies, 55 had received 
concurrent radiochemotherapy, 66 received sequen-
tial radiochemotherapy, and 50 received chemotherapy 
alone. For the concurrent group, sequential group, and 
chemotherapy alone group, the median overall sur-
vival (OS) were 30.6, 23.1, and 19.1 months, the me-
dian progression-free survival (PFS) were 19.7, 13.3, 
and 11.5 months, and the 5-year survival was 28.7%, 
13.6%, and 9.4%, respectively (all P < 0.05). The main tox-
ic effects were myelosuppression, radiation pneumonia, 
and radiation esophagitis. The incidences of I-II grade 
myelosuppression were 92.7%, 89.4%, and 92% in the 
concurrent group, sequential group, and chemother-
apy alone group (P = 0.25). For concurrent group and 
sequential group, the incidence of I-II grade radiation 
pneumonia were 47.2% and 50%, whereas the inci-
dence of I-II grade radiation esophagitis were 94.5% 
and 75.8%. Bing Xia, et al. [19] performed a quantita-
tive analysis of tumor shrinkage due to chemotherapy 
and its implication for radiation treatment planning in 
limited-stage small-cell lung cancer, which suggests 
that the first cycle of chemotherapy is very important 
for tumor shrinkage and that initiating thoracic radia-
tion therapy at the second cycle of chemotherapy may 
be a reasonable strategy for timing of radiation thera-
py in LS-SCLC treatment.

PCI for limited-stage small cell lung cancer
Despite a high response to chemotherapy and ra-

diation therapy, most patients suffer from local recur-
rence or/and distant metastasis within 2 years [20]. 
Brain metastases are the most common site of distant 
failure in patients with SCLC, regardless of disease 
stage at presentation. The prevalence of brain metas-
tases detected at the time of diagnosis ranges from 
10% to 24% and the probability of developing brain 
metastases during the metastasis is associated with 
a poor prognosis and the median survival after the 
development of BM is only 4-6 months [21-23]. The 
positive role of PCI in patients with limited SCLC and 
extensive SCLC who achieve a complete response (CR) 
to chemotherapy was established in 1999 by a me-
ta-analysis that included data from seven randomized 
prospective studies comparing PCI with no PCI after a 
CR [24]. Studies considered pivotal in supporting the 
use of PCI have been identified in three meta-analyses 
[25-27] and two current national guidelines [28,29].

Studies in TCM combined chemotherapy
Chemotherapy is highly responded to patients with 

limited disease, but chemotherapy alone is prone to 
induce relapse and metastases, with a high rate of 
loco-recurrence. The traditional treatment of SCLC is 
chemoradiotherapy, but the side effects are serious, 
which may also lead to the failure of completion of 
chemoradiotherapy. Traditional Chinese Medicine 
(TCM) has been used for thousands of years and play 

or radiotherapy and acts as a maintenance treatment. 
In this review, we will mainly focus on the TCM com-
bined therapeutic options currently available for the 
management of the patients who have LS-SCLC at di-
agnosis.

Disease staging
SCLC is an aggressive disease associated with early 

loco-regional and distant metastases and paraneoplas-
tic syndromes [10]. Although tumor-node-metastasis 
(TNM) classification has been proposed for staging SCLC 
[11,12] It has a different staging system to that of other 
solid tumors [13]. In 1957, the Veterans Affairs Adminis-
tration Lung Cancer Study Group (VALG) two-stage clas-
sification system introduced the terms limited disease 
(LD) and extensive disease (ED) [14], which is commonly 
used in patients with inoperable lung cancer. LS-SCLC 
is defined as disease that can be encompassed within 
a reasonable radiation field, and extensive-stage SCLC 
(ES-SCLC) is defined as disease that is greater than a rea-
sonable radiation field. In 1989, the International Asso-
ciation for the Study of Lung Cancer (IASLC) proposed 
a modification of the VALSG system in which LS-SCLC 
was expanded to include contralateral mediastinal or 
supraclavicular lymph node metastases and ipsilateral 
pleural effusions independent of cytology [15]. ES-SCLC 
remained any disease at sites beyond the definition of 
limited disease. Current guidelines of the U.S. National 
Comprehensive Cancer Network (NCCN) recommend 
the use of positron emission tomography (PET) and CT 
scanning, or fused PET/CT scanning, of the chest, liver, 
adrenals, bone, and other areas of concern in the diag-
nosis and staging of SCLC.

Prognostic factors
Disease stage remains the most powerful prognos-

tic factor for SCLC. IASLC system defines all patients 
without distant metastases as LS-SCLC, which criteria 
can help predict the prognosis and guide treatment 
in a better way [15]. The combination of surgery may 
improve the overall survival in patients with high Kar-
nofsky performance status (KPS), tolerance to taking 
operation and timely getting sufficient dose of chemo-
radiotherapy. Some studies stated that ED, loss of 
weight, male patients, high PS score and tumor bio-
markers are all bad prognostic factors of SCLC [16].

Chemoradiotherapy and radiotherapy for limit-
ed-stage small cell lung cancer

In LS-SCLC, treatment with chemotherapy alone re-
sults in poor intrathoracic disease control, with intra-
thoracic failures occurring in 75%-90% of patients [17]. 
The addition of thoracic radiotherapy (TRT) to chemo-
therapy leads to a significantly lower rate of intratho-
racic failure, to 30%-60%. Shen jie, et al. [18] compared 
the effectiveness and safety of different treatment 
modes for LS-SCLC. They observed 171 SCLC patients 
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rate, and improving overall survival time [38]. The ear-
lier patients get radiotherapy, the longer the overall 
survival will be. Secondly, brain metastasis is one of the 
most important causes of treatment failure in patients 
with SCLC. Several randomized studies showed that PCI 
could reduce the rate of brain metastases in patients 
with SCLC who achieved CR [39]. In these studies, the 
rates of brain metastases were from 42.0% to 67.1% 
in the patients who did not experience PCI and 11.0% 
to 40.0% in the patients who experienced PCI. For the 
patients with LS-SCLC who achieve CR after first-line 
treatment, PCI is an effective way in decreasing the rate 
of brain metastasis and tends to improve survival rate 
[40]. Thirdly, TCM plays an important role in multidisci-
plinary treatment of malignant tumors. The main mech-
anisms of anti-tumor include: the direct cytotoxic effect, 
inducing tumor cell apoptosis, inhibition of angiogene-
sis, and modulating autoimmunity. TCM can increase 
the efficacy of radiotherapy and chemotherapy, reduce 
the side effects, [41] and raise the quality of life. Finally, 
although SCLC is sensitive to chemotherapy and radio-
therapy, local recurrence and distant metastasis remain 
the leading causes of death in patients. Moreover, high-
er quality randomized, double-blind, controlled clinical 
trials are required to get more comprehensive and ob-
jective conclusions. Regular re-examination can assist in 
finding the metastasis earlier, ensuring that appropriate 
treatment is applied in time.
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