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1. Abstract
Pulmonary sarcomatoid carcinoma (PSC) is a rare type of lung 
cancer. The objective was to collect data on the clinical charac-
teristics, EGFR mutations, KRAS mutations, tumor markers and 
prognosis of patients with PSC. Eighty-three patients with PSC 
and 83 patients with ordinary non-small cell lung cancer (NSCLC) 
who were treated at the Tianjin Medical University Cancer Insti-
tute and Hospital between 2008 and 2017 underwent EGFR and 
Kras mutation testing. We collected data on patient sex, age, smok-
ing history, tumor size, TNM stage, immunohistochemical results, 
pathohistological subtype, and survival. Of the 83 PSC patients 
included in this study, All of the patients underwent mutations 
testing, Tumor markers, including Tissue Polypeptide Specific 
Antigen(TSPA), Squamous Cell Carcinoma antigen(SCC), Neu-
ron Specific Enolase (NSE), and Carcinoma Embryonic Antigen 
(CEA). Pulmonary sarcomatoid carcinoma is more uncommon 
and aggressive than ordinary non-small cell lung cancer. Smoking 
history is a relevant factor associated with EGFR mutations in both 
patients with PSC and ordinary NSCLC. In patients with ordinary 
NSCLC, sex and subtype were relevant factors (p<0.0001). TNM 
stage was a prognostic factor for survival, and the tumor markers 
TSPA, SCC, NSE, CA199 and CEA were also prognostic factors 
for survival. Early detection and early diagnosis are the best meth-
ods for PSC patients. Nonsmoking PSC patients with EGFR muta-
tions may benefit from targeted therapy, and PSC patients with low 
levels of tumor markers have a good prognosis.

2. Introduction
Pulmonary sarcomatoid carcinoma (PSC) is a type of non-small 
cell lung cancer that includes five subtypes: pleomorphic carci-
noma, spindle cell carcinoma, giant cell carcinoma, carcinosarco-
ma, and pulmonary blastoma [1]. Among lung cancers, PSC has 
a low incidence and a high degree of malignancy. Recent popula-
tion-based studies in the United States revealed that 0.4% of pa-
tients with lung cancer had PSC, and in Korea, 2.35% of patients 
with NSCLC who underwent curative surgery had PSC [2,3]. For 
this reason, PSC has been rarely studied, and patients with PSC 
have aggressive clinical characteristics and inferior survival out-
comes relative to those with other subtypes of NSCLC [4]. Re-
garding clinical characteristics, PSC patients often present with 
nonspecific symptoms, including chest discomfort, chest pain, and 
coughing [5]. Patients with PSC have inferior survival outcomes, 
and effective treatments are lacking. PSC belongs to non-small-
cell lung cancer (NSCLC), and patients with ordinary NSCLC and 
EGFR mutations can benefit from epidermal growth factor recep-
tor tyrosine kinase inhibitors (EGFR-TKIs). EGFR-TKIs include 
FDA-approved gefitinib, erlotinib, and afatinib [6]. The recent use 
of targeted drugs has led to improvements in the treatment of non-
small cell lung cancer, but there are no studies on whether patients 
with PSC can benefit from targeted therapy. Our study aimed to 
identify factors related to EGFR mutations in PSC patients to fur-
ther guide targeted therapy. We describe 83 patients with PSC and 
83 with adenocarcinoma and squamous carcinoma who were treat-
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ed at the Tianjin Medical University Cancer Institute and Hospital 
between 2008 and 2017 and underwent EGFR mutation testing. 
Clinical characteristics, factors related to EGFR mutations, patient 
survival, and prognostic factors of this disease were reviewed.

3. Materials and Methods
3.1. Patient Data: The data on 83 patients with PSC and 83 pa-
tients with ordinary NSCLC who were treated at the Tianjin Med-
ical University Cancer Institute and Hospital between 2008 and 
2017 were analyzed, and all of the patients were tested for EGFR 
mutations. Pathological diagnoses were made after surgical resec-
tion (61/83) and endobronchial biopsy (22/83). There were 53 cas-
es of pleomorphic carcinoma, 3 cases of carcinosarcoma, 8 cases 
of giant cell carcinoma, 2 cases of pulmonary blastoma, and 17 
cases of spindle cell carcinoma. There were 33 males and 12 fe-
males aged 40~79 years. Clinical characteristics, factors related to 
EGFR mutations, patient survival, and prognostic factors of this 
disease were considered.

3.1. EGFR Mutations were Detected: EGFR mutations were de-
tected in both patients with PSC and patients with ordinary NS-
CLC. Researchers found, in agreement with previous studies [7-9], 
that EGFR mutations were associated with smoking history, sex 
and subtype in patients with ordinary NSCLC. However, in our 
study, EGFR mutations were associated only with smoking history 
in PSC patients, as shown in table 2 (P=0.002).

3.2. Biomarkers were Detected in PSC Patients: Tumor mark-
ers, including TSPA, SCC, NSE, and CEA, were tested in PSC pa-
tients, and the correlations between survival and these biomarkers 
were studied.

3.3. DNA Extraction: DNA was extracted using a QIAamp FFPE 
DNA Extraction Kit (Qiagen, Germany 56404). After the histopa-
thology wax block was sliced and 10 slices were placed in Eppen-
dorf tubes, xylene was added to the tubes and incubated in a 70°C 
water bath for 10 minutes. The tubes were centrifuged at 14000 
rpm for 1 minute, and xylene was added twice. A suitable amount 
of alcohol was added to elute xylene in a 70°C water bath for 10 
minutes, and the tubes were centrifuged at 14000 rpm for 1 min-
ute. The residual ethanol from xylene removal was evaporated at 
70°C for 5 min to save time), and necrotic tissue was resected after 
the specimen was thoroughly dry. Cracking buffer (200 μL) and 
proteinase K (60 µL, 200 µg/mL) were added to the tubes before 
they were incubated in a 56°C water bath overnight. Following 
this step, tubes were centrifuged for 10 min at 14000 rpm, and the 
supernatant was absorbed. The supernatant (120 µl) was placed 
into a RocheLC 20, and the concentration of DNA was tested on 
a Nano Drop. The supernatant from the harvested DNA sample 
conformed to the standards OD260/OD280=1.8±0.2 and OD260/
OD230 ≥1.7, and the concentration was between 20~50 ng/µL.

3.4. Polymerase Chain Reaction (PCR) Amplification: The 
EGFR mutation status was analyzed with a human EGFR gene 

mutation detection kit (TB004, China) following the manufactur-
er's instructions on a LightCycler® 480II (Roche, Switzerland) in 
our certified laboratory. The experiment involved a negative con-
trol (NC) and a positive control (PC). The FAM and HEX chan-
nels were amplified in PC and had a Ct value ≤28 but were not 
amplified in the NC, and then the experiment proceeded. The PCR 
conditions were as follows: initial melting at 95°C for 10 min; 40 
cycles of melting at 95°C for 15 s and annealing at 60°C for 60 s. 
The signals were collected, and real-time quantitative PCR was 
performed.

3.5. Statistical data Analysis: The SPSS 23.0 statistical software 
package was used. The Kaplan-Meier method was used to analyze 
the data and draw the survival curve, and the log-rank test was 
used to determine prognostic factors in the univariate analysis. The 
enumeration data were analyzed with the x2 test, Differences were 
considered statistically significant when the P value was less than 
0.05.

 4. Results
 4.1. Patient Characteristics and Demographics: Eighty-three 
PSC patients were studied. The clinicopathological characteristics 
of the 83 PSC patients are shown in Table 1. The patients’ ages 
ranged from 40 to 79 years, and the median age was 62 years. In 
this study, 61 males and 22 females were analyzed. The median 
survival period was 13 months (range from 1-110 months). Fif-
ty-nine patients were smokers, and 24 were nonsmokers. There 
were 53 cases of pleomorphic carcinoma, 3 cases of carcinosarco-
ma, 8 cases of giant cell carcinoma, 2 cases of pulmonary blasto-
ma, and 17 cases of spindle cell carcinoma. Tumors were staged 
according to the eighth edition of the TNM staging system. The 
tumors ranged in size from 1 cm to 18 cm. We divided tumors into 
two size groups: T1+T2 and T3+T4. Distant metastases were pres-
ent in 38 patients at the initial diagnosis. The overall staging was 
30 cases of stage IV, 22 cases of stage III, 18 cases of stage II and 
19 cases of stage I (Table 1). The median survival time was also 
statistically analyzed, as shown in Table 1. There were statistical-
ly significant associations between T stage, distant metastases and 
TNM with survival time, with p values of 0.008, less than 0.001, 
and less than 0.001.

4.2. EGFR Mutations in Patients with PSC and Ordinary NS-
CLC: Eighty-three patients with ordinary NSCLC and 83 with 
PSC were analyzed in our study. All patients underwent EGFR 
mutation testing. As shown in table 2 and table 3, smoking his-
tory, sex and subtype were associated with EGFR mutations, and 
there were statistically significant differences in patients with ordi-
nary NSCLC. However, only smoking history was associated with 
EGFR mutations in PSC patients. Specifically 20/83 patients with 
ordinary NSCLC had EGFR mutations; on the other hand, 8/83 
patients with PSC had EGFR mutations, which was significantly 
lower.

file:///C:/Users/MAC/AppData/Local/youdao/dict/Application/8.9.3.0/resultui/html/index.html#/javascript:;


ajsccr.org                                                                                                                                                                                                                           3

                                                                                                                                                                                                           Volume 4 | Issue 13

Table 1: Correlations between basic characteristics and overall survival.
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Table 2: Correlations between basic characteristics and EGFR mutations 
in patients with ordinary NSCLC.

Table 3: Correlations between basic characteristics and EGFR mutations 
in PSC patients.

4.3. Survival Analysis: The median survival time of all patients 
was 13 months (range: 1-110). The 1-year survival rate was 
49.40%, and the 2-, 3-, 4-, and 5-year survival rates were 13.25%, 
8.43%, 12.05%, and 15.66%, respectively. Univariate analysis 
showed that OS was not correlated with age, sex, smoking, or sub-
type (P>0.05). Patients with a small T stage, without distant me-
tastasis, and early TNM stage had significantly better OS (P<0.05). 
The KRAS mutation was associated with worse overall survival 
(P=0.008), as shown in Figure 1.

4.4. High Levels of Tumor Markers Indicate a Poor Prog-
nosis of Patients with PSC. Tumor markers, including TSPA, 
SCC, NSE, and CEA, were also tested in PSC patients. High lev-
els of CEA and NSE were significantly associated with poor OS 
(P<0.001, P=0.013). On the other hand, TSPA and SCC were not 
correlated with OS (P>0.05), as shown in Figure 2.
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Figure 1: Kaplan–Meier survival curves of 83 patients. (a) There was no difference in survival between patients who smoked and did not smoke 
(P=0.1839). (b) There was no difference in survival between males and females (P=0.254). (c) Patients with T1 + T2 tumors had significantly better 
survival than patients with T3 +T4 tumors (P = 0.00209). (d) The presence of distant metastases significantly affected survival (P <0.0001). (e) Survival 
was significantly affected by tumor stage (P <0.0001). (f) Patients with Kras mutations experienced poor survival (P=0.008).

Figure 2. High levels of tumor markers indicate a poor prognosis. a) Correlation between the level of CEA and OS. b) Correlation between the level of 
NSE and OS. c) Correlation between the level of TSPA and OS. d) Correlation between the level of SCC and OS.

5. Discussion
Pulmonary sarcomatoid carcinoma (PSC) is a very rare and ag-
gressive type of non-small cell lung cancer with a very poor prog-
nosis. The disease is highly prevalent in men and smokers (approx-
imately 71% of patients were smokers, and 73% of patients were 
men), similar to previous reports by Linping Gu [10] and Junna 
Hou [11]. The most common types are pleomorphic carcinoma (up 
to 65.2%), followed by spindle cell carcinoma (up to 19.1%). Oth-

er studies also demonstrated that pleomorphic carcinoma was the 
most common subtype. These results may be due to a patholog-
ic definition of pleomorphic carcinoma that encompasses a very 
wide range of cellular components [12]. The median survival time 
of all patients was 13 months (range: 1-110). The 1-year survival 
rate was 49.40%, and the 2-, 3-, 4-, and 5-year survival rates were 
13.25%, 8.43%, 12.05%, and 15.66%, respectively. The result is 
similar to that reported by Kunlatida Maneenil [13]. Multivariate 
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analysis of the prognostic factors for survival in our study revealed 
that the main factors affecting prognosis were T stage, M stage, 
TNM stage and Kras mutations. These results were similar to 
those of previous studies. Linda Martin et al [14] showed that T 
stage and N stage were prognostic factors. Lin et al [15] showed 
that M stage was a prognostic factor, and Mitra Mehrad et al [16] 
showed that the Kras mutation was a prognostic factor. Many stud-
ies have demonstrated that the EGFR pathway, K-RAS pathway, 
and echinoderm microtubule-associated protein-like 4-anaplastic 
lymphoma kinase (EML4-ALK) fusion gene play important roles 
in the pathogenesis of certain lung cancers [17-18], particularly 
in East Asian countries. In our study, no PSC patients with EGFR 
mutations were found to benefit from therapy. This may be due to 
the small number of patients. Specifically, there are fewer PSCs 
than ordinary NSCLCs, and few PSC patients are tested for EGFR 
mutations. Unlike in patients with ordinary non-small cell lung 
cancer, in patients with PSC, smoking was associated with EGFR 
mutations (p=0.002). Tumor markers, including TSPA, SCC, NSE, 
and CEA, were tested in PSC patients. High levels of CEA and 
NSE markers predict a poor prognosis. CEA is specific for other 
tumors, including adenocarcinoma, and is affected by external fac-
tors, such as smoking [19]. TSPA, SCC, CEA and NSE are consid-
ered nonspecific markers for pulmonary pleomorphic carcinoma 
[19]. In our study, we found that high levels of CEA and NSE 
predict a poor prognosis, which means that these two markers are 
helpful for the early diagnosis of PSC. Early detection and early 
diagnosis are the best methods for PSC patients. The treatment 
principle for pulmonary sarcomatoid carcinoma is similar to that 
for other non-small cell lung cancers [20]. In our study, 55 patients 
received surgical treatment and chemotherapy, and 27 received 
conventional chemotherapy. Patients who received surgery lived 
longer than those who did not. This result could also be explained 
by the fact that patients who receive surgery have lesions that are 
detected early and have a better chance of survival. In summa-
ry, PSC is a rare, highly malignant lung cancer. In many patients, 
these tumors are not detected early, leading to poor survival. An 
accurate and early diagnosis is urgently needed. Unlike patients 
with ordinary non-small cell lung cancer, patients with PSC do 
not benefit from targeted therapies, increasing the pressure on the 
clinic. We urgently need more relevant case reports to complete 
our work in the future.
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