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ABSTRACT

Epidermal growth factor receptor-tyrosine kinase inhibitors (EGFR-TKIs) are the
standard first line treatment for advanced non-small cell lung cancer (NSCLC) with
sensitive EGFR mutations. Among NSCLC, giant cell carcinoma of the lung (GCCL) is
a rare pathological subtype with poor prognosis, with no confirmed evidence about
its epidemiological features or therapeutic efficiency of EGFR-TKIs. We present two
advanced GCCLs with sensitive EGFR mutations, also collected the cases of GCCL from
our hospital and the Surveillance, Epidemiology, and End Results (SEER) program.
Kaplan-Meier methods and Cox proportional hazards modeling were used to perform
the survival analyses. Both two cases of advanced GCCL with sensitive EGFR mutations
benefited from EGFR-TKIs. Twelve GCCLs were recorded in our hospital from May
2006 to July 2015. GCCL is associated with males (83.3%) and smoking status
(63.6%). The EGFR mutation rate was 40.0%. In SEER database, the total number of
GCCLs was 184, 0.11% for all NSCLCs. In Kaplan-Meier analysis, the 5-year overall
survival of GCCL patients was significantly lower than that of non-GCC NSCLC (16%
and 19%; P<0.001), and it was confirmed in multivariate analysis. Further survival
analyses indicated that male were more susceptible to GCCL and GCCL was prone to
metastasize. Only age and M stage were independent prognostic factors for GCCL
in the multivariate analysis. In conclusion, GCCL was an unfavorable prognostic
factor and associated with males and metastasis. GCCL patients with sensitive EGFR
mutations may also benefit from EGFR-TKI, we therefore recommend the evaluation
of EGFR in the treatment of advanced GCCL.

INTRODUCTION intervention is no longer an option. According to the
results of a myriad of studies, epidermal growth factor

Lung cancer is still considered a fatal disease receptor (EGFR) mutations play an important role in
worldwide [1]. The American cancer prediction report in selecting treatment options for advanced non-small cell
2015 indicated that lung cancer ranked second in terms of lung cancer (NSCLC) patients. Epidermal growth factor
the morbidity rate and first in terms of the mortality rate receptor-tyrosine kinase inhibitors (EGFR-TKIs) have
in both gender groups [2]. Once patients are diagnosed become the standard first choice for advanced NSCLC
with metastatic lung cancer, medical treatment is believed patients with sensitive EGFR mutations. Data show that
to be the main method for prolonging life, and surgical the progression-free survival (PFS) of advanced NSCLC
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patients with sensitive EGFR mutations treated with
EGFR-TKIs as the first-line treatment could reach 9.5-
13.7 months, which is much longer than that achieved by
traditional chemotherapy (4.6-6.9 months), and the overall
efficiency rate of EGFR-TKIs was much higher than for
traditional chemotherapy (58%-84% vs 15%-47%) [3-8].
Giant cell carcinoma of the lung is a rare pathological
type of NSCLC, and it is subcategorized as pulmonary
sarcomatoid carcinoma (PSC). PSC is a group of poorly
differentiated sarcoma-containing or sarcomatoid
(shuttle shape and/or giant cell)-differentiated non-
small cell cancers which comprising the following four
subtypes: pleomorphic carcinoma, spindle cell carcinoma,
sarcomatoid carcinoma and pulmonary mother cell
carcinoma [9]. Compared with other NSCLC types, giant
cell carcinoma of the lung has poor prognosis [9, 10].
However, there is no confirmed evidence describing giant
cell carcinoma of the lung in terms of its epidemiological
features, including the EGFR mutation rate, or therapeutic
efficiency to EGFR-TKIs of patients with sensitive EGFR
mutations. Our current study aims to discuss these issues
based on case reports and the Surveillance, Epidemiology,
and End Results (SEER) database. Informed consent was
obtained.

RESULTS

Two cases

Case 1 A 46-year-old male was admitted to
our hospital (Second Affiliated Hospital of Zhejiang
University School of Medicine in Hangzhou) to be treated
for persistent respiratory distress in March, 2015. Serum
carcinoembryonic antigen (CEA) was elevated to 29.6
ng/ml (normal range: <5 ng/mL), and serum cell keratin
211 increased up to 65.1 ng/mL (normal range: <5 ng/
mL). Physical examination revealed an enlarged left
supraclavicular lymph node, which was 2.5 cm * 3.0 cm,
hard in consistency, immobile and ill defined. Enhanced
chest computed tomography (CT) showed a mass in

the right middle lobe (approximately 16.7 mm * 13.6
mm), and there were multiple lymph node metastases in
bilaterally supraclavicular areas, the mediastinum and
the right hilum. There was segmental atelectasis in the
right inferior lobe with accompanying pleural effusion
(Figure 1A and 2A). No other metastatic evidence was
observed through general assessment. The pathology
based on ultrasound-guided coarse needle biopsy of the
left supraclavicular lymph node showed a metastatic and
poorly differentiated tumor, indicating metastatic GCCL.
The results of immunohistochemistry were as follows:
Napsin A -, CD56 -, Syn -, CgA -, TTF-1 -, CK7 +, Ki-67
50% +, P53 -, P63 -, CK5/6 -, CD68 -, EMA +, CEA +,
SMA -, and ALK -. Thus, the diagnosis was GCCL, and
there was bilateral supraclavicular lymph node metastasis.
Furthermore, the detection of EGFR mutations revealed
a deletion mutation of exon 19. This patient received
oral gefitinib (a type of EGFR-TKI) treatment (0.25 g
once a day) beginning in Mar 29, 2015. After one month
of treatment, the respiratory distress improved, and the
lymph node in the left supraclavicular area could no
longer be identified. Tumor markers, including CEA and
cell keratin 211, gradually decreased to the normal range.
Enhanced chest CT was repeated in Apr 22, 2015 (Figure
1B and 2B), which showed the masses shrank compared
with the former picture. The therapeutic effect evaluation
was partial remission (PR).

The patient continues to receive oral gefitinib
treatment (performance status (PS) = 0) and a continued
PR therapeutic effect is observed. Only minor adverse
drug reactions were reported, including dental ulcers and
swelling of the gums, skin rash, etc. This patient was
treated at the follow-up clinic regularly and achieved more
than 13 months of PFS with TKI treatment as the first-line
therapy.

Case 2 A 57-year-old female was admitted to our
hospital complaining of left limb weakness and reduced
mobility for 1 week. Physical examination was only
positive with left lower limb power 4/5. Cranial CT scan
and enhanced magnetic resonance imaging (MRI) revealed

Figure 1: Chest computed tomography of the patient (case 1) before and after gefitinib. (A) tumor mass in right lung on Mar
24" 2015 (before gefitinib): (B) tumor mass in right lung on Apr 22", 2015 (one month after gefitinib).
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multiple lesions in the brain that were highly indicative of
metastases. Chest CT scan identified space-occupying lesions
in the upper lobe of the left lung (size approximately 3.6 cm
*2.9 cm * 3.1 cm), which were indicative of lung cancer
(Figure 3A). Positron emission tomography/computed
tomography (PET/CT) further identified the diagnosis of left
lung cancer with right frontal lobe and right iliac metastases.
Because the massive frontal lobe lesion caused obvious
compression symptoms (Figure 4A), the patient consented
to undergo microscopic resection of the lesion under
general anesthesia on Aug 29", 2014. The pathology of the
sample collected in the operation was reported as metastatic
carcinoma, indicating metastatic GCCL. The results of
immunohistochemistry were as follows: TTF-1 +, CK(AE1/

AE3) partly +, CK7 partly +, CD68 -, GFAP -, Ki67 70-
80%, EMA +, SMA tumor cell -, Desmin -, CEA several
+ and P53 +. The status of EGFR mutations was further
detected, showing an exon 21 mutation, a missense mutation
named L858R. Then, the patient began to receive oral
icotinib target treatment (0.125 g, three times a day). The
patient refused whole brain radiotherapy. Enhanced chest
CT after one and a half months of treatment (Oct 13®, 2014)
suggested that the lung mass was significantly diminished
(Figure 3B). Enhanced cranial MRI (Oct 16", 2014) showed
postoperative changes after the first surgery (Figure 4B).
The therapeutic effect evaluation at this point was PR.
Fortunately, there were no obvious adverse drug reactions
and no drug resistance developed in the course of treatment.

Figure 2: Chest computed tomography of the patient (case 1) before and after gefitinib. (A) lymph node metastasis in lung
hilum and mediastinum on Mar 24", 2015 (before gefitinib); (B) lymph nodes shrinking on Apr 22, 2015 (one month after gefitinib).

‘\?
3A

Figure 3: Chest computed tomography of the patient (case 2) before and after icotinib. (A) tumor mass in left lung on Aug
26", 2014 (before icotinib): (B) tumor mass in the left lung on Oct 13™, 2014 (one and a half month after icotinib).

Figure 4: Magnetic resonance imaging of brain showed the mass located in the frontal lobe for Case 2. (A) Aug 27, 2014:
at initial diagnosis; (B) Oct 16, 2014: after the first surgery; and (C) Feb 3, 2015 at the time of postoperative recurrence.
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After four months, following icotinib treatment
(Feb 3, 2015), the patient again presented with left
lower limb weakness. Enhanced cranial MRI showed
postoperative recurrence of metastatic carcinoma in the
right frontal lobe of the brain (Figure 4C). The PFS of
the first-line icotinib treatment was 4.3 months. On the
seventh day after admission to our hospital, muscle power
on the left side was distinctly decreased. Considering the
limitations of conservative treatment as well as respecting
the preference of both the patient and her relatives, the
patient again underwent resection of the right frontal lobe
lesion on Feb 6™, 2015. Postoperative pathology revealed
metastatic and poorly differentiated carcinoma in the right
frontal lobe of the brain, indicating metastatic GCCL. The
results of immunohistochemistry were as follows: TTF-
1 +, CK7 -, CK (AE1/AE3) +, GFAP -, NSE -, CgA -,
Syn -, CD68 +, CD163 +, CD56 -, and Ki-67 30% +.
Unfortunately, this patient was lost to follow-up after the
second operation.

GCCL cases recorded in our hospital from may
2006 to July 2015

To investigate the epidemiological features,
including the mutation rate of EGFR, and the therapeutic
efficiency of EGFR-TKIs in GCCL patients with sensitive
EGFR mutations, we collected the cases of GCCLs
recorded in our hospital from May 2006 to July 2015
(Table 1). Factors such as the age, sex, smoking status,
date of diagnosis, final diagnosis, diagnosed procedure,
EGFR mutation and treatment were described. Finally,
twelve patients were screened, and we further detected the
status of EGFR mutations. Demographically, ten out of
twelve were males, accounting for 83.3% of the group.
Seven patients admitted to smoking, and there was a
positive rate of 63.6% (except one was unknown). Two
had metastatic GCCLs. Ten out of twelve were diagnosed
by surgery, while two were diagnosed by biopsy(including
case 1). Regarding the status of the EGFR mutations, four
out of ten had EGFR mutations (though two samples were
lost), including two for exon 19 deletion and two for exon
21 mutation. The rate of EGFR mutations was 40.0%.
Additionally, six patients had wild-type EGFR mutations.
Of those patients with mutated EGFR, only two patients
received EGFR-TKIs treatment, and these were the two
cases we reported above.

Data from the surveillance, epidemiology, and
end results program

We identified 172, 913 NSCLCs, including 184
GCCLs, during the period of 2004 to 2010 from the SEER
database. The incidence of GCCL was 0.11% among all
NSCLCs. Kaplan-Meier curve analysis showed that the
5-year overall survival (OS) of GCCL was significantly
lower than that of non-GCC NSCLCs (16% and 19%,

respectively; P<0.001; Figure 5; Table 2), and the median
OS (mOS) was 6.0 months (95% confidence interval [CI]
4.399-7.601) compared to 14.0 months (13.860-14.140)
with P value <0.001. In multivariate analysis, GCCL was
an independent unfavorable prognostic factor (hazard ratio
[HR] 1.510, 95% CI 1.281-1.780; P<0.001).

To investigate the epidemiological features of
GCCL, we made further survival analyses among GCCL
(Table 3). Male patients appeared to be more susceptible
to GCCL (63.0%) and GCCL was prone to metastasize
(60.3%). Univariate analysis revealed that the age, N stage,
T stage, M stage, American Joint Committee on Cancer
(AJCC) 7th stage and methods of diagnostic confirmation
were statistically correlated to the GCCL prognosis, with
P values < 0.05 (Table 4). However, among all of the
above variables, only age and M stage were independent
prognostic factors for GCCL in the multivariate analysis
(HR 1.934,95% CI 1.195-3.129, P=0.007; and HR 4.600,
95% CI 2.937-7.205, P<0.001, respectively).

DISCUSSION

Giant cell carcinoma of the lung was first
discovered and named by Nash and Stout in 1958
[11]. With the increasing number of cases reported,
GCCL was found to be more likely to metastasize and
patients deteriorated more rapidly than those with other
NSCLC subtypes [12]. GCCL accounts for 0.1-0.4% of
the total incidence of lung cancers [13]. Patients with
respiratory symptoms are more likely to seek medical
attention [14, 15]. GCCL predominantly affects male
patients with a long smoking history [14, 16, 17].
From a histopathological point of view, GCCL almost
exclusively consists of giant cells, and it is easily
distinguished from adenocarcinoma, squamous cell
cancer and large cell carcinoma. The definitive diagnosis
of GCCL relies on the histopathology evaluation of the
resected tumor instead of cytology and small biopsy
specimens [9, 18]. Nevertheless, it was not adopted
in the latest WHO classification of tumors of the lung
published in 2015, as the immunophenotype and genetic
background of GCCL were relatively distinct and
no absolute obstacle exists in the diagnosis of biopsy
samples for experienced pathologists. Both of our
patients were diagnosed according to the 2004 World
Health Organization classification of lung cancers.
In accordance with other NSCLC subtypes, surgical
resection is still the primary option for treating GCCL.
However, many patients lost the chance to undergo
surgery because they already had metastasis at the time
of diagnosis, and their median survival time was 8.0-
10.0 months [13]. Unfortunately, previous retrospective
studies and case reports suggested GCCL is not sensitive
to chemotherapy [19]. Vieira et al investigated the
efficacy of first-line chemotherapy in 97 patients with
advanced lung sarcomatoid carcinomas. The result
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Table 1: The patients diagnosed GCCL in our hospital from May 2006 to July 2015

No. Sex  Age Sn.lokmg l?ate 0€ Diagnosis Diagnostic EGF.R EGFR-TKI
history diagnosis procedure mutation
1 M 59 >30 years 2006-05-02 GCCL Surgery Wild N
2 M 76 >10 years 2008-11-07 GCCL Surgery Wild N
3 M 76 Denied 2007-02-01 GCCL Surgery EX;’; 19 N
4 M 74 >30 years 2010-11-29 GCCL Surgery Wild N
5 M 69 Unknown 2012-05-04 GCCL Surgery No N
6 M 32 Denied 2013-08-15 GCCL Surgery Wild N
7 M 79 >30 years 2013-08-29 GCCL Wild N
. Exon 21
8 F 48 Denied 2014-01-30 GCCL Surgery L858R N
9 M 67 >3(0 years 2014-08-07 GCCL Biopsy No N
' GCCL with . Exon 19
10 M 46 >20 years 2015-03-27 metastasis Biopsy del Y
11 M 64 >4() years 2015-07-03 GCCL Surgery Wild N
. . GCCL with Exon 21
12 F 57 Denied 2014-09-03 metastasis Surgery L858R Y

*: patients reported in our cases
Abbreviations: GCCL: giant cell carcinoma of lung; No: without genetic detection; N: without the treatment of EGFR-
TKIs; Y: received the treatment of EGFR-TKIs.
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Figure 5: Kaplan-Meier curve of overall survival in patients with GCCL and with non-GCC NSCLCs (P <0.001).

GCCL: giant cell carcinoma of lung; NSCLC: non-small cell lung cancer
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Table 2: Survival analysis by Kaplan-Meier method in patients with GCCL and non-GCC NSCLC (The *P value

was <0.001)

mOS” (months)

95% CI(months)

GCCL
Non-GCC NSCLC

4.399-7.601
13.860-14.140

Abbreviations: mOS: median overall survival; CI: confidence interval.

of their research revealed that, at the first evaluation
after chemotherapy, 69% of patients were classified
as progressive disease (PD), while 31% of patients
achieved disease control though only half achieved
PR. In survival analyses, the median PFS (mPFS)
was 2.0 months (95% CI: 1.8-2.3) and the mOS was
6.3 months (95% CI: 4.7-7.8) [20]. Our two patients
presented with metastases at the time of diagnosis. One
experienced only respiratory distress, while the other,
by contrast, presented with metastatic symptoms at
the initial diagnosis. Because FGFR mutations were
detected in both patients, EGFR-TKIs were employed,
instead of conventional chemotherapy, as the initial
treatment regimen. Currently, the patient described in
case 1 has a PFS of more than 13 months and the patient
in case 2 reached a 4.3-month PFS. The outcomes of
our patients are more optimistic than those presented in
Vieria et al’s study. Yosuke et al evaluated the efficacy
of molecular targeted therapy for advanced pulmonary
pleomorphic carcinoma. One patient harboring EGFR
exon 19 deletion was treated with gefitinib, and then
achieved a complete response of about 35 months [21].
We have reason to believe that targeted therapy might be
effective treatment for GCCL. We therefore recommend
the evaluation of EGFR in the treatment of advanced
GCCL.

EGFR-TKIs have become the standard first-line
therapy for advanced lung adenocarcinoma patients
with EGFR mutations [22]. According to recent studies,
EGFR mutations have ethnical distinctions. Up to
57.9% of NSCLC patients with EGFR mutations were
identified in an Asian cohort, [23] and the frequencies
of EGFR mutations in non-Asian cohorts ranged from
7.0% to 33.2% [24-26]. Erlotinib and gefitinib are the
most commonly used EGFR-TKIs. Additionally, Icotinib
(Conmana) is a type of EGFR-TKI that was developed
and approved in China, and it is used to treat locally
advanced or metastatic NSCLC with EGFR mutations.
A randomized, double blinded and phase III study
(ICOGEN) compared the efficacy and adverse effects
of icotinib and gefitinib in treating advanced NSCLC
that is unresponsive to a platinum-based chemotherapy
regimen. Icotinib was found to be as effective as
gefitinib in terms of the mPFS (4.6 months [95% CI 3.5-
6.3] vs 3.4 months [2.3-3.8]; P=0.13), objective response
rate (ORR) (62.1% vs 53.8%; P=0.49), mOS (13.3

months [95% CI 11.1-16.2] vs 13.9 months [11.4-17.3];
P=0.57) and adverse effects [27]. NSCLCs with EGFR
mutations have a 70-80% responsive rate to EGFR-TKIs
[18, 24, 28, 29]. GCCL was reported to have a lower
rate of EGFR mutation compared with other NSCLC
subtypes [17]. Moreover, the efficacies of EGFR-TKI
for treating GCCL or pulmonary sarcomatoid carcinoma
(PSC) have not yet been disclosed due to their low
morbidity rates. In our study, only four patients carried
EGFR mutations (although two samples were missing),
and the EGFR mutation rate was 40%. Among the four
GCCLs cases with positive EGFR mutations, the two
patients presented in our report received and benefited
from EGFR-TKIs. However, the other two patients were
either lost to follow-up or developed brain metastasis
and declined the EGFR-TKI intervention. As a result,
a definite conclusion can hardly be draw on the use of
EGFR-TKIs for treating GCCL with EGFR mutations.
Zou et al diagnosed a PSC (cT3N2MO, stage I11a) with a
wild-type EGFR gene. The patient refused surgery and
had reached complete remission of the lung mass after
receiving radiotherapy and chemotherapy. However,
metastases were later discovered in the para-aortic
lymph nodes, bilateral iliac fossa and right gluteal
region. An EGFR exon 21 L858R gene mutation
was identified after biopsy of the right gluteal region
metastasis. Then, this patient was treated with erlotinib
and had a 6-month PFS before the appearance of
metastases. It is noteworthy that the new metastases
were subsequently identified to have a wild-type EGFR
gene [30]. This case demonstrated the EGFR mutational
heterogeneity in PSC, which may lead to its resistance
to EGFR-TKIs. Our two patients had GCCL with EGFR
mutations and responded well to EGFR-TKI treatment in
the beginning. In our first case, the lesions progressively
shrank according to radiological imaging and a valuable
indicator, CEA, was continuously declining as well.
Therefore, it is sensible to expect that gefitinib will
remain effective in the near future. Nevertheless, the
patient in the second case had a 4.3-month PFS after
icotinib treatment, but the patient experienced treatment
failure after presenting with new brain metastases.
Then, we detected EGFR mutations from her second
resected lesion, and the EGFR exon 21 L858R gene
mutation was still identified. As a result, considering
the reasons for EGFR-TKI failure, an insufficient
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Table 3: Demographics and characteristics of giant cell carcinoma of lung in the surveillance, epidemiology, and

end results database in our study

Demographic/characteristic

N

Age (years)
<75
>75
Sex
Male
Female
Race
White
Black
Other
Tumor location
Main bronchus
Upper lobe
Middle lobe
Lower lobe
Overlapping lesion
T stage
T1
T2
T3
T4
N stage
NO
N1
N2
N3
M stage
MO
M1
AJCC 7" stage
I
11
11
v
Diagnostic confirmation
Only exfoliative cytology
Only radiography
Histology
Unknown

141 (76.6%)
43 (23.4%)

116 (63.0%)
68 (37.0%)

152 (82.6%)
22 (12.0%)
10 (5.4%)

8 (4.3%)
97 (52.7%)
9 (4.9%)
40 (21.7%)
2 (1.1%)

27 (14.7%)
55 (29.9%)
46 (25.0%)
25 (13.6%)

69 (37.5%)
18 (9.8%)
62 (33.7%)
18 (9.8%)

73 (39.7%)
111 (60.3%)

22 (12.0%)

27 (14.7%)
16 (8.7%)

111 (60.3%)

24 (13.0%)
2 (1.1%)
136 (73.9%)
22 (12%)

Abbreviations: AJCC: American Joint Committee on Cancer.
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Table 4: Univariate analysis of factors influencing mOS by Kaplan-Meier method in GCCL

Variable mOS (months) 95% CI (months) P value
Age (years) 0.005
<75 7.0 5.240-8.760
>75 4.0 2.176-5.824
Sex 0.281
Male 6.0 4.005-7.995
Female 6.0 3.882-8.118
Race 0.949
White 5.0 3.138-6.862
Black 8.0 5.586-10.414
Other 6.0 0.000-13.321
Tumor location 0.294
Main bronchus NA NA
Upper lobe NA NA
Middle lobe NA NA
Lower lobe NA NA
Overlapping lesion NA NA
T stage 0.003
T1 18.0 10.015-25.985
T2 8.0 4.499-11.501
T3 5.0 1.845-8.155
T4 4.0 1.150-6.850
N stage 0.021
NO 10.0 3.994-16.006
N1 6.0 4.108-7.892
N2 5.0 3.132-6.868
N3 6.0 2.241-9.759
M stage <0.001
MO 23.0 7.209-38.791
Ml 3.0 2.040-3.960
AJCC 7" stage <0.001
I 65.0 NA
I 21.0 10.242-31.758
11 14.0 1.387-26.613
v 3.0 2.040-3.960
Diagnostic confirmation 0.001
Only exfoliative cytology 4.0 0.799-7.201
Only radiography 1.0 1.000-1.000
Histology 6.0 3.782-8.218
Unknown NA NA

Abbreviations: NA: not available; mOS: median overall survival; GCCL: giant cell carcinoma of lung; CI: confidence

interval.
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concentration of icotinib in the brain and the lack of
brain radiotherapy may result in an negative outcome.
However, another explanation could be drug resistance.
Regrettably, this patient was lost to follow-up after
her second surgery. The 4.3-month PFS achieved by
icotinib treatment is comparable to that of conventional
chemotherapy in GCCL. Additionally, EGFR-TKI
treatment has fewer adverse effects, and it has been
validated in several phase 3 trials [4—7]. According to
these clinical trials, compared with patients treated with
standard chemotherapy, the skin toxicity (mainly rash,
up to 71.1%), abnormal liver transaminases and diarrhea
were more frequent, but myeloid suppression (including
neutropenia and anemia, alopecia, fatigue, and appetite
loss) and other severe adverse events were less common
in the EGFR-TKIs group. With respect to the adverse
reactions of our patients to FGFR-TKI treatment, the
first patient merely suffered from mild aphthous ulcers
and skin rash, and the second patient tolerated the
treatment without any significant side effects.

In conclusion, GCCL was found to be an unfavorable
prognostic factor that has a tendency to affect males and to
metastasize. Similar to other NSCLC subtypes, advanced
GCCL with sensitive EGFR mutations can be treated with
EGFR-TKIs as the first-line therapy. Moreover, extensive
research on GCCL is required to validate the incidence
of EGFR mutations and their response rate to EGFR-TKI
treatment.

MATERIALS AND METHODS

Case reports

First, we report two cases of advanced giant cell
carcinoma of the lung patients with sensitive EGFR
mutations. These two patients received EGFR-TKI
treatment. We performed a follow-up with the patients
to discuss the survival benefits. Then, we collected the
cases of GCCLs recorded in our hospital from May
2006 to July 2015 and determined their EGFR mutation
status to study their epidemiological features, including
the EGFR mutation rate and the therapeutic efficiency of
EGFR-TKIs for patients with sensitive EGFR mutations.
Informed consent was obtained.

Data from the surveillance, epidemiology, and
end results program

Considering the small sample at our hospital,
we retrieved data from the SEER program to further
investigate the characteristics of GCCL. The inclusion
criteria are individuals older than 18 years who were
diagnosed with NSCLC between January 1, 2004 and
December 31, 2010. Patients whose OS rates were
less than one month or died of secondary cancer were
excluded from our study. Those cases were reclassified

according to the criteria of the AJCC 7th edition.
Finally, we identified 172, 913 NSCLCs in the period
0f 2004 to 2010 from the SEER program, including 184
GCCLs. The patients’ demographic and tumor factors,
including age, sex, race, tumor location, TNM stage
and diagnostic confirmation, were described. Statistical
analyses were performed using statistical software
package SPSS version 19.0. Kaplan-Meier methods with
the log-rank test and Cox proportional hazards modeling
were used to perform the survival analyses. P <0.05 was
considered statistically significant.
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