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Background: Primary pulmonary mucoepidermoid carcinoma (PMEC) is an uncommon neoplasm of the
lung. The prognosis and molecular genes characteristics are not well known currently. The aims of this study
were to investigate the survival and epidermal growth factor receptor (EGFR) mutations in PMEC.
Methods: Patients with pathologically confirmed as PMEC were respectively reviewed between Jan 1990
Dec 2013 at Zhuji People Hospital. The Kaplan-Meier methods were performed to evaluate the survival.
EGFR mutations status was determined using amplification refractory mutation system method.

Results: Thirty-three cases of PMEC including 20 male and 13 female with a median age of 32 years
were enrolled. The 5-year survival rate in all of the patients was 72.3%. The 5-year survival rate of nine
patients with high-grade tumors was 33.3% compared with 90.5% with histology of low/intermediate grade
(P=0.001). Stage I and II patients experienced better survival rate than Stage III and IV cases (5-year survival
rates: 94.4% vs. 35.8%, P<0.001). Mutation of EGFR exon 21 L858R was detected in two patients. No other
sensitive mutations were observed. Multivariate analysis revealed that histology and stage were independent
predictor factors for overall survival (P=0.036 and 0.043, respectively).

Conclusions: Histologic grading and stage are independent prognostic factors for PMEC. Some PMEC

patients harbor sensitive EGFR mutations.
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Introduction

Primary pulmonary mucoepidermoid carcinoma (PMEC)
is a rare neoplasm with a frequency of only 0.1-0.2% in
primary lung carcinomas (1). PMEC is currently defined as
a malignant epithelial tumor, composed of mucus-producing
cells as well as intermediate and squamoid cells arranged in
solid, glandular or cystic patterns.

PMEC have a wide spectrum of clinical behaviors and
all grades of malignancy have been reported. For rarity of
its frequency, prognosis of PMEC is not well investigated
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and no definitive treatment has been established, nowadays.
Surgical resection is the main treatment for patients without
distant metastasis (2,3). However, the role of chemotherapy
and radiotherapy in PMEC is unclear.

Although have showed that the molecular background
is similar to those of the salivary gland, the molecular
abnormality of pulmonary MEC is not unclear (4-7).
Epidermal growth factor receptor (EGFR) is a kind of
receptor tyrosine kinase (RTK) that plays an important

role in the initiation and development of carcinomas via

tcr.amegroups.com Transl Cancer Res 2016;5(3):265-270


https://crossmark.crossref.org/dialog/?doi=10.21037/tcr.2016.06.14

266 Hu and Li. Prognostic and EGFR mutation analysis of mucoepidermoid carcinoma

modulating downstream signaling pathways. The activating
mutations located in the tyrosine kinase domains of EGFR
could be well-targeted by EGFR tyrosine kinase inhibitors
(EGFR-TKIs). Patients with non-small cell lung cancer
harboring the EGFR mutations have a well efficacy and low
toxicity with EGFR-TKIs treatment (8,9). However, EGFR
mutations were not widely detected in PMEC patients for
its rarity (10,11).

In the present study, we reviewed a retrospective series of
33 patients with PMEC in Zhuji People Hospital from Jan
1990 to Dec 2013. We emphasized their treatments, and
the prognostic factors, and further to evaluate the EGFR
mutations status in these patients.

Methods
Patient eligibility

Patients who with pathologically confirmed as PMEC at
Zhuji People Hospital from January 1, 1990, to December
31, 2013 were identified. The staging of bronchial PMEC
was performed for all patients according to the 7" TNM
classification (12). Bhattacharyya’s staging system was
adopted in tracheal PMEC (13). The histology of PMEC
was according to World Health Organization Classification
of Tumors (2004). All cases were graded according to
the criteria described by Brandwein et /. (14). The study
protocol was approved by the Institutional Review Board
of Zhuji people Hospital (zjph-0117) and was conducted in
accordance with the Helsinki Declaration of 1964 (revised
2008). All of the participants gave informed consent before
taking part in the present study.

Statistical analysis

The overall survival was evaluated from the start of
treatment to the point of death or last follow-up. Survival
curves were calculated according to the Kaplan-Meier
method and compared using the log-rank test. Analyses
were conducted using the computer software SPSS version

17.0 (SPSS Inc., Chicago, IL, USA).

Pathology and EGFR mutation examination method

To confirm the histology of PMEC, each of the slides was
examined independently by two specialists according to
the World Health Organization criteria (2004 version).
Immunostains of calponin, collagen IV, CK7, Ki-67,
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Muc5Ac, p63, p40, and TTF-1 were performed. EGFR
mutations analysis was performed using amplification
refractory mutation system (ARMS) method with formalin-
fixed paraffin embedded archival tissue blocks. The method

was according to the manufacturer’s recommendations

(Amoy Diagnostics Co., LTD, China).

Results
Patient characteristics

Overall, 33 patients were enrolled in current study. This
study group comprised 20 male and 13 female ranging in
age from 16 to 75 years (median, 32 years). According the
TNM staging system and Bhattacharyya’s staging system,
10 patients were with stage I, 8 with stage II, 9 with stage
III, and 6 with stage IV (Table 1). There were 8 patients
with histology of low grade, 16 with Intermediate and 9
with high garage based on Brandwein grading system.
The clinicopathologic characteristics of all the patients are
summarized in Tizble 1.

Pathologic and immunohistochemical findings

Nine patients were with histology of high-grade and 24
with low and intermediate grade. All tumors were composed
of mucous, intermediate, and epidermoid cells without
keratinization. CK7, Muc5SAC, p63, and p40 were positive
in all 33 PMEC cases; TTF-1 was negative in all cases. The
Ki-67 was ranged from 4% to 70% (mean, 8.5%).

Treatment

Fifteen tumors were located in bronchial and eighteen
in tracheal. All of the 33 patients underwent operation,
including 25 patients of radical resection and 8 with
palliative excision. Twenty-five patients were operated by
surgery alone. Eight patients were treated with surgery plus
postoperative therapy. Chemotherapy was administered
following resection in five of nine patients with high-grade.
The regimens comprised of TP (taxol + cisplatin) regimen in
three and GP (gemcitabine + cisplatin) in two patients. Two
patients received adjuvant radiotherapy after the operation.

Follow-up and prognosis analysis

Median follow-up duration was 141 months (range,
12-211 months). All patients had follow-up data. The 5-year
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Table 1 Demographic characteristics of the study population Table 2 Univariate analysis of DFS and OS in 33 patients
Variables Number . 5-year DFS 5-year OS
Variables
Gender rate (%) rate (%)
Male 20 Gender 0.714 0.798
Female 13 Male 71.8 70.8
Age Female 69.8 74.3
Range 16-75 Age 0.235 0.054
Median 32 <50 82.4 86.7
<50 21 >50 57.3 55.9
=50 12 Histology 0.006 0.001
Smoking history High 33.3 33.3
Yes 6 Low and intermediate 86.9 90.5
No 27 Surgical resection 0.017 0.034
Staging Radical 81.5 79.6
' 10 Palliative 43.2 54.1
I Adjuvant treatment 0.644 0.256
i Yes 76.1 74.5
v 6 No 67.4 67.2
Adjuvant treatment Stage 0.006 <0.001
Yes 8 Ll 90.0 94.4
No 25 M+ v 38.2 35.8
Grade Tumor location 0.456 0.552
High ° Tracheal 59.7 75.0
Intermediate 16 Bronchial 745 60.1
LOV.V . 8 Lymph node metastasis 0.019 0.041
Surgical resection Yes M5 55.1
Radical 25
No 75.7 81.7
Palliative 8 - ) .
DFS, disease-free survival; OS, overall survival.
Tumor location
Tracheal 18
Bronchial _ 15 Completely resection, stage and histology correlated
Lymph node metastasis significantly with DFS and OS (Tuble 2, Figures 1,2). A
Yes 6 multivariate Cox’s regression model was constructed
No 27

disease-free survival (DFS) and overall survival (OS) rates
were 70.9%, 72.3%, respectively. The 5-year OS rate for
PMEC patients with high-grade and low-grade tumors
were 33.3% and 90.5%, respectively (P=0.001). Stage I and
IT patients experienced better OS rate than Stage III and IV
patients (94.4% vs. 35.8%, P<0.001). Three patients with
stage I+II were with high grade, while, six of stage III + IV
were with low/intermediate grade. No survival difference
was found between the two groups (P=0.480).
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including histologic grade, completely resection and
stage as variables. Stage and histology were confirmed as
independent prognostic factor for DFS and OS (1able 3).

EGER mutations in PMEC

Analysis of EGFR mutation status in 26 of the 33 patients
revealed 2 cases (7.7%) with exon 21 L.858R mutation
(Figure 3A). The first patient with EGFR mutation was a
46-year-old female with histology of high-grade (Figure 3B),
and history of no smoking. She received adjuvant
chemotherapy with TP regimen after surgery. The other

tcr.amegroups.com Transl Cancer Res 2016;5(3):265-270



268 Hu and Li. Prognostic and EGFR mutation analysis of mucoepidermoid carcinoma
A 1.01 B 1.0
j_‘—j Stage | + 1l — Low/intermediate grade
_ 0.8 1 —o08
g g
£ . S
7 0.6 2 0.6
2 2
T g4 Stage Ill + IV T4l )
= + + =5 Y high grade
IS g
3 3
SR 0.2
0.01 0.0
0.00 50.00 100.00  150.00  200.00  250.00 0.00 50.00 10000  150.00  200.00  250.00
Time/month Time/month

Figure 1 Disease-free survival comparison of patients with different stage and histological grades. (A) Kaplan-Meier curves comparing

disease-free survival of patients with different stage (P=0.006); (B) Kaplan-Meier curves comparing disease-free survival of patients with

different histological grades (P=0.006).
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Figure 2 Overall survival comparison of patients with different stage and histological grades. (A) Kaplan-Meier curves comparing overall

survival of patients with different stage (P<0.001); (B) Kaplan-Meier curves comparing overall survival of patients with different histological

grades (P=0.001).

Table 3 Multivariate survival analysis for disease-free survival and overall survival

DFS oS
Variables
HR 95% ClI P HR 95% ClI P
Stage (I + Il vs. Il +1V) 0.27 0.19-0.81 0.031 0.38 0.20-0.91 0.045
Complete resection (yes vs. no) 0.55 0.17-1.21 0.061 0.59 0.15-1.27 0.091
Histology (low and intermediate grade vs. high-grade) 0.37 0.15-0.89 0.031 0.57 0.15-081 0.041
Lymph node metastasis (yes vs.no) 1.71 0.98-2.16 0.057 1.56 0.87-1.51 0.079

DFS, disease-free survival; OS, overall survival.
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Figure 3 EGFR gene detection and hematoxylin and eosin staining in pulmonary mucoepidermoid carcinoma. (A) EGFR gene detection

findings showing exon 21 L858R mutation; (B) hematoxylin and eosin staining (x40) showing primary pulmonary mucoepidermoid

carcinoma with high grade; (C) hematoxylin and eosin staining (x40) showing primary pulmonary mucoepidermoid carcinoma with low

grade.

patient was a 29 years old male with histology of low-grade
(Figure 3C), and no smoking history. No adjuvant treatment
was used in this patient. Both of the two patients were with
stage II and no recurrence occurred after surgery, and no
EGFR-TKIs were used in these two patients.

Discussion

PMEC was originally described in the salivary glands by
Smetana et 4/l. in 1952 (15). For rarity of this tumor, the
prognosis and standard treatment are not well defined
currently.

Concerning the gender incidence and average age of
the patients, experience is not uniform for its rarity. Most
of the patients reported for PMEC were with age under
50 years old (16,17). In our series, 21 of the 33 patients
were younger than 50 years, with a median age of 32 years.
A male predominance was described in several studies (3,18).
Twenty cases were male and 13 of female in present study.
Only six of our patients were current or ever smokers,
which is consistent with previous studies (14).

The clinical behavior of PMEC has been reported to
vary from low malignant to highly malignant (19). PMEC
is classified as low-grade and high-grade according to
the World Health Organization criteria (2004 version).
The present study found significantly better survival in
patients with low grade histology than in those with high-
grade tumors. TNM staging was a significant predictor of
prognosis in patients with PMEC (2). The 5-year survival
rates were higher in stage I and II patients than stage IIT and
IV. Our results of survival rate between different stage is
consistent with previous studies.

Standard treatment for PMEC without metastasis is
surgical resection. The surgical procedures including local
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resection, sleeve resection, lobectomy, segmental resection.
For patients with advanced stage, the value of surgery is
unclear currently. The role of postoperative treatment is not
well investigated. Adjuvant chemotherapy or radiotherapy
may be a better choice for patients with advanced stage. In
the present study, chemotherapy was administered in five of
the eight patients with high-grade histology, however, four
of the five patients were with recurrence.

Previous studies showed that EGFR mutations were
predominant in female, adenocarcinoma, never-smokers and
East Asian NSCLC population. However, EGFR mutations
were not widely observed in other solid carcinomas. L858R
mutation was detected in two of five PMEC patients in one
study (10). There were five patients with exon 21 L861Q
mutation in Yu et a/. study (11). Two patients were found to
harbor EGFR mutations among 26 patients. The targeted
therapy may be a promising treatment for some of the PMEC
with EGFR mutations through lack of clinical data nowadays.

The major limitations of the present study were its retro-
spective nature and small number of patients. In addition,
a small level of heterogeneity was identified among our
patients, which may influence the prognosis analysis.
However, for rarity of this carcinoma, our results are
considered to be meaningful.

In summary, PMEC is a rare disease. Histological grade
and TNM stage were

determined to survival. EGFR mutations occurred in
some of PMEC patients. It is necessary to validate the
prognosis factors and efficacy of EGFR-TKIs in PMEC
patients with large number participants.
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