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Background: Squamous cell carcinoma is the most common subtype of malignancy found
in patients with head and neck malignancy. There are other rare subtypes which are not
adequately reported in medical literature. Lymphoepithelial carcinoma consists of lympho-
cytic infiltration in a background of undifferentiated carcinoma. They are most often seen in
salivary glands but can also be found in other structures of the head and neck region. This
analysis reports the nation-wide mortality of patients diagnosed with lymphoepithelial
carcinoma of the head and neck.

Methods: Data were extracted from the Surveillance, Epidemiology, and End Results
(SEER) Database from the years 2000 to 2014. Incidence-based mortality for all stages
was queried and results were grouped by gender and race (Caucasian/White, African
American/Black, American Indian/Alaskan native and Asian/Pacific Islander). Paired 7-test
was used to determine statistically significance difference between various subgroups.
Results: Incidence-based mortality has been improving for African American/Black patients
and has been worsening for Caucasian/White, American Indian/Alaskan native and Asian/Pacific
Islander for the period of 2000 to 2014. The differences in mortality trends were statistically
different (P < 0.05). The highest mortality rate per 1000 patients was seen in Asian/Pacific
Islander population, followed by African American/Black, American Indian/Alaskan native and
the least mortality was noted in Caucasian/White patients. When a similar analysis with
linearized trend lines on gender was conducted, only African American/Black males and
Asian/Pacific Islander females showed an improving trend in mortality. The sample size was
a major limitation of this study (Caucasian/White — 134, African American/Black — 30,
American Indian/Alaskan native — 5 and Asian/Pacific Islander — 87).

Conclusion: Lymphoepithelial carcinoma is a rare subtype of head and neck malignancies
whose incidence-based mortality showed a worsening trend. This study showed significant
race and gender disparity amongst patients with lymphoepithelial carcinoma. Due to its
rarity, this subtype warrants further study, especially with regards to its etiology, clinical
course and cure rates.
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Introduction

Lymphoepithelial carcinoma (LEC) is a rare type of undifferentiated carcinoma of
the major salivary glands characterized by atypical, malignant epithelial cells
integrated with lymphoid infiltrate."* Tt occurs primarily in the parotid gland but
can also be found in the submandibular gland and nasopharynx, as well as other
areas of the head and neck, and it accounts for less than 0.4% of malignant salivary
gland tumors.>* Clinically, LEC often presents as painless mass and is sometimes
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associated with facial nerve palsy or cervical
lymphadenopathy.'” The age of the patient at presentation
is variable but the ages of 20 to 60 are the most common,
with a median age of 40 years.'’

LEC is known to have a similar histological appearance
to undifferentiated nasopharyngeal carcinoma, likely due to
the common developmental roots of the organs involved.'®
The cancers exhibit obvious lymphocytic infiltrate of the
stroma, with small lymphocytes and plasma cells being the
most common.” The infiltrate surrounds islands of large,
irregularly shaped epithelial cells with round or oval vesicu-
lar nuclei and at least one prominent nucleolus.®'® However,
an important difference is that the vast majority of patients
with nasopharyngeal carcinoma also have Epstein-Barr virus
(EBV), whereas EBV is associated with only certain races for
LEC.'® The Inuits of the Arctic region and the southern
Chinese are two populations that experience higher incidence
of LEC with EBV, but this has not been observed in
Caucasians or other non-endemic populations.™®

Some researchers have attempted to further study LEC in
non-endemic areas. For example, one study using the
National Cancer Database, a dataset that is exclusive to the
United States, found that incidence of LEC was highest in
Caucasians 50—70 years of age, with no significant difference
between genders.” However, the change in mortality of LEC
over time has yet to be studied. It is important to understand
the prognosis of LEC and the role that demographic variables
play in that prognosis in order to direct efforts at reducing
cancer disparities. Our study examines these variables by
querying a dataset for incidence-based mortality. The data
is obtained from death certificates of cancer patients in the
United States, and it does have limitations. For example, it
may not take into account recent advances in cancer therapies
because the deaths occurred before the effect of the therapies
could be seen. This method also prevents a deeper analysis of
the data by grouping cases by certain characteristics such as
onset of disease, age at diagnosis, etc. These limitations
aside, incidence-based mortality is generally accepted as
a reliable way of measuring progress against cancer.'® Our
study uses data from the National Cancer Institute’s
Surveillance, Epidemiology, and End Results (SEER)
Database to examine the rates of incidence-based mortality
from the years 2000 to 2014 amongst racial groups and
genders. Our goal is to validate previous research on the
topic and provide new insight as to the influence of demo-
graphics in order to improve care for patients diagnosed
with LEC.

Methods

Data Source

The Surveillance, Epidemiology, and End Results (SEER)
database of the National Cancer Institute was used to
identify patients with LEC. This database contains infor-
mation on cancer incidence, mortality, and patient demo-
graphics from approximately 34.6% of the population of
the United States, and coverage varies by race (31.9% of
Whites, 30.0% of African-Americans, 44% of Hispanics,
49.3% of American Indians and Alaskan Natives, 57.5%
of Asians, and 68.5% of Hawaiians/Pacific Islanders).

Study Population

The study included patients that were diagnosed with LEC
according to the World Health Organization’s criteria in
the third edition of the International Classification of
Diseases for Oncology (ICD-O-3). Patients of all ages
and all stages of disease progression were included, pro-
vided that the diagnosis occurred between 2000 and 2014.
Patient information concerning race and gender was
obtained for every case, and cases that had unknown race
or gender were excluded from the study. Cases were sepa-
rated into four racial groups: Caucasian/White, African
American/Black, American Indian/Alaskan Native, and
Asian/Pacific Islander.

Outcomes

Incidence-based mortality for LEC was calculated for race
and gender. Rates are reported as number of cases per
1000 and were age-adjusted to the 2000 US standard
population. Incidence-based mortality rates was defined
as number of LEC deaths among cases diagnosed over
person-time at risk among people in SEER areas.®’

Statistical Analysis

SEER*stat software was used to calculate incidence-based
mortality. 7T-tests were used to calculate P values for dif-
ferences identified among the groups listed above.
P values were only considered statistically significant
when less than 0.05.

Results

Changes in incidence-based mortality are displayed in
Figure 1. The negative slope for the African American/
Black regression line shows that mortality has been decreas-
ing for this population, whereas the other three racial groups
show an increase in mortality over the analyzed time period.
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Figure | Changes in incidence-based mortality rates for LEC based on race [Caucasian, African American, Asian/Pacific Islander (APl) and American Indian/Alaskan Native
(AIAN)]. The faded lines are the data points, while the corresponding linear regression are shown in dark lines.

The observed differences were statistically significant for
P < 0.05. The above data was summed into total cases
diagnosed and subsequently averaged into mortality rates
per racial group for the studied time period (Table 1). The
highest mortality rates are seen in Asians/Pacific Islanders,
followed by American Indians/Alaskan Natives, African
Americans/Blacks, and Caucasian/Whites, respectively.
The limited sample size of LEC cases, indicated by
the second column, should also be noted.

Further classification of the data by gender within
racial groups is shown in Figure 2. Of the subclassifica-
tions, the only groups that showed a decreasing trend in

Table | Aggregate Incidence-Based Mortality of LEC per 1000
Patients from the Years 2000 to 2014

Race LEC Population Rate
Cases (per 1000)

Caucasian/ White 134 916,519,947 0.00015

African American/ Black 30 135,847,855 0.00022

American Indian/ Alaskan 5 18,718,615 0.00027

Native

Asian/Pacific Islander 87 121,397,292 0.00072*

Note: *p< 0.05 denotes statistically significant difference.

incidence-based mortality were African American/Black
males and Asian/Pacific Islander females, again denoted
by the negative slope of the trend lines. All other subclas-
sifications showed an increasing trend in mortality.

Discussion
Race is an important, known factor in cancer disparities.
Previous studies have thoroughly documented the dispa-
rities seen between racial groups. For example, African
Americans/Blacks experienced a 15% higher cancer death
rate than whites in 2014."" Asians/Pacific Islanders and
American Indians/Alaskan Natives experience lower rates
of death and cancer incidence when compared to
Caucasians/Whites for 4 of the most common cancers,
but the reverse is true when considering cancers of infec-
tious agents.'' In head and neck cancers specifically,
African Americans/Blacks have been shown to have
higher rates of short-term mortality, lower rates of overall
survival, and higher recurrence of cancer.'*'* Thus, the
influence of race warrants further studies in specific can-
cers in order to work toward eliminating disparities.
Cancer disparities are also seen between genders. Men
have a slightly higher chance of being diagnosed with
invasive cancer than women, at 40.8% versus 37.5%, the

reasons for the higher incidence is largely unknown.'''*

International Journal of General Medicine 2021:14

https:

6247

Dove:


https://www.dovepress.com
https://www.dovepress.com

Picon and Guddati

Dove

0.0006
= White Male
0.0003 ——White Female
0.0004 —Linear (White Male)
2 Linear (White Female)
2 0.0003
>
|
s
T
2 0.0002
0.0000
2838338858 8addas\
R RRERRRERRRRRRRRRRR
Year
0.0030
= AIAN Male
0.0025 ——AIAN Female
—— Linear (AIAN Male)
0.0020
Linear (AIAN Female)
£ 0.0015
]
>
&
E 0.0010
S
0.0005
0.0000
g5 8gaddas
R RRRRKRRKRRR
Year

0.001
Black Male
0.001
Black Female
0.001 Linear (Black Male)
2
E s Linear (Black Female)
=
=
T
§ 0.000
0.000
0.000
8288388888 d3as
RRRRRRRRRRRRRRR
Year
0.004
~—API| Male
0.003
== API| Female
0.003 Linear (APl Male)
e 0.002 Linear (APl Female)
e
>
£ 0.002
s
T
g 0.001
0.001
0.000
88838 858 8 433
R RIERRRRRRIRRRKRRER

Figure 2 Changes in incidence-based mortality between genders of racial groups. The faded lines are the data points, while the corresponding linear regression is shown
more darkly. The panels are separated by race for (A) Caucasian/White, (B) African American/Black, (C) American Indian/Alaskan Native (AIAN), and (D) Asian/Pacific

Islander (API).

Disparities can even be seen in specific cancers of the head
and neck, such as larynx and esophageal cancer, where
men experience 4-fold higher rates of incidence and
death."’ Thyroid cancer, on the other hand, shows higher
rates of incidence in women.'> These statistics indicate
that gender should be considered as an important variable
when analyzing head and neck cancer outcomes.

In our study, disparities in incidence-based mortality of
LEC were evident between different racial groups, with
Caucasians showing a statistically significant increase in
mortality from 2000 to 2014. Further, linearized trend
analysis on gender showed that all groups except African
American/Black males and Asian/Pacific Islander females
have experienced a statistically significant increase in
incidence-based mortality. This is different from a similar
study by Zhan et al where no disparity in 5- and 10-year
survival for LEC of the salivary glands was seen when
comparing genders or when comparing Caucasians versus
other races.” This difference may be attributed to the fact
that our study takes all types of LEC into account rather
than just those of the salivary gland. Other possible

explanations include that the studies analyzed slightly
different time periods and used different databases, as
both of these factors could skew the results.

It should also be noted that we did not look for asso-
ciations between LEC and Epstein-Barr virus. This is
because previous studies have found that the association
is dependent upon racial and geographical factors specific
to the endemic areas of the Arctic region and southern
China.*'® Neither of these populations were expected to
be heavily represented in the SEER database, but the
association between LEC and Epstein-Barr virus should
be considered in studies that do include these populations.

There are many inherent limitations that must be taken
into account. The most significant limitation is sample size,
especially with regards to American Indians/Alaskan
Natives. As noted in Table 1, there were only 5 reported
cases of LEC in this population from 2000 to 2014. Such
a small sample size makes it difficult to draw conclusions
from linearized trend analysis, but we maintain that the
available data should still be analyzed. Additionally, because
we examined incidence-based mortality only, important
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variables such as age at diagnosis and stage of disease at
diagnosis were left out. These can be indicators of disease
prognosis but were not available in the SEER database.

Conclusion

This study analyzes the influence of race and gender on
incidence-based mortality of lymphoepithelial carcinoma
in patients represented in the SEER database from 2000 to
2014. Most of the racial groups analyzed, with the excep-
tion of African Americans/Blacks, showed an increase in
mortality over the years. Most of the gender groups ana-
lyzed also showed an increase in mortality, with Asian/
Pacific Islander females and African American/Black
males being the exceptions. This study is “hypothesis
generating” and hence a starting point for a larger and
a more detailed study. Future studies should examine the
etiology, clinical course, and cure rates of LEC in order to
further investigate this rare but important cancer.
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