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ABSTRACT

Objectives: The aims of this study were to determine demographic profiles, tumour characteristics and treatment factors
related to oral cavity and oropharyngeal cancer (OCC and OPC) and comparatively analyze these cancers in the adult
population of Alberta, Canada, over 12 years.

Methods: Demographic, tumour characteristics and treatment data regarding OCC and OPC incidence in Alberta residents
>18 years in 2005-2017 were extracted from the Alberta Cancer Registry database. Age-standardized incidence and
mortality rates (ASIR and ASMR) were computed.

Results: Among 3448 OCC and OPC cases, mean (standard deviation) age at diagnosis was 63.9 (14.4) and 60.1 (10.2)
years, respectively. There was a male predilection for both OCC (58.2%) and OPC (81.7%). With some fluctuations, ASIR
remained the same for OCC but increased for OPC. ASMR increased for both. The most common site for OCC was tongue
and for OPC tonsil. Squamous cell carcinoma was the most common diagnosis for OCC and OPC. Involvement of at
least T lymph node was observed in 38.5% of OCC and 85.8% of OPC cases. For 45.2% of OCC and 82.3% of OPC
cases, diagnosis occurred at stage IV. The most common initial treatments for OCC were surgery, alone or combined with
radiation, whereas radiation with chemotherapy was the main treatment modality for OPC.

Conclusions: The incidence of OPC in younger males was higher than that of OCC. Although incidence of OPC per 100
000 population increased over the 12-year study period, it remained largely unchanged for OCC. For both cancers, initial
diagnoses were made at advanced stages, with almost twice as many stage IV OPC cases than OCC cases.
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ral cavity cancer (OCC) and oropharyngeal cancer (OPC)
Oremain a major public health concern worldwide because

of the significant associated morbidity and mortality rates.’
OCC and OPC are grouped within head and neck squamous cell
carcinoma, which is the sixth most common malignancy in the
world.? According to International Agency for Research on Cancer
data, approximately 440 000 new cases and 220 000 deaths would
occur globally in 2018 from OCC and OPC.? In 2020, an estimated
5400 Canadians would be diagnosed with oral cancer and
1500 associated deaths would occur.* Despite technological advances
in diagnosis and treatment, the global 5-year survival rate remains at
approximately 50%,° perhaps because of delays in diagnosis and
treatment related to both the patient and the health care system.®

Although the worldwide incidence of OCC has been decreasing over
the past 30 years because of a decline in tobacco use, the incidence
of OPC has been increasing in the past few decades.” This increase in
OPC has been noted particularly in Western countries, including the
United States and Canada.® There is a strong association between OPC
and sexually transmitted human papilloma virus (HPV) infection.”
Although both OCC and OPC show a strong male predilection and
are mainly diagnosed as squamous cell carcinoma microscopically,
there are other noteworthy distinctions between these entities.
Clinically, OPC occurs in a younger age group compared with OCC,
and patients are generally white, healthier, non-smokers and have
higher socioeconomic status.? Furthermore, OPC is site specific to the
oropharynx, particularly the tonsil and base of tongue,''" whereas
the tongue is the most common location for OCC.2 Although patients
with OPC present with early-stage primary tumours (T1 or T2), they
commonly have nodal involvement at the time of diagnosis,'? which
indicates advanced disease. OPC is associated with better treatment
outcomes and higher survival rate despite initially presenting with
nodal disease.'>'> OPC treatment generally consists of radiation
and/or chemotherapy rather than surgery, whereas surgery with or
without radiation is used in OCC."

Although many studies have been conducted on OCC and OPC
globally, little has been reported on their changing trends in Canada.
Therefore, the objectives of this study were to create a detailed
clinicopathologic and demographic profile of patients diagnosed with
OCC and OPC in Alberta, Canada, and to carry out a comparative
analysis between the 2 types of cancer in a 12-year period.

Materials and Methods

Data Collection

Data were extracted from the Alberta Cancer Registry (ACR)
database after obtaining ethics approval from the Health Research
Board of Alberta Cancer Committee (HREBA.CC-17-0370). The ACR
is a population-based registry, operated by Alberta Health Services,

that records information on new cancer cases in Alberta. Data were
obtained for Alberta residents who were diagnosed with primary oral
cavity and/or oropharyngeal malignancies at age >18 years between
2005 and 2017.

Tumour sites were categorized according to the topographical codes
in the International Classification of Diseases for Oncology, 3
edition (ICD-O-3). OCC sites included lip mucosa (C00.3—C00.9),
oral tongue (C02.0-C02.3, C02.8 and C02.9), gum (C03.0-C03.9),
floor of mouth (C04.0-C04.9), palate (C05.0-C05.9) and other and
unspecified parts of the mouth (C06.0-C06.9). OPC sites included
base of tongue (C01.9), lingual tonsil (C02.4), tonsil (C09.0-C09.9),
oropharynx (C10.0-C10.9), pharynx not otherwise specified (NOS)
(C14.0) and Waldeyer ring (C14.2). Excluded sites were external
upper and lower lip (C00.0-C00.1), parotid gland (C07.9) and other
unspecified major salivary gland tumours (C08.0-C08.9). Selection
of these anatomic sites specific to OCC and OPC was based on
updated criteria presented at the 2018 American Society of Clinical
Oncology Annual Meeting.'®

Demographic factors included gender, age at diagnosis, year of
diagnosis, age at death, vital status, urban vs. rural geographic zone
at diagnosis and household income. Income data were based on
neighbourhood and were obtained from Statistics Canada 2006 Census.
Tumour-related factors included tumour morphology description/
tumour histologic diagnosis and histologic grading according to
ICD-O-3, tumour stage as reported in pathology reports according to
the American Joint Committee on Cancer (AJCC), 6™ and 7™ editions.
Treatment modality factors included surgery, chemotherapy, radiation,
immunotherapy and combinations of treatment.

Siatistical Analysis

Age-standardized incidence (ASIR) and age-standardized mortality
rate (ASMR) were computed. To calculate ASIR, a weighted average
of the number of new OCC and OPC cases per 100 000 people in
a 5-year age group (0-4, 5-9, etc., to 285 years) diagnosed each
year between 2005 and 2017 was divided by the total number of
Albertans in that age group that year. A similar method was followed
for ASMR using the number of deaths from OCC and OPC instead of
the number of new cases. The 2011 Canadian standard population
was used in both analyses for measuring weighted averages.

Various aspects of all available numerical and categorical data were
described for and compared between OCC and OPC. Any possible
difference between the 2 cancer groups for categorical variables
was examined using Pearson’s X* or Fisher’s exact test. Numerical
variables were examined using Student’s t test. Statistically significant
results were reported at p < 0.05 for 2-sided tests. SAS v. 9.2 was
used for all statistical analyses.
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Results

Demographic Characteristics

A total of 3448 OCC and OPC patients were identified from the
Alberta Cancer Registry database from 2005 to 2017. Of these,
1763 (51.1%) represented OCC and 1685 (48.9 %) were diagnosed
with OPC. There was a stronger male predilection among OPC
cases (81.7%) compared with OCC (58.2%) (p < 0.001). The mean
(standard deviation) age at diagnosis was 63.9 (14.3) years for OCC
and 60.1 (10.2) years for OPC. More OPC cases were identified
among the 46-65 years age group than other age groups (p < 0.001).
A larger proportion of people with OCC (64.1%) were >65 at time
of death than people with OPC (36.0%) (p < 0.001) (Table 1). Cause
of death was not included because it was not consistently specified
for every patient in the cancer registry. About 3 quarters of patients
with OCC and OPC (74.6% and 75.6%, respectively) had an annual
household income of >$45 000. Higher numbers of OCC and OPC
cases were diagnosed in urban centres compared with rural areas;
however, the difference was not statistically significant (p = 0.888)
(Table 1). Over the 12-year study period, overall ASIR remained the
same for OCC, but increased for OPC (p = 0.004, MannKendall
trend test) (Figure 1). Changes in mortality rate, however, were not
statistically significant for either OCC or OPC.

Tumour-Related Characteristics

The most common primary site for OCC was tongue with 43.6% of
cases (24.8% in males, 18.8% in females), followed by mouth, other
and unspecified (17.0%: 9.8% in males and 7.2% in females) and
floor of the mouth (15.7%: 10.4% in males and 5.3% in females)
(p < 0.001) (Figure 2). The most common primary site for OPC
was tonsil with 48.3% of cases (38.9% in males, 9.4% in females),
followed by base of tongue (38.1%: 32.4% in males and 5.7% in
females) and oropharynx (12.1%: 9.1% in males and 3.0% in females)
(p = 0.019) (Figure 3). There was a predominance of squamous cell

carcinoma, which was diagnosed in 97.9% of OCC and 94.0% of
OPC cases, respectively. Regarding histologic grade, 41.4% of the
malignancies were moderately differentiated, moderately-to-well
differentiated or of intermediate differentiation, followed by 24.7%
poorly differentiated tumours and 20.8% where differentiation was
not determined, not stated or not applicable; the remainder were
well differentiated/differentiated NOS (11.8%) or undifferentiated/
differentiated NOS tumours (1.5%).

Based on the TNM (tumour, nodes, metastases) staging system,
smaller proportions of tumours were at stages TO and T3 than other
stages (Figure 4) for both OCC and OPC groups (p < 0.001). Most
OPC patients (85.8%) had at least 1 clinically apparent lymph node
at the time of diagnosis with the highest frequency associated with
tonsil tumours (48.3%); only 38.5% of OCC patients presented with
lymph node involvement (p < 0.001). Higher nodal involvement
occurred with tongue malignancies (45.9%) compared with other
OCC sites. Few cases of distant metastases were found at the time
of diagnosis (OCC 1.9%, OPC 4.7%, p < 0.001). Most OCC and
OPC cases were diagnosed at an advanced clinical stage, with
significantly higher numbers of stage IV OPC: 82.3% of OPC cases
versus 45.2% of OCC cases (p < 0.001) (Figure 5). In the OPC group,
more tumours of the tonsil presented at stage IV (46.5%) than other
sites (p < 0.001). Among OCC patients, more tumours of the tongue
(37.6%) presented at stage IV than other sites; most lip tumours were
diagnosed at stage | (56.3%) (p < 0.001).

Treatment Factors

Of 3448 OCC and OPC patients, 313 (9.1%) patients did not receive
any initial treatment at diagnosis, and the reasons for this are unknown.
More OCC patients (50.9%) received surgical treatment only compared
with 8.5% of OPC patients (p < 0.001) (Table 2). Conversely, 40.3%
of OPC patients received radiation and chemotherapy combined
compared with 2.6% of OCC patients (p < 0.001).

Table 1: Comparison of population characteristics of patients with oral cavity cancer (OCC) and oropharyngeal cancer (OPC) in
Alberta, 2005-2017.

Characteristic 0CC, no. (%) (n= 1763) OPC, no. (%) (n = 1685)
Gender
Male 1026 (58.2) 1377 (81.7) < 0.001
Female 737 (41.8) 308 (18.3)
Mean age, years (SD) 63.9 (14.3) 60.1 (10.2)

Table 1 continued P>
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Characteristic
Age at death, years
<45
46-65
> 65

0CC, no. (%) (n = 945)

25 (2.6)
278 (29.4)
642 (67.9)

<45 166 (9.4) 98 (5.8) < 0.001
46-65 798 (45.3) 1139 (67.6)
> 65 799 (45.3) 448 (26.6)

Annual income, $
< 45K 447 (25.4) 411 (24.4) 0.001
45-75K 779 (44.2) 664 (39.4)
> 75K 537 (30.5) 610 (36.2)

Geographic area
Urban 1355 (76.9) 1300 (77.1) 0.888
Rural 408 (23.1) 387 (23.0)

OPC, no. (%) (n = 707)

9(1.3)
319 (45.1)
379 (53.6)

Note: SD = standard deviation.
*X? fest.

Table 2: Methods used fo treat patients with oral cavity cancer (OCC) and oropharyngeal cancer (OPC) in Alberta, 2005-2017.

Treatment 0CC, % (n=1763) OPC, % (n = 1685) p
Surgery only 50.9 8.5 <0.001*
Radiation only 7.3 113 <0.001*
Chemo only 0.2 0.4 0.5401
Surgery + radiation 20.0 9.9 <0.001*
Radiation + chemo 2.6 40.3 <0.001*
Surgery + radiation + chemo 8.8 17.3 <0.001*
Other combinations 0.3 4.0 N/A
None 9.9 8.3 0.098*
Note: N/A = not applicable.
* X2 fest.
1 Fisher’s exact test.
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Figure 1: Age-standardized incidence (ASIR) and mortality rate (ASMR) for oral cavity cancer (OCC) and oropharyngeal cancer
(OPC) in Alberta patients, 2005-2017.
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Figure 2: Distribution of oral cavity cancer (OCC) in Alberta patients, 2005-2017, by anatomic subcategories (X? test, p < 0.001).
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Figure 3: Distribution of oropharyngeal cancer (OPC) in Alberta patients, 2005-2017, by anatomic subcategories (Fisher’s exact
test, p=0.019).
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Figure 4: Distribution of oral cavity cancer (OCC) and oropharyngeal cancer (OPC) in Alberta patients, 2005-2017, according to
TNM staging (p determined by X? test for T, N and M).
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Figure 5: Distribution of oral cavity cancer (OCC) and oropharyngeal cancer (OPC) in Alberta patients, 2005-2017, according to
clinical stage (I-1V) based on American Joint Committee on Cancer, 6th and 7th editions (X? test, p < 0.001).

Discussion

This is the first known study to investigate and compare OCC and
OPC cancers in Canada in terms of demographic, tumour and
treatment factors.

For all OPC sites (base of tongue, tonsil and oropharynx), there was
a strong male predilection. This tendency has been reported for OPC
in the United States and globally.”'" For OCC, male to female ratios
were close to 1 for all sites except floor of mouth and lip, where
tumours were more prevalent in males. Although the average age for
combined OCC and OPC patients was 62.3 years (OCC 63.° years,
OPC 60.1 years), a younger average age at diagnosis was noted for
OPC patients with base of tongue (60.7 years) and tonsil (58.9 years)
tumours. This correlates with other studies showing OPC occurring
at a younger age than OCC.9

In our study, there was a slight difference in rates of OCC and OPC
associated with income. Patients with HPV-positive OPC have been
reported to have higher household income and education than
patients with HPV-negative OPC, possibly because of liberal sexual
behaviour.'® Other studies have also shown lower disease-specific
and overall survival for all head and neck cancer locations/subsites
in neighbourhoods with low socioeconomic status.'” However, only
a few have shown a direct association with socioeconomic status,
perhaps because of the multifactorial nature of head and neck

cancer. Considerations include stage at diagnosis, education, access
to health care and tobacco and alcohol use.'®

The incidence of OCC generally remained the same between 2005
and 2017 and rose for OPC during this period. These findings,
although inconsistent with notably decreasing rates of OCC globally
and in the United States,” are similar to those of a New Zealand
study, which showed incidence trends for OCC rising slightly at the
end of the 30-year study period, but with no statistical significance.'
One possible explanation for the lack of notable change or decrease
in incidence of OCC cases in this study is that the growing economy
over the past 2 decades has resulted in a significant increase in the
population of Alberta, from 2.9 million in 2000 to 4.4 million in
2020.2° Another factor may be associated with the ethnic origin
of a portion of those moving to Alberta. Statistics Canada showed
increased migration of people from South and Southeast Asia
between 2011 and 2016 to the larger provinces including Alberta. In
Alberta, the percentage of recent immigrants rose from 9.3% in 2006
to 17.1% in 2016.2" People from these regions have been shown to
have a predisposition for head and neck cancer, likely associated
with tobacco and betel nut use.?? This trend, of a predisposition of
head and neck cancer in those from South and Southeast Asia related
to tobacco and betel nut use, has been reported in some European
countries with high numbers of South Asian immigrants.?>2
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As in other studies, the most common location for OCC was tongue
and for OPC tonsil.>*2?® The most common histologic diagnosis
was squamous cell carcinoma NOS, but keratinizing NOS and
nonkeratinizing large-cell NOS variants were also seen. With the
recognition of HPV-associated carcinomas of the oropharynx as
distinct tumours in the early 2000s, the WHO 2005 classification
of tumours placed both conventional OCC and OPC in the same
category and both were morphologically classified as well, moderately
and poorly differentiated groups.?” In 2014, several suggestions for the
next WHO classification of head and neck tumours were proposed
with regard to HPV-associated OPC.?® “Nonkeratinizing” squamous
cell carcinoma was proposed for this subset of HPV-positive
tumours demonstrating favourable outcomes. In our series, it is
possible that more keratinizing NOS and nonkeratinizing large-cell
NOS carcinomas were diagnosed and included in the registry after
acceptance of the proposed terminology.

Individual stage component findings for T, N and M and overall stage
(AJCC 6 and 7) for OCC and OPC were similar to those reported
previously.2>* Significantly higher numbers of OPC cases than OCC
presented at stage IV, and this is similar to other reported studies.*
It is well known that HPV-associated OPC has a better overall post-
treatment outcome including survival compared to OCC."*' In
2016, a revised staging classification system, AJCC 8, was developed
to reflect the unique characteristics of HPV-associated OPC, as earlier
versions were based on HPV-negative cancers related to traditional
risk factors including smoking. An HPV-positive OPC case staged as
TIN2MO (2-cm tumour with 2 involved lymph nodes) and overall
stage IV in AJCC 7 is now considered stage | in the AJCC 8 because
the prognosis is similar to that for curable cancers.'"'> Because the
staging information available in the Alberta Cancer Registry included
only AJCC 6 and 7 until 2017, it is possible that a number of stage
IV OPC tumours would now be considered a lower stage under the
new classification. The lack of tumour HPV status in this registry will
likely hinder classifying these tumours under AJCC 8.

Despite the existence of publicly funded health care in Alberta,
significant numbers of OCC and OPC cases were diagnosed at a late
stage. Possible reasons include lack of awareness about these cancers,

delay in seeking care, long wait times to see specialists and denial or
fear of an existing problem.® Detection of oropharyngeal lesions is
difficult, because of limited visibility of anatomic sites beyond the oral
cavity and lack of symptoms until the disease has progressed. Thus,
screening is challenging compared with cancers of the oral cavity,
which is easier to examine. Treatment modalities for OCC and OPC
patients were similar to those offered at other institutions. Clearly,
radiation or radiation/chemotherapy treatment for OPC is aimed at
preserving function and reducing morbidity. As demonstrated by
several studies, the general outcome for OPC has been favourable with
various treatment modalities.> '

Some limitations of this study include lack of data in the Alberta
Cancer Registry regarding HPV status, smoking and alcohol history
and ethnicity. Furthermore, indication of social status, including
education and family income at an individual level could be more
representative than neighbourhood socioeconomic status, on which
our findings are based.

Future studies directed at investigating risk factors, including tobacco
and alcohol consumption and ethnic origin in this study group may
explain why the incidence of OCC stayed the same over the 12-year
study period. Determining HPV status of OPC cases in this study
group and comparing it with other jurisdictions in Canada, North
America and the world could contribute to the widening body of
research on this important topic.

Conclusion

The results of this study confirm a number of findings of
other descriptive studies of OCC and OPC, including gender
predilection, age at diagnosis and death, anatomic site, histologic
diagnosis, clinical stage and treatment. They also support the need
for early detection through screening examinations, increased
awareness of oral/oropharyngeal cancer and earlier access to
care. A survival analysis to achieve better understanding of post-
diagnosis and post-treatment life span among these groups of
patients is recommended.
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