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Introduction: The aim of this study was to determine the incidence, location and timing of second pri-
mary tumours (SPT) after diagnosis of oral squamous cell carcinoma (OSCC) and relate the risk of SPT to
that after head and neck squamous cell carcinoma (HNSCC) and the risks of those tumours in the general
population in order to assess the need for a separate follow-up programme for OSCC patients and to aid
development of an evidence-based and individualized follow-up programme for OSCC patients.
Materials and methods: All patients diagnosed with OSCC or HNSCC in the Netherlands in 1991—-2015
were selected from the Netherlands Cancer Registry. Cumulative incidence rates and Standardized
Incidence Ratios (SIR) were calculated. Analyses were stratified by incidence period and age at primary
diagnosis of the index tumour, follow-up time, and site of the SPT.

Results: We included 11263 patients with OSCC from a population of 34244 patients with HNSCC, of
which the median follow-up time was 4.0 years. OSCC SPT develop in different patterns and at different
locations than after HNSCC. The 5-year risk of SPT and SIR (95% confidence intervals) were respectively
0.13 (0.13—0.14) and 3.0 (2.9—3.1) for OSCC. The risk of a SPT was continuous over follow-up time and
calendar period but decreased with an increasing age at diagnosis of the index tumour up to the age of 75
and there were differences in sites of SPT.

Conclusion: A specific follow-up protocol for OSCC is needed, which can be individualized on the basis of,
among others, age.
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Introduction

The incidence and survival of patients with oral squamous cell
carcinoma (OSCC) is increasing [1], but the risk of new disease such
as locoregional recurrences and second primary tumours (SPT) is
still high [2]. After treatment with curative intent of the primary
tumour (further called index tumour), patients enroll in a follow-up
programme of five years or even lifelong mainly aiming at early
detection of new disease [3]. The follow-up schedule for OSCC is
often based on guidelines that are uniform for the entire group of
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head and neck cancer patients. Head and neck squamous cell car-
cinoma (HNSCC) is a disease that can develop at several subsites,
which have a heterogeneous etiology, different treatment and
different pattern of developing new disease [3,4]. The incidence
and location of SPT after OSCC differs per index tumour site and is
also influenced by individual factors such as smoking cessation
after diagnosis [4—6].

As most locoregional recurrences after OSCC occur in the first
two years after treatment, the emphasis from a survival point of
view after two years will be on the diagnosis of SPT [3,7].Empirical
data on the risks of SPT are needed in order to determine whom to
screen and with which tests and frequency.

The goal of this study is to determine the incidence, location and
timing of SPT in patients diagnosed with OSCC in particular and
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furthermore compare it with the general population in the
Netherlands in 1991—2015. This paper also investigates the differ-
ences between patients diagnosed with an index OSCC and the
entire group of HNSCC to assess the need of a site-specific follow-
up protocol.

Materials and methods
Patients

Patients diagnosed with HNSCC (ICD-O-3 morphology
M8050—M8089, topography; C00.3—5, C01, C02—6, C09, C10, C12,
C13 and C32) in the Netherlands from 1991 to 2015 were selected
from the Netherlands Cancer Registry (NCR), leading to 47914
included patients. Second primary tumours are routinely collected
within the NCR. Patients with unknown tumour stage (n = 599),
distant metastasis (n = 917), and patients with a previous or syn-
chronous (up to 6 months after diagnosis) malignancy other than
non-melanoma skin cancer without regional and distant metastasis
(n = 8301) were excluded. Patients with a follow-up period of less
than 6 months (n = 3873; of which 814 were diagnosed from July
1st until December 31st in 2015; 3038 patients died and 21 were
lost to follow-up) were also excluded from the analysis, leaving
34224 records.

The NCR covers all residents of the Netherlands. The registry
receives lists of all newly diagnosed cancers from the nationwide
network and registry of histo- and cytopathology in the
Netherlands (PALGA) and receives cancer-related hospital dis-
charges from Dutch Hospital Data. Following notification, experi-
enced and highly trained tumour registration clerks extract patient,
tumour and treatment characteristics from the hospital records.
The completeness of the NCR was estimated to be at least 95% [8].

Vital status and date of death were obtained by linkage to the
municipal records. Vital status and occurrence of SPT was complete
until December 31st, 2015.

Definitions

Tumour stage was recorded using the International Union
against Cancer (UICC) TNM classification according to the 4th, fully
revised edition from 1991 to 1992, the 4th edition 2nd revision
from 1993 to 1998, the 5th edition from 1999 to 2002, the 6th
edition from 2003 to 2009 and the 7th edition from 2010 to 2015.
There were no relevant changes in stage classification for HNSCC in
this time period. To evaluate changes over time, five 5-year refer-
ence periods were defined, 1991-1995, 1996—2000, 2001—2005,
2006—2010 and 2011—2015. Patients were classified into four age
groups, 45 years and younger, 46—60 years, 61—75 years and older
than 75 at diagnosis of the index cancer.

Recurrences and SPTs were distinguished according to the ICD-
0-3 rules [9]. Briefly, a SPT was defined as a tumour arising in a
different localization according to the 3-digit ICD-O-3 topography
code or if the 3-digit ICD-O-3 code was the same, but the histo-
logical subtype was different. HNSCC consisted of 4 subsites: oral
cavity (€00.3—5, C02-6, excl. C05.1, C05.2) oropharynx (C01, C05.1
C05.2, C09, C10, excl. C10.1), hypopharynx (C12, 13) and larynx
(C10.1, C32).

Statistical analysis

Cumulative incidence of SPT over follow-up time was calculated
using the competing risk method, and adjusted for the competing
event “death”, as well as for competing event “other SPT” (stcompet
in Stata/SE14.1 (StataCorp. 2015. Stata Statistical Software: Release
14. College Station, TX: StataCorp LP.) [10]. Follow-up ended at date
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of diagnosis of the first SPT (if there were 2 SPT within 90 days,
these were both considered synchronous), date of death, or data-
censoring date (December 31st, 2015 or date of lost to follow-up,
e.g., in case of emigration).

We estimated the standardized incidence ratio (SIR) to assess
the potential excess occurrence of a SPT after having an index OSCC
when compared with the general population. The SIR was calcu-
lated by dividing the number of SPT observed by the expected
number calculated from the cancer incidence rates in the Dutch
general population of similar age, sex and calendar year.

Results
Study population

Of the 34224 patients with HNSCC, 11263 (38%) were patients
with OSCC. 58% of OSCC patients and 72% of all HNSCC patients
were male (Table 1). Median age was 62 years for both OSCC and all
HNSCC patients. Patient and treatment characteristics are sum-
marized in Table 1. Patients with OSCC and HNSCC showed a dif-
ferential distribution in at which sites a SPT developed (Table 2).

Cumulative incidence (risk)

The median follow-up time was 3.8 year (range 0.5—24.9) for
OSCC and 4.0 year (range 0.5—24.9) for HNSCC, 22% of the patients
developed an SPT after both an index HNSCC and OSCC (Table 1).

Patients with OSCC and HNSCC showed a differential cumulative
incidence distribution in at which sites a SPT developed (Fig. 1a and
b). The 5-year risk (95% confidence intervals) of a SPT for after an
index OSCC was 0.13 (0.13—0.14) (Fig. 2). The risks of SPT after an
index OSCC was stable across the follow-up period (Fig. 3a).

With OSCC as index tumour, the highest 5-year risk was
observed for HNSCC as SPT (0.05 (0.04—0.05)), followed by ‘other
sites’ (0.04 (0.04—0.05)) (Fig. 1a). The cumulative incidence curve
for lung cancer and esophageal cancer appeared to become less
steep over the reported 15 years.When analyzed per age group,
patients aged 61—75 years had the highest risk of a SPT (Fig. 3b),
followed by patients aged 46—60 year; patients aged <45 years had
the lowest risk of SPT. In the first six years of follow-up, the risk of
SPT in patients aged >75 years was similar to patients 46—60 years
of age, and then leveled off.

Standardized incidence ratio

Patients with an index OSCC have a 3 times higher risk of SPT
compared with the general population (Fig. 4a, Table A1).

The SIR of developing a SPT after OSCC is continuous over
follow-up years 15, and remains high thereafter (Fig. 4a Table A1).
The SIR of developing a SPT is highest for patients under the age of
46 and decreased with age (Fig. 4b, Table A1).

The SIR of a lung SPT decreased after five years of follow-up after
an index OSCC and was highest in the age cohort <46 years (Fig. 4b,
Table A1).

The patients who had an index OSCC are at a high risk for a
HNSCC SPT. The elevated risk is again highest in patients with their
index tumour diagnosed before 46 years of age (Fig. 4b, Table A1).
SPT of the esophagus were more common than in the general
population, especially in the first two years after diagnosis of the
index tumour (Fig. 4a, Appendix Table 1). A higher SIR was
observed in younger patients (<46 years) compared with older
patients (>75 years) (Fig. 4b, Table A1).

The SIRs for the different sublocations of SPT were similar over
the incidence periods (Fig. 4c, Table A1).
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Table 1
Patient and tumour characteristics by subsite of the index tumour.
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Oral cavity Head and neck all sites
n % n %
Total 11263 100% 34224 100%
Sex Male 6492 58% 24556 72%
Female 4771 42% 9668 28%
Age at time of diagnosis (years) <46 1003 9% 2177 6%
46-60 4104 36% 13068 38%
61-75 4286 38% 14369 42%
>75 1870 17% 4610 13%
Incidence period 1991-1995 1803 16% 5989 18%
1996—2000 1970 17% 6495 19%
2001-2005 2266 20% 6980 20%
2006—2010 2666 24% 7549 22%
2011-2015 2558 23% 7211 21%
Stage I 4190 37% 10529 31%
Il 1906 17% 6460 19%
I 1419 13% 5072 15%
IVmO 3748 33% 12163 36%
Treatment Surgery only 5737 51% 8206 24%
Radiotherapy alone 725 6% 13563 40%
Surgery + radiotherapy 3670 33% 7103 21%
Radiotherapy + chemotherapy 440 4% 4022 12%
Surgery + chemotherapy + radiotherapy 348 3% 586 2%
Other 150 1% 299 1%
No treatment 193 2% 445 1%
SPT* Yes 2465 22% 7679 22%
No 8798 78% 26545 78%

2 Second primary tumour; follow-up until January 2016.

Table 2
Characteristics of second primary tumours (SPT) by subsite of OSCC and HNSCC
diagnosed in 1991-2015.

Oral cavity HNSCC
SPT type n % n %
Total SPT 2504 100% 7837 100%
Lung/bronchus 592 24% 2426 32%
Head and neck 1006 41% 2146 28%
Oral cavity 618 25% 968 13%
Oropharynx 219 9% 589 8%
Larynx 63 3% 199 3%
Hypopharynx 82 3% 290 4%
Esophagus 158 6% 504 7%
Other sites 748 30% 2761 36%

Discussion

In this population-based study including 11263 patients pri-
marily diagnosed with OSCC in the Netherlands in 1991-2015, we
showed a different pattern of SPT locations after an index OSCC
when compared with the entire HNSCC and the general population.
The cumulative incidence rate increased continuous over follow-up
time, except for patients aged 75" years, where the risk leveled off
after 6 years of follow-up. The cumulative incidence and SIRs were
continuous over (calendar)years. The absolute risk of SPT after
OSCC was highest in patients aged 61—75 years, whereas the SIR
compared with the general population was highest for patients
aged <46 years.

The dissimilarity between incidence of SPT and different loca-
tions of SPT after an index tumour in one of the HNSCC subsites was
also reported in the USA in 1975—2006 and in France in 1975—2006
[4,11]. In our study, the SIR for all SPT after an index OSCC (3.0
(2.9—-3.1)) was higher than observed in the USA (2.8 (2.7—2.9)) and
lower than found in France (5.4 (5.0—5.9)). An explanation for the
higher SIR in France could be the fact that SPT were included from 2
months after the index tumour, while our study and Morris et al.
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only included SPT from 6 months after the index tumour. SIRs for
the total group of SPT after an index OSCC are higher than after a
HNSCC in our population. Site-specific SIRs were also different; for
example, patients with an index OSCC have a high SIR of OSCC as
SPT when compared with index HNSCC in general which is in
agreement with the USA cohort [4]. Differences in age and risk
factors between the countries and study populations could be
another explanation the different findings between the three
studies [1,4,12]. Age, which is strongly related to the risk of a SPT,
and the starting point of observation varied between the study
populations. Furthermore, etiological risk factors differ between
countries. For example, the age-standardized smoking prevalence
in 2006 among males was 33% in the Netherlands, 36% in France
and 25% in the USA [13,14]. Also, the consumption of alcohol in li-
ters pure alcohol per person per year was different with 10.05 L in
the Netherlands, 13.66 L in France and 9.44 L in the USA in 2005
[13,14]. Another etiological factor of note that is not highly preva-
lent in the Netherlands is betel nut chewing. Betel nut chewing,
especially in combination with smoking and alcohol use, is known
to further increase the risk of a second primary esophageal cancer
[15]. Of note is the difference in coverage between cancer registries.
The NCR is a population-based national registry, whilst the SEER
collects data from population-based cancer registries resulting in a
coverage of approximately 34.6% of the US population [16].
Furthermore, comparing incidences between studies is difficult
given the many different definitions of SPT that are used in litera-
ture [3,17]. Also, the definition of which subsites form the oral
cavity can differ, such as for example in Chuang et al. who analyzed
tongue, mouth and oropharynx as separate categories, while we
only differed between oral cavity and oropharynx [5]. In addition,
in clinical practice the difference between a SPT in the lung and a
metastasis is sometimes hard to make and histological confirma-
tion is not always sought. One study reported that 50% of lesions
that clinically were thought to be metastasis, were in fact SPT [18].

Routine testing as part of the follow-up after cancer treatment
should be considered as screening. If a risk of a SPT at a certain
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location is not elevated compared with the general population and
if there is no population screening in place, it is difficult to justify
screening for that tumour during follow-up. Risks of a SPT in the
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head and neck, lung and esophagus are high and elevated in pa-
tients with an index OSCC compared with the general population.
Currently, HNSCC patients do not receive routine lung cancer
screening in the Netherlands [19]. A previous study showed that
biannual plain chest x-ray had no survival benefit [20]. Lung cancer
screening with CT reduces mortality in certain high risk groups,
with similar risk factors (e.g. smoking) as OSCC patients [21,22]. It is
expected that a large percentage of OSCC patients would meet the
inclusion criteria of the lung cancer screening trial [22]. Imple-
menting screening requires an extensive organization that is in our
opinion better done by an appropriate specialty, possibly within the
context of a population-based screening programme.

The literature on follow-up after OSCC is extremely scarce, to
our knowledge only one paper looks specifically at the survival
benefits of follow-up in an OSCC population and found none [23].
The literature on this subject in HNSCC populations is at best
conflicted when it comes to the survival benefits of early detection
of new disease in general and SPT in specific [3]. To the best of our
knowledge, there is no literature on the effects of early discovery of
SPT in relation to quality of life or function. Notwithstanding the
limited evidence, routine testing can only be beneficial if there is a
curative treatment option available or if this leads to an increased
survival or quality of life in the palliative setting when compared
with no testing. Some patients may have exhausted all of their
treatment options or are unable to undergo further treatment due



M.T. Brands, G. Campschroer, M.A.W. Merkx et al.

100
90
80
70

T 60
X
SL'nl 50
< 49 35.4 310 310 333
30
20
78 9.9
10 3046 327 i 3356 2835l °7
o wmil " " i
All 1-2 years 3-5 years 6-15 years
Follow-up time
W Total MLung HN M Esophagus
a
100
90
78.5
80
70
T 60
X
n
a . 4ia
< 40 35.4
. I 27.8
30 23.8 I
20 78 11.3
- 6.8 6.4
10 3046 i ﬁ 4.2 i 2.54.0 1.920 10
o mill i ™ | - il e T
All <46 years 46-60 years 61-75 years >75 years
Age classification
W Total MLung HN ® Esophagus
b
100
90
80
70
T 60
N
5 50 sos
[~ § 3%.3 36.9
5 40 351‘4 318 3T6 T T i
30
20
7.8 8.6 8.7 7.5 3
10 36 389 244 31 61 348 3t
o mill il ail afill ai =i
All 1991-1995  1996-2000 2001-2005 2006-2010 2011-2015

Incidence period

W Total MLung HN ™ Esophagus

Cc

Fig. 4. Standardized incidence ratio (SIR) of second primary tumours (SPT) after OSCC
according to type of SPT, follow-up period (a), age category (b) and incidence period

(c).

to their comorbidities or personal preferences. The necessity and
expected benefits of routine follow-up should be discussed with
these patients after primary treatment. This might be a difficult
conversation as some patients rely on follow-up for reassurance.
If a follow-up consult is considered a test, the benefits for the
patients depend on the accuracy of the examination, i.e. the
sensitivity and specificity, and on the lead-time. This is dependent
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on the actual follow-up protocol that is used and the underlying
incidence of the disease that is screened for [24,25]. The Dutch
guideline recommends history taking and physical examination at
a follow-up consult, but does not recommend routine imaging
except on strict indication [19]. The prevalence of the SPT that is
screened for has to be high enough to prevent harm being brought
to patients by diagnostic tests [26]. Stalpers et al. developed a
calculator to determine the prevalence-based indication area to do
a test (in this context follow-up examination) or not [27]. Even
though the SIR is higher, the actual incidence of SPT is low, implying
a high number needed to screen. Over a third of SPT emerge outside
of the head and neck area, and would require invasive in-
vestigations for early discovery. This indicates that follow-up spe-
cifically aimed at the discovery at SPT is not warranted and could
discontinue once the risk of locoregional recurrences has mini-
mized [7].

There are also other ways to identify subgroups of patients who
might or might not benefit from screening for SPT.

Firstly, on the basis of etiological factors. The risk and incidence
of the different SPT as well as the etiology and risk factor profile
differ per country [4,11]. This will have consequences for what
tumour to screen for, the optimal follow-up programme may
therefore vary between countries. Age is another potential factor
for the selection of high or low-risk groups. Our study shows that
patients aged 46—75 years have the highest risk of a SPT, especially
for HNSCC and esophageal SPT. Furthermore, the risk of a SPT after
an index OSCC in patients aged 75" years after 6 years of follow-up
is nihil, and therefore follow-up for a longer period may not be
indicated.

To our knowledge, this is the first study that addresses the
subject of SPT after OSCC from the follow-up perspective and fo-
cuses on the changing incidence rates throughout the timeline of
survivorship. In order to definitively answer the question if follow-
up after OSCC is needed several factors need to be elucidated, the
most important one being the effect of routine follow-up on sur-
vival and quality of life. As the SPT incidence and prevalence of
etiological factors differs, the answer to the question what to screen
for, whom, and how to screen will not be the same in every pop-
ulation and therefore this data should be validated in other pop-
ulations such as the Asian- and American population on the basis of
population-based data sets.

Due to the different distribution of SPT sites and different timing
of occurrence, there is no place for a ‘one size fits all' HNSCC follow-
up protocol. Given the continuous risk of SPT over follow-up time
after the diagnosis on the index OSCC, the five-year cut-off point for
follow-up is arbitrary. This study shows that routine follow-up
should either stop after two years of follow-up or continue life-
long if effectiveness is proven. Screening for a specific type of SPT
might benefit certain high-risk patient populations, but certainly
not all. The individual follow-up examination and the choice of
additional investigations should be based on a patient's individual
risk profile and discussion between the patient and their named
consultant.
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