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Abstract

Aim:To report 5- and 10-year overall survival (OS) outcomes of squamous cell carcinoma of the
head and neck and identify prognostic factors.
Methods: Data on 2,095 patients at Maharaj Nakorn Chiang Mai Hospital, Thailand between
2007 and 2014 were analysed using the Kaplan–Meyer method to estimate 5- and 10-year
OS rates. Cox proportional hazard regression models were applied to assess the independent
prognostic factors of survival.
Results: 8·7% had hypopharyngeal cancer, 19·7% laryngeal, 53·3% oral cavity and 18·3%
oropharyngeal. Two-thirds of the patients had locally advanced stage (III–IVB). Five- and
ten-year OS rates were 30·1 and 22·8%, respectively.
Conclusions: Cancer site, stage and age at diagnosis were associated with mortality, highlighting
the importance of prevention and early detection.

Introduction

Squamous cell carcinoma (SCC) is the most common type of cancer arising in the upper
aerodigestive tract. SCC of the head and neck (SCCHN) is a serious public health problem, espe-
cially in developing countries, due to its high incidence and prevalence and is a leading cause of
mortality.1 In 2018, there were more than 830,000 new cases (the tenth most common cancer)
and more than 430,000 deaths due to head and neck cancer worldwide (the sixth most common
cause of cancer mortality),2 with the highest incidence in South and Southeast Asia.3,4

The well-known main risk factors are tobacco and alcohol consumption,5–7 but there are
other specific risk factors such as betel nut chewing for oral cavity cancer,8–10 and human
papillomavirus infection for oropharyngeal cancer.11–13 Although SCC is histologically
similar, the specific site of the primary cancer can affect the outcome of treatment due to
the dissimilar risk of metastasis to the cervical regional lymphatic channel and haematologic
dissemination.7,14–18

The 5-year overall survival (OS) rate of SCCHN at 24–65% differs among continents and
even within the same country and has been linked to the prevalence of risk factors.1,7,15–20 In
general, the options of curative treatment at an early stage of the cancer are either surgery
or radical radiotherapy, which have resulted in similar oncological outcomes.21,22 There are
many options for the treatment of locally advanced stage cancer, such as surgery with postop-
erative radiotherapy, concurrent chemoradiotherapy, induction chemotherapy followed by
concurrent chemoradiation or a combination of radiotherapy with targeted therapy.14,21–23

Most patients present with locoregionally advanced disease and already have diminishing
health, thus making them unsuitable for intensive curative treatment.5,7,15–18,24–29

In Thailand, SCCHN is a common type of cancer predominantly affecting males.15

According to the National Cancer Registry, primary cancer of oral cavity is the most common
SCCHN followed by the larynx, oropharynx and hypopharynx.30 From 2010 to 2012, the most
common newly diagnosed SCCHN cancer in northern Thailand was in the oral cavity with an
age-standardised incidence rate per 100,000 population of 4·1 for males and 3·2 for females.
Compared to the previous decade, the incidence is not declining,31,32 and survival rates are
not improving.14,23 A previous study of SCCHN patients treated at Songklanagarind
Hospital, southern Thailand, reported 5-year OS rates for the whole cohort, oral cavity, orophar-
ynx, hypopharynx and larynx of 24·1, 25·91, 19·2, 13·4 and 38·0%, respectively.15Meanwhile, the
previous study in northern Thailand reported that the OS rate of oral cavity SCCHN patients

https://doi.org/10.1017/S1460396920000540 Published online by Cambridge University Press

https://www.cambridge.org/jrp
https://doi.org/10.1017/S1460396920000540
https://doi.org/10.1017/S1460396920000540
mailto:walaithip.bun@gmail.com
https://orcid.org/0000-0002-6675-2948
http://crossmark.crossref.org/dialog?doi=https://doi.org/10.1017/S1460396920000540&domain=pdf
https://doi.org/10.1017/S1460396920000540


was 17%.29 These figures are evidence that the incidence of and
mortality due to SCCHN can differ significantly within the same
country and have been linked to dissimilar risk factors.1,7,15–20

This study aims to evaluate the survival outcomes by gender,
primary cancer site and stage, and age at diagnosis of all patients
with SCCHN at theMaharaj Nakorn ChiangMai Hospital, regard-
less of treatment approach. The result would be useful for people to
be aware of avoiding risk factors and prioritising screening
programmes. Moreover, it reflects on the importance of improving
management as well as prevention, screening and monitoring
programme in northern region of Thailand.

Materials and Methods

Data collection

This was a retrospective observational study of new SCCHN
patients who had been diagnosed at Maharaj Nakorn Chiang
Mai Hospital, Chiang Mai University, Chiang Mai, Thailand
between 2007 and 2014. Demographics and clinical data were
collected on the date of diagnosis (baseline) from the Chiang
Mai Cancer Registry, which is a tertiary care centre in northern
Thailand. The end of follow-up was on 31st December 2018.
The OS rate was calculated from the date of diagnosis of the index
primary tumours to the date of death from any cause. Censored
observations were cases that lose contact at mid-study or cases
that did not experience death before the end of the study. Those
observations were censored at the date of loss to follow-up or at
the end of the study period.

Tumour sites were classified according to the International
Classification of Diseases version 10 (ICD-10) as oral cavity
(C01–C06), oropharyngeal (C10), laryngeal (C32) and hypophar-
yngeal (C13).33 Staging of the cancer (I–IV) was classified using the
American Joint Committee on Cancer guidelines, 7th edition.34

This study separated metastasis stage from locally advanced stage
because treatments used were different and difference survival

rates were expected. Early stage cancer was defined as stages I
and II, locally advanced stage was defined as III to IVB and meta-
stasis stage was defined as IVC.

Statistical analyses

Descriptive characteristics are presented as medians and inter-
quartile ranges (IQRs) for continuous variables and as frequencies
and percentages for categorical variables. Fisher’s exact test was
used to compare the characteristics of the tumour site groups.
The Kaplan–Meier method was used to estimate survival rates,
and the log-rank test was used to compare the survival function.
The Cox proportional hazardmodel was applied to assess the inde-
pendent prognostic factors. Variables with p-value <0·25 in the
univariate analysis were included to the multivariate analysis,35

while those with p-value<0·05 were considered statistically signifi-
cant. All statistical analyses were performed using Stata version 16.

Results

Of 2,095 patients with newly diagnosed as SCCHN, oral cavity
cancer was the most common among the various anatomical sites
(53·3%). The baseline characteristics by tumour site are reported in
Table 1. The median age of the patients was 61 years (IQR: 52–72).
Approximately 50% of the patients were elderly, and those with
laryngeal cancer had relative older presentations than other sites.
The highest proportion of advanced stage (III–IVC) cancer
was found in patients with hypopharyngeal tumours (89·1%) com-
pared to other tumour sites.

Median follow-up duration was 1·4 years (IQR: 0·6–7·6). There
was a total of 1,445 deaths during follow-up, the majority of which
(80·5%) occurred in the first 2 years after tumour diagnosis. The
highest mortality rate was found in patients with hypopharyngeal
cancer (84·7%), followed by oral cavity, laryngeal and oropharyn-
geal cancers (70·6, 65·4 and 63·2%, respectively). The 5- and
10-year OS rates for all patients were 30·1% [95% confidence

Table 1. Baseline characteristics

Characteristic

Overall Oral cavity Oropharynx Hypopharynx Larynx

p-valuea

(n= 2,095) (n = 1,116) (n= 383) (n = 183) (n= 413)

n (%) n (%) n (%) n (%) n (%)

Gender (n= 2,095)

Male 1,425 (68·0) 672 (60·2) 257 (67·1) 147 (80·3) 349 (84·5) <0·001

Female 670 (32·0) 444 (39·8) 126 (32·9) 36 (19·7) 64 (15·5)

Age (years) (n = 2095)

Median age (IQR) 61 (52–72) 61 (51–73) 60 (49–71) 61 (53–74) 63 (56–72)

<60 959 (45·8) 522 (46·8) 191 (49·9) 85 (46·5) 161 (39·0) 0·023

60–69 479 (22·9) 240 (21·5) 81 (21·1) 39 (21·3) 119 (28·8)

>69 657 (31·3) 354 (31·7) 111 (29·0) 59 (32·2) 133 (32·2)

Stage (n= 2,095)

Early (I, II) 376 (18·0) 210 (18·8) 75 (19·6) 8 (4·4) 83 (20·1) <0·001

Locally advanced (III–IVB) 1,419 (67·7) 741 (66·4) 242 (63·2) 155 (84·7) 281 (68·0)

Metastasis (IVC) 64 (3·0) 39 (3·5) 6 (1·5) 8 (4·4) 11 (2·7)

Unknown 236 (11·3) 126 (11·3) 60 (15·7) 12 (6·5) 38 (9·2)

ap-values from the Fisher exact test.
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interval (CI): 28·0–32·2%] and 22·8% (95% CI: 20·7–25·1%),
respectively. The OS rate was not statistically different between
gender (p-value= 0·254), while the survival curves declined in
an orderly fashion from younger to older patients (log-rank test,
p-value < 0·001).

Figure 1 shows the OS rate uniform decline from high to low
cancer stage (p-value <0·001). The OS rate was significantly
different by tumour site (p-value <0·001). Patients with hypophar-
yngeal cancer had a statistically significant lowest survival rate
compared to patients who had other sites of SCCHN [5-year
OS rate was 13·4% (95% CI: 8·6–19·4%) and 10-year OS rate
was 9·7% (95% CI: 5·4–15·4%)]. Meanwhile, patients with oropha-
ryngeal cancer had the highest 5- and 10-year OS rates (36·3%with
95% CI: 31·2–41·5% and 29·8% with 95% CI: 24·4–35·3%, respec-
tively), followed by laryngeal (35·0% with 95% CI: 30·1–39·9%

and 24·4% with 95% CI: 19·3–29·9%, respectively) and oral
cavity (29·0% with 95% CI: 26·1–31·9% and 22·1% with 95%
CI:19·2–25·2%, respectively) (Figure 2). In stratified analysis of
the survival time by cancer stage, there were significant differences
in the 5- and 10-year OS rates for any cancer site in both the early
stage and the locally advanced stage (Table 2); the results showed the
same survival pattern when the stages were combined. Moreover,
patients with hypopharyngeal cancer had the (statistically signifi-
cant) lowest survival rate and patients with oropharyngeal cancer
had the highest. In contrast, for the early stage, the 10-year OS rate
was highest in patients with oral cavity cancer, followed by oropha-
ryngeal and laryngeal cancers (p-value =0·014). For the metastasis
stage, patients with hypopharyngeal and laryngeal cancers died
within the first year after diagnosis, while three patients with oral
cavity and oropharyngeal cancer survived after 5 years.

Figure 1. Kaplan–Meier estimates of overall survival rate by cancer stage.

Figure 2. Kaplan–Meier estimates of overall survival rate by tumour site.
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Table 3 summarises the results of the univariate and multivari-
ate Cox proportional hazard regression analysis of four potential
prognostic factors of SCCHNmortality. In the univariate analysis,
age, tumour site and cancer stage were significantly associated
with the risk of mortality, while in the multivariate analysis, age
[adjusted hazard ratio (aHR): 1·7, 95% CI: 1·5–1·9 for age
60–69 years and aHR: 1·9, 95% CI: 1·7–2·2 for age >69 years
compared to age <60 years; p-value <0·001], tumour site (aHR:
1·4, 95% CI: 1·2–1·8 for hypopharyngeal and aHR: 1·3, 95% CI:
1·1–1·5 for oral cavity cancer compared to oropharyngeal cancer;
p-value <0·001) and cancer stage (aHR: 2·8, 95% CI: 2·5–3·5 for
the locally advanced stage and aHR:5·1, 95% CI: 3·8–3·5 for the

metastasis stage compared to early stage; p-value<0·001) were also
independently associated with a higher risk of mortality.

Discussion

In this retrospective study of 2,095 new cases of SCCHN, oral cav-
ity cancer was the most common among the various anatomical
sites. The results show a higher proportion of locally advanced
stage (67·7%) than early stage. Two-thirds of SCCHN patients
had died by the end of the present study. The 5-year OS rate of
SCCHN patients in this study was slightly higher than in
Southern Thailand,15 but it was very much lower compared to

Table 2. Kaplan–Meier estimates of stage group survival by site analysis

Tumour site

Cancer stagea

Early (I, II) (n= 376) Locally advanced (III–IVB) (n= 1,419)

5-year survival (95% CI) 10-year survival (95% CI) 5-year survival (95% CI) 10-year survival (95% CI)

Oral cavity
(n = 990)

55·84
(48·20–62·80)

49·89
(41·64–57·58)

18·69
(15·68–21·91)

12·28
(09·34–15·66)

Oropharynx
(n = 232)

61·78
(48·81–72·37)

46·41
(32·52–59·18)

31·69
(25·40–38·14)

27·03
(20·32–34·17)

Hypopharynx
(n = 171)

12·5
(0·66–42·27)

NAb 14·47
(09·03–21·14)

11·13
(06·22–17·64)

Larynx
(n = 375)

60·15
(48·26–70·14)

41·98
(28·06–55·28)

28·78
(23·18–34·62)

20·04
(14·60–26·11)

Log-rank p-value 0·017 0·014 <0·001 <0·001

aThere were 236 patients with an unknown cancer stage.
bNot available, because the patients could have died during the calculated year or survived at the end of the study.
Abbreviation: CI, confidence interval.

Table 3. Univariate and multivariate cox proportional hazard regression analysis

Univariate analysis Multivariate analysis

Covariates n/N HR 95% CI p-value aHR 95% CI p-value

Gender 0·252

Female 669/2,094 1

Male 1,425/2,094 1·1 (1·0–1·2)

Age <0·001

<60 years 958/2,094 1 <0·001 1

60–69 years 479/2,094 1·4 (1·3–1·7) 1·7 (1·5–1·9) <0·001

>69 years 657/2,094 2·0 (1·7–2·2) 1·9 (1·7–2·2) <0·001

Tumour site <0·001 0·017

Oropharynx 383/2,094 1

Larynx 413/2,094 1·0 (0·8–1·1) 1 (0·8–1·2) 0·669

Oral cavity 1115/2,094 1·2 (1·0–1·3) 1·3 (1·1–1·5) 0·002

Hypopharynx 183/2,094 1·7 (1·4–2·1) 1·4 (1·2–1·8) 0·001

Stage <0·001 <0·001

Early (I, II) 375/1,858 1 1

Locally advanced (III–IVB) 1419/1,858 2·8 (2·4–3·3) 2·8 (2·4–3·4) <0·001

Metastasis (IVC) 64/1,858 6·0 (4·4–8·1) 5·1 (3·8–6·9) <0·001

Abbreviations: HR, hazard ratio; aHR, .adjusted hazard ratio; CI.confidence interval.
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the United States and Europe, probably because of higher
prevalence of advanced stage at diagnosis of patients in this
study.7,16–18,20 Moreover, most deaths occurred within the first
2 years after diagnosis.

This study revealed that the OS rates were significantly different
by site, with oropharyngeal cancers having the highest 5-year OS
rate, followed by laryngeal, oral cavity and hypopharyngeal. It
should be noted that the 5-year OS rate of oral cavity cancer
was almost twice as high as reported in Malaysian patients.26 In
this study, hypopharyngeal cancer was associated with the highest
risk of mortality compared to other tumour sites, which might be
due to its known aggressive behaviour and no specific early symp-
toms.36,37 Thus, it is not surprising that the highest proportion of
patients with an advanced stage cancer was in this category in
this study.

When focusing on the locally advanced stage, the 5-year OS rate
in the study in India was much higher for oral cavity (46% versus
19%) and laryngeal (53% versus 29%) cancer compared to this
study.28 This was probably due to the fact that patients with incom-
plete treatment and those given only palliative/supportive care
were excluded, while this study incorporated all of the patients
diagnosed during the study period in northern Thailand, including
patients who had completed treatment and those who had refused
treatment, received incomplete treatment or were receiving pallia-
tive treatment.

Consistent with other studies, it was found an association
between tumour stage at diagnosis and the risk of mortal-
ity.5,7,15–18,20,24,25 Patients with locally advanced stage and metasta-
sis stage cancer had an approximately 3- and 5-fold higher risk,
respectively, compared with early stage at diagnosis. These findings
add to the growing body of evidence that advanced stages of
SCCHN at the time of diagnosis are associated with a shorter
survival time.5,7,15–18,20,24,25 Unfortunately, a large proportion of
patients with SCCHN are often not diagnosed until their disease
has reached an advanced stage, requiring multimodal and costly
treatment that often leads to severe physical and psychological
disabilities.5,38

The results were found that patients aged ≥60 years were
significantly associated with a 2-fold higher risk of mortality
compared to younger patients, which was consistent with
previous studies in southern Thailand, the USA, Canada and
Scotland.5,7,15,17,20 Some studies have suggested that the poor out-
come in older patients could be related to co-morbidity, treatment-
relatedmorbidity and the higher prevalence of debilitating illnesses
associated with ageing.24,39,40

In addition, it was found that the majority of SCCHN occurs
in males than females, which is consistent with previous
studies,5,7,15–18,20,24 especially for laryngeal and hypopharyngeal
cancers (6:1 and 4:1, respectively). Some studies revealed that
the higher occurrence rate could be related to differences in smok-
ing amount and alcohol consumption.5–7 However, consistent with
several previous studies, gender was not significantly associated
with OS rate.7,15,16

There was limitation in this study. It did not examine the
association of treatment with the risk of mortality and did not
include the treatment factor in the analysis due to the fact that
treatments in this study were based on the cancer stage (specific
treatment for early stage and combined treatments for locally
advanced stage) and some patients who had refused treatment,
had received incomplete treatment or were receiving palliative care
were still included.

Conclusion

These results emphasise the association of tumour site, stage of
cancer and age at diagnosis on the risk of mortality in SCCHN
patients and highlight the importance of prevention and pre-
cancer screening for the early detection of SCCHN. Survival and
quality of life in SCCHN are directly linked to stage of tumour
at the first detection. Therefore, the results of this study suggest
that people should be aware of avoiding risk factors and enrol
in gender and age-appropriate cancer screening programmes.
Moreover, post-treatment surveillance is important to detect early
recurrent disease. To improve quality of regional and national
healthcare services, it is beneficial to recruit primary care practi-
tioners and oncological specialists.
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