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4. unazuguims (Executive Summary)
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2. Anwufjdunussenindu (gene-gene interaction) wazufduiusseninaduiuladedudans
mﬁﬁmt@aﬂaaaé m’iquqvﬁl LLaxm’iLﬁmmﬂﬂ (gene-environment interaction) AuNIsA
uziSezuumMaAumelawagmaiue I Ia LAY
3. Fnwianuduiusseninsnnuvannranevesdiusenann funsildsuulasvesdiu ps3 lunziss
YaaszUUniumeglalagmaiue sy
4. FnwianuduiudszninmauBsunlamesdu p53 uwazlusiuineg ARsdeaiunsmugy
29951988 (cell cycle) uay nsMBYeLas (apoptosis) Tuiladouzideszuumaiumelauas
MufiveImMIdILaY funensalvaslsa
a3U (agUransvaaesiwAYasuiTeRyalasanis/lasens verRunduazdelaily fRa)
ajulasenisgan 1
MsfnwmdusTesnIanvansvesBufua s As e sAnuzISs uenduthelua
nauaa laun usiSaaenams 377 au uziiwesln 360 Au uzisinasudes 229 au uay uzLse
usaisosudadudrundsvesaevesdiuiu 174 au Taefinguauauiluitaelsaduq fillduziFedan
Snwiilsmenaswausiunslunafedusasiidndvounaastaeigdontuduou 497 au
NaNSANYINUIIANMANABYBI BN GSMTT Sanuduiusiuanuidesionisiinuzislu
uziFeiunauaneneiuld  laowudn  ADH2*1/%2  dustusiueudesiitesasiensiinuzifanaen
9113 (OR 0.64, 95% CI 0.45-0.93); ALDH2*1/*2 dfusiupuidesiianasiensifinuzisetesin
(OR 0.47, 95% Cl 0.26-0.84); CYP2E1 c1/c2 dufusiunrundesionsiinuzifauesisnada (OR 2.69,
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95% CI 1.44-5.02) wazuziSanaadidea (OR 2.04, 95% Cl 1.29-3.20); CYP1AT Ile/Val duiusiuainy
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HeosronisiinuziSussisvlesy (OR 0.50, 95% CI 0.27-0.93) wazuziSanasades (OR 9.42 , 95% C|
4.85-18.31); EPHX1 exon 3 His/His s fuanudssdenisiinuziSsvaene1s (OR 2.21, 95% Cl
1.34-3.65) uavazi5etesunn (OR 2.37, 95% Cl 1.43-3.91) uag EPHX1 exon 4 His/Arg duiusiuniny

a

EewwonisiinuziSeasan (OR 0.58, 95% CI 0.38-0.88) Wan1sANWIEINUIT AUMEINUANEVDLIU
FosluagngAnssuides (Msguuss uazhuueaneses) I interaction eesiitfodfymisada liua s
AuupanesesfiuAumaInviateves EPHX1 exon 3, AuLoanegosuAILMAINTIAIEYEI mEH exon 4
uay NSGUUMARUAILTaINYIaTs CYPIAL 339 & interaction sewinsBu 1y CYP2E1 ffu ADH2,
CYP2E1 U GSTM1, CYP1AL ffu EPHX1 exond aghdlsfinu firvnsmnudusiusaeanudsdunisiie

wziSswesuadulunsinunildaenadesiunisAnerdus AliseauNneu

a3UnalAsaNIg 2

HaN1SAN® mutation Tusieg1augiSwasnesyiln squamous cell carcinoma 31U 165
398 NUMSNAeUUedY 53 43 duvslusiiegne 42 s1g (Seway 25. 5) WaNITAATIEINUI
Fneiengtiosndt 60 T danuynvesnsnaneus ps3 snnningilenguinnin 60 U (Gevas 38.7 iileu

Audeway 17.5, p = 0.002) WANITIATIERAMUFURUSITUINNITNAERUSAUANRAINTAIBVBIEU
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linumnudmiusedrslifodfymeadd  odslsfinnn nudfduiudsening msguuvd wag Ay
vannmaneves GSTM1 leewudn fguymsndaluiiodidu 6STMI null fimwilenaiazny ps3
mutation Tunzi3snnniidguyraniidlusiedidu GSTMI non-null (OR 2.07, 95% CI 0.87-4.89) Lu
Forl GSTML ududerlluszosil 2 WevildansnouzSsanfivuasidaldld fAddluiedidu GsTMI
non-null lifimsvhanuveadudesidsnan JuiliilasiensSeavamnnningiidudeiund oenslsh
pu msAnwilinuufiutusserinanmsiuueanesestunuvainuaevestudensiinnisnas

Wuguesdu p53 lunziss

a3Unalaseng 3
Tusgninsumsfine fflieusSeeSvenardine 1,186 318 woniluusisagesuin  (oral
cavity) 410 518 1z159PavReNAIRIUIN (oropharynx) 357 51¢ UzISIPOVIDY (hypopharynx) 198
I | a % PR ! a a v I3 | a P
wazuwiSanaeades 221 g Sewar 66 vewtheueglussusianuuavszesd  AlieusSindeadedl
gnsssentn 5 Ygeanfedevay 38 mureuziswesUin Seaz 25.9 usisinevesndosnios
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HAaN1sANYINSHARtanvadlUsiulngTsauylugalanlinunsianteenyadlsiy pl6, ps3,

Bcl-2 was Bax Sowvay 13.4, 44.8, 3.7, way 65.9 TunziSarealn wavsovay 17.9, 52.6, 21.9, 75.4 Tu

uziSesUnudtneves LaznsuanoenvedlUsiu p53, Bcl-2 uar Bax Spway 58.1, 18,5 and 87.2

lungiSanasades msuanseenvedlusiu Bax Munn (overexpression) duiusiudnsINssendindlaia

wslunziSeeaUnn (Hazard ratio (HR) 1.77, 95% Cl 1.04-3.01) uazuyiSaosnudsrenes (HR 2.21,

95% Cl 1.00-4.85) Tuwmuzin1suanieanvadlusiu Bcl-2 Mundunusiudnsinissondnifnluuzise

naoades (HR 0.23, 95% Cl 0.06-0.81) @iunisuanioanvodlusiu pl6 wag p53 nuauduiusiu

nsvendnegiitudfy tnvasy wenatnszeglsa war WNTSNYIMAT N1suanseanvedlsiy Bax

way Bel-2 Tudaunzise Wusniadetievauannensailsalunziseaswelazainadnae
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Abstract

AIM: To investigate p53 mutations in esophageal can-
cer in a high-risk population, and correlate them with
smoking, alcohol consumption and betel chewing.

METHODS: One hundred and sixty-five tumor samples
of esophageal squamous cell carcinoma (ESCC) ob-
tained from a university hospital in Songkhla province,
Southern Thailand were investigated for p53 mutations
in exons 5-8, using polymerase chain reaction-single
strand conformation polymorphism analysis, followed
by direct sequencing. A polymerase chain reaction-
restriction fragment length polymorphism (RFLP) assay
was additionally used to confirm possible germline mu-
tation in intron 6. A history of risk habits was obtained
by interviews. The association between risk habits and
mutation frequency was evaluated using the y” test.

RESULTS: The studied specimens were from 139 male

(4 9
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and 26 female patients with ESCC, treated at Songkla-
nagarind Hospital. Most of the patients were smokers
(86.7%) and alcohol consumers (72.73%), and 38.3%
were betel chewers. Forty-three mutations of the p53
gene were detected in 25.5% (42/165) of tumor sam-
ples. Mutations were most commonly found in exon 5
(25.6%) and exon 8 (25.6%). Mutations in the hot-spot
codon 248 were found in four cases (9.3% of all muta-
tions). G:C—C:G (30.23%), G:C—A:T (27.90%) and G:C
—T:A (16.28%) were the prevalent spectra of muta-
tions. Unexpectedly, among 10 intronic mutations, eight
cases harbored a similar mutation: G—C substitution
in intron 6 (nucleotide 12759, GenBank NC_000017).
These were additionally confirmed by the RFLP tech-
nique. Similar mutations were also detected in their
matched blood samples using RFLP and direct sequenc-
ing, which suggested germline mutations. There was
no significant correlation between risk habits and p53
mutation frequency.

CONCLUSION: A proportion of Thai ESCC patients
harbored specific intronic p53 mutations, which might
be germline mutations. Further studies are needed to
explore this novel finding.

© 2010 Baishideng. All rights reserved.
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noma; p53 gene; Germline mutation; Mutation; Intron

Peer reviewer: Mitsuyoshi Urashima, MD, PhD, MPH, Divi-
sion of Molecular Epidemiology, Jikei University School of
Medicine, 3-25-8 Nishi-shimbashi, Minato-ku, Tokyo 105-8461,
Japan

Thongsuksai P, Boonyaphiphat P, Puttawibul P, Sudhikaran W.
Specific intronic p53 mutation in esophageal squamous cell
carcinoma in Southern Thailand. World J Gastroenterol 2010;
16(42): 5359-5366 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v16/i42/5359.htm DOI: http://dx.doi.
org/10.3748/wjg.v16.142.5359

November 14, 2010 | Volume 16 | Issue 42 |



Thongsuksai P et a/. p53 mutations in ESCC

INTRODUCTION

HEsophageal cancer is the eighth most common cancer
worldwide, and there were 462000 new cases in 2002
It is a disease of high mortality, and ranks as the sixth
most common cause of cancer death. There is a2 marked
variation in incidence in different regions of the world;
a 20-fold difference is observed between high-risk China
and low-risk Western Africa. Other areas of moderately
high risk are Southern and Eastern Africa, South-Central
Asia, and Japanm. It seems that environmental carcino-
gens are responsible for these geographic differences
and the different histological types. Tobacco and alco-
hol use are the main risk factors in Europe and North
America™, and other factors including betel chewing,
hot beverages, fermented food, nutritional deficiencies
or familial predisposition can be responsible for high
rates in other high- or moderate-risk regionslm

The incidence of esophageal cancer in Thailand is
relatively low when one considers the country-wide esti-
mates, with an age-standardized incidence rate (ASR) of
4.7 per 100000 males in 1999". However, the incidence is
exceptionally high in Songkhla province in Southern Thai-
land, with an ASR of 8.1 per 100000 males, which is close
to worldwide incidence. In this region, oral cancer is event
more prevalent, with the highest incidence (ASR 9.4 per
100000 males) compared to other regions of the country.
Most esophageal cancer cases in Thailand are squamous
cell carcinomas. In our previous case-control study, alco-
hol consumption, cigarette smoking and betel quid chew-
ing were found to be strong risk factors for esophageal
squamous cell carcinoma (ESCC)".

The p53 tumor suppressor gene is an important gene
in cell cycle regulation and apoptosis. Mutations in the
P53 gene have been implicated as crucial events in the
development of various cancers, including ESCC", and
they have been identified as a vulnerable target for criti-
cal DNA damage. Analysis of p53 mutations in various
human cancers has denoted a characteristic mutational
pattern that is related to specific endogenous as well as
exogenous carcinogen-related agents; a finding that has
given rise to the term “mutagen fingerprints” in DNA".

p53 mutations in ESCC from Thailand have been re-
ported by two groups in 1997 and 2000"*"". However, the
numbers of cases were small and the relationship between
mutations and risk habits were not explicitly evaluated.
Here, we analyzed the p53 mutation profile of a larger
sample set (165 cases) of ESCC using single-strand con-
formation polymorphism (SSCP) analysis and direct se-
quencing, In addition, the relationship between mutation
frequency and risk habits, namely alcohol consumption,
cigarette smoking and betel quid chewing, was examined.

MATERIALS AND METHODS

Patients and samples

Patients who were diagnosed with ESCC and treated at
Songklanagarind Hospital during 1999-2005 were consid-
ered as candidates for the study. The study was approved
by the Ethics Committee of the Faculty of Medicine,

(49
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Prince of Songkla University, and informed consent was
obtained from the patients. Data concerning detailed
histories of tobacco use, alcohol consumption and betel
chewing were obtained zia face-to-face interviews using
structured questionnaires. Only cases with available fresh-
frozen tissue samples were included. Tissue samples were
obtained from biopsy or surgical resection specimens,
snapped frozen and stored at -80°C until DNA extraction.
All of the cases were primary tumors that had not been
treated with radiation or chemotherapy.

Polymerase chain reaction-SSCP analysis

DNA was extracted from frozen tissues by standard
methods. The tissue was digested overnight at 37°C in ly-
sis buffer that contained 10% SDS, 10 mmol/L Ttis, pH
8.0, 10 mmol/L NaCl, 10 mmol/L EDTA and 20 pL
10 mg/mL proteinase K. DNA extraction was pet-
formed using the phenol-chloroform method and it was
ptecipitated by 1/10 volume of 4.0 mol/L NaCl and
two volumes of cold absolute ethanol.

Exons 5-8 of the p53 gene were polymerase chain
reaction (PCR)-amplified from tumor DNA, and mu-
tations were detected by SSCP analysis. Samples that
showed band shift were subjected to direct sequenc-
ing. Four sets of primer used were as follows: exon 5:
TCTTCCTACAGTACTCCCCT sense, AGCTGCTCAC-
CATCGCTATC antisense; exon 6: GATTGCTCTTAG-
GTCTGGCC sense, GCAAACCAGACCTCAGGCGG
antisense; exon 7: TTATCTCCTAGGTTGGCTCT
sense, GCTCCTGACCTGGAGTCTTC antisense; exon
8: TCCTGAGTAGTGGTAATCTA sense, GCTTGCT-
TACCTCGCTTAGT antisense.

PCR reactions were performed in a 50-pl. volume reac-
tion mixture that contained 0.5 pug genomic DNA, 10 pmol
each primer, 100 mmol/L Tris, pH 8.3, 500 mmol/L
KCl, 1.5 mmol/L MgClz, 200 pmol/L dNTPs, and 1.25 U
AmpliTag Gold (Perkin-Elmer, Foster City, CA, USA).
Amplification was cartied out in a Perkin-Elmer 480 DNA
Thermal Cycler. The PCR conditions were 95°C for 10 min,
followed by 35 cycles of 94°C denaturation for 1 min,
58°C annealing for 1 min, and 72°C extension for 1 min.
The final extension was conducted at 72°C for 10 min.

For SSCP analysis, 2 pl. PCR product was mixed with
5 ul. 95% deionized solution that contained 0.1% bromo-
phenol blue. The mixture was heat-denatured at 100°C for
5 min and rapidly placed on ice. Four microliters of cach
denatured product of exons 5 and 8 were loaded on to the
12% polyacrylamide gel (10 cm X 8 cm X 0.75 cm) with
5.26% crosslinking (19:1 acrylamide/bisacrylamide), sup-
plemented with 5% glycerol. For exons 6 and 7, a ratio of
49:1 acrylamide/bisacrylamide (2.04% crosslinking) was
used. Electrophoresis was performed in an ice box (12°C)
at 2 W and constant 10 mA for 5 h for exons 5 and 8 and
1 h for exons 6 and 7. Positive controls, which consisted
of samples that had been confirmed by direct sequencing
to contain the p53 mutation, were run with each SSCP gel
that was stained with silver nitrate. All positive cases were
confirmed at least once by a separated PCR reaction and
SSCP run.

November 14, 2010 | Volume 16 | Issue 42 |



DNA sequencing
The PCR products that showed band shift on the SSCP
gel were purified using QIAquick PCR Purification Kit
(Qiagen, Hilden, Germany) and then directly sequenced
using the Ready Reaction Dye Terminator Cycle Sequenc-
ing kit (Perkin-Elmer). The primers used in sequencing
were the same as those used in the PCR. Sequencing was
performed on an automated sequencer (ABI-Prism 310,
Applied Biosystems, Foster City, CA, USA). All muta-
tions were confirmed by sequencing both DNA strands.
For intron 6 mutation at nucleotide 12759, other
primers, not overlapped to the mutation point, were used
(forward 5'-GCCTCTGATTCCTCACTGAT-3"; reverse
5"TAAGCAGCAGGAGAAAGCCCC-3"). This expeti-
ment was also performed on four available matched blood
samples and the sequencing was performed on an auto-
mated sequencer (ABI-Prism 3130).

PCR:-restriction fragment length polymorphism analysis
to detect intronic G— C at nucleotide 12759

As a significant number of cases showed G—C substitu-
tion in intron 6 at the 18th base after the end of exon 6
(corresponding to nucleotide 12759 based on GenBank
NC_000017), we additionally confirmed this mutation
through restriction fragment length polymorphism (RFLP)
analysis. This analysis was also performed on matched
blood samples of these cases to investigate whether they
were germline mutations.

The 181-bp PCR product was amplified using prim-
ers, forward 5-GCCTCTGATTCCTCACTGAT-3"; and
reverse 5-TTAACCCCTCCTCCCAGAGA-3'. The PCR
was performed with 100 ng genomic DNA that con-
tained 20 mmol/L Tris-HCl (pH 8.4), 50 mmol/L KCl,
2.0 mmol/L MgClz, 37.5 pmol/L each nucleotide, and
1.25 U Taq polymerase. The cycling conditions were 95C
for 5 min, followed by 35 cycles of 95°C denaturation
for 1 min, 60°C annealing for 1 min, and 72°C extension
for 1 min, with a final extension of 72°C for 10 min. A
10-uL. aliquot of each successful reaction was digested
with 10 U BssHI restriction enzyme (New England Bio-
labs, Beverly, MA, USA) in 2.5 uL. 10 X NEB4 buffer
with 12.5 pL. water at 37°C for 2 h. The BsaHI-digested
fragments were separated on 10% polyacrylamide gel. A
complete digestion (denoted mutation) gave 158-bp and
23-bp DNA fragments.

RESULTS

Patients and clinical data

The study included 165 tumor samples from 139 male
and 26 female patients with ESCC diagnosed during
1999-2005. The mean age of patients was 63.4 years
with a range of 37-91 years (Table 1). Most patients were
habitual current smokers (86.7%) and drinkers (72.73%),
with most of them (71.5%) reporting both habits. Habit-
ual betel chewing was reported in 17 out of 26 females

(65.4%) and in 45 out of 136 males (33.1%).
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Variable Category No. of subjects Frequency (%)
Sex Male 139 84.2
Female 26 15.8
Age (yr) Mean, range 63.4 (37-91)
Smoking Never 19 11.6
Habitual 143 86.7
Occasional 3 1.8
Drinking Never 33 20.0
Habitual 120 72.7
Occasional 12 7.3
Betel chewing  Never 78 48.1
Habitual 62 38.3
Occasional 22 13.6
Location n (%)
Exon 5 11 (25.58)
Exon 6 1(2.33)
Exon 7 9 (20.93)
Exon 8 11 (25.58)
Intron 5 1(2.33)
Intron 6 8 (18.60)
Intron 8 1(2.33)
Exon-intron 6 1(2.33)
Type of mutations
Transitions
G:.C->AT 8 (18.60)
G:C-> AT at CpG 4 (9.30)
AT ->G:C 2 (4.65)
Transversions
G.C->CG 13 (30.23)
GC->TA 7 (16.28)
AT ->T:A 4 (9.30)
Tandem
GT ->TA 1(2.33)
Deletion 4 (9.30)

Mutation frequency and patterns

A total of 43 mutations were found in 42 tumors of the
165 samples (25.45%). The representative SSCP gels and
sequencing chromatograms are shown in Figure 1.

Twenty-five mutations were missense mutations; one
was nonsense, four were frameshift deletions, three were
stop codons, and 10 were single base substitutions in
the intron region. Mutations in coding sequences were
most commonly found in exon 5 (25.58%) and exon 8
(25.58%) (Table 2). Among the 10 intronic mutations
found, eight were intron 6 mutations.

Of the five major mutation hot spots of the p53 gene
(codon 175, 245, 248, 273 and 282), mutations at codon
248 were observed in four cases (accounting for 9.3% of
all mutations), whereas mutations at other codons were
not found.

The types of mutations are shown in Table 2. The
most common type was G:C—C:G (30.23%), followed
by G:C—A:T (27.90%) and G:C—T:A (16.28%). Sut-
prisingly, eight out of 10 intronic mutations were found
at the same location, that is, a G—C substitution at the
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Exon 7
+ - +

A FExons Exon 6
- + -

B GCGCTNCCCCCACCATGAG GCATGAACCNG AGGCCCATC
120 130 40 50

l l

Figure 1 Single-strand conformation polymorphism analysis and direct
sequencing of p53. A: Single-strand conformation polymorphism of p53, exons
5-8 in representative positive cases (+), which showed anomalous bands com-
pared to normal bands in negative cases (-); B: Sequencing chromatograms that
represent case E355 (left), which shows TGC-> TTC mutation at codon 176 (arrow)
and case E106 (right), which shows CGG-> CAG at codon 248 (arrow).

18th base after the last codon of exon 6 (nucleotide
12759, GenBank NC_000017). The details of the muta-

tions of all the cases are shown in Table 3.

Intronic G— C substitution at nucleotide 12759

As a result of the high frequency of intron 6 G—C substi-
tution at 12759 (eight cases), we confirmed these mutations
by the RFLP method and the results were similar. We fur-
ther investigated whether these were germline mutations
by examining their matched blood samples through RFLP
and direct sequencing. Seven blood samples were available
for RFLP and the results denoted a mutation in all of the
cases, which suggested germline mutations (Figure 2). The
DNA of only four blood samples was available for further
direct sequencing and the mutations were confirmed in
three out of four samples examined (Figure 2).

We also evaluated functional changes in the p53
proteins of these cases using an immunohistochemistry
method (p53 antibody DO-7 clone; DakoCytomation,
Carpinteria, CA, USA). Only five cases had adequate tis-
sue for evaluation and the results showed diffuse strong
expression in four cases and negative expression in one.

Mutations in relation to clinical factors and exposure

The frequency of mutations in relation to clinicopatho-
logical variables is shown in Table 4. Patients younger
than 60 years had a significantly higher frequency of
p53 mutations than older patients (38.7% vs 17.5%, P =
0.002). The mutation frequency was equal in both sexes.
In relation to lifestyle habits, the frequency of mutations
was slightly higher in non-smokers (36.4%) than smok-
ers (23.8%), and in non-drinkers (33.3%) than drinkers
(22.5%). The mutation frequency among betel and non-
betel chewers was equal (24.2% and 25.0%). However,
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B
CTGGGGTCTCTGGGAGG
133 139
Normal G
il
|
Mt
A
C D
AACTGGCGTCTCTGGG MACTGGCGTCTCTGGG
134 141 97 109
G->C G->C

' '

Figure 2 Restriction fragment length polymorphism analysis and direct se-
quencing to detect intron 6 mutation. A: Detection of the G to C substitution at
base 18 after the end of exon 6 by polymerase chain reaction-restriction fragment
length polymorphism using BsaH| restriction enzymes. Lane 5 is the size marker.
Lanes 1, 3, 6, 8 are uncut 181 bp products of blood (b) and tumor (t) samples
of E189 and E199, respectively. Lanes 2, 4, 7, 9 are cut products of the corre-
sponding samples, which show 181 bp and 158 bp fragments, which indicate the
presence of a mutation. The 23-bp fragment was not detected in this gel; B-D:
Sequencing chromatograms of the corresponding site. Normal sample (B); tumor
(C) and blood (D) samples show G to C substitution.

there were no statistically significant differences in muta-
tion frequency between exposed and non-exposed pa-
tients to all of the three habits.

DISCUSSION

The present study is the third on p53 mutations in Thai
ESCC patients. All of the samples in these three stud-
ies were from the same hospital, a university hospital
in Songkhla province, Southern Thailand. These stud-
ies were conducted at different times, and the present
study confirmed the findings of the previous studies and
found an additional unique mutation profile.

The present study demonstrated a 25.45% (42/165)
frequency of p53 mutations. This frequency is relatively
low compared to those of previous studies; however,
wide variations in p53 mutation frequencies, ranging from
17% to 80%, have been reported. These variations might
be related to several factors including the sensitivity of
technique used in the detection of the mutations, the
length of the examined regions, and the number of cases.
However, the most notable factor responsible for the fre-
quency variation could be the difference in mutagens in
different populations. A high frequency of p53 mutation
(> 50%) is usually reported in countries with a high inci-
dence of ESCC, such as China and France!*"”| whereas
lower frequency of mutation is found in low- or moder-
ate-incidence countries'"". Thailand is a moderate-risk
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Case ID Age (yr)/sex Exon Codon Nucleotide change AA change Exposure
Smoke Alcohol Betel

El111 60/M 5 130-131 3 bp deletion Frameshift Yes Yes Yes
E303 73/M 5 134-137 10 bp deletion Frameshift - - -
E006 63/M 5 156 CGC ->CCC Arg -> Pro Yes Yes No
E271 57/M 5 158 CGC->CTC Arg -> Leu Yes Yes No
E072 58/F 5 159 GCC->CCC Ala ->Pro Yes Yes Yes
E200 60/F 5 161 GCC-> ACC Ala -> Thr Yes Yes Yes
E397 56/M 5 167 CAG -> CGG Gln -> Arg Yes Yes No
E379 66/M 5 168 CAC ->CTC His -> Leu Yes Yes No
E355 61/M 5 176 TGC -> TTC Cys -> Phe Yes No Yes
E014 77/M 5 176 TGC ->TAC Cys -> Tyr No Yes Yes
E022 46/M 5 184 GAT -> AAT Asp -> Asn Yes Yes Yes
E464 68/M 6 190 CCT > CTIT Pro -> Leu Yes Yes No
E259 60/M 7 228-232 21 bp deletion Frameshift Yes Yes No
E320 72/M 7 234 TAC -> TGC Tyr -> Cys No Yes Yes
E264 52/M 7 238 TGT -> TAT Cys -> Tyr Yes Yes No
E446 58/M 7 245 GGC -> CGC Gly -> Arg Yes Yes No
E106 56/M 7 248 CGG -> CAG (CpG site) Arg ->GIn Yes Yes No
E298 79/F 7 248 CGG -> TGG (CpG site) Arg ->Trp Yes No Yes
E294 52/M 7 248 CGG -> TGG (CpG site) Arg ->Trp Yes Yes No
E419 54/M 7 248 CGG -> TGG (CpG site) Arg ->Trp Yes Yes No
E022 53/M 7 249 AGG -> ATG Arg -> Met Yes Yes No
E012 74/M 8 266 GGA -> TGA Gly -> Ter (end) Yes Yes No
E231 54/M 8 272 GTG > TAG Val -> Ter (end) Yes Yes Yes
E455 46/M 8 272 GTG -> ATG Val -> Met No Yes Yes
E449 47/M 8 278 CCT -> TCT Pro -> Ser No Yes Yes
E002 53/M 8 279 GGG -> GAG Gly -> Glu Yes Yes -
E027 54/M 8 280 AGA -> AGT Arg -> Ser Yes Yes No
E444 79/M 8 283 CGC->CCC Arg -> Pro No Yes No
E387 74/F 8 286 GAA > CAA Glu -> GIn Yes Yes No
E146 62/M 8 287 GAG ->TAG Glu -> Ter (end) Yes Yes No
E181 58/F 8 287 GAG -> TAG Glu -> Ter (end) No No No
E408 58/F 8 296 CAC->CTC His -> Leu No No No
E462 74/M Exon-intron 6 21 bp deletion Affect splice site Yes Yes No
E023 51/F Intron 5 TGAGC -> TCTGC - No No Yes
E158 61/M Intron 6 GGGG -> GGCG - Yes Yes Occ
E169 53/M Intron 6 GGGG -> GGCG - Yes Yes No
E189 60/M Intron 6 GGGG -> GGCG - Yes Yes Yes
E199 48/M Intron 6 GGGG -> GGCG - Yes Yes Yes
E240 61/M Intron 6 GGGG -> GGCG - Yes Yes -
E302 41/M Intron 6 GGGG -> GGCG - Yes Yes Occ
E329 63/M Intron 6 GGGG -> GGCG - Yes Yes Yes
E435 45/M Intron 6 GGGG -> GGCG - Yes Yes No
E409 56/M Intron 8 ACGAG -> ACTAG - Yes Yes Yes

Occ: Occasional.

area for ESCC; therefore, the frequency can be expected
to be relatively low.

Nevertheless, the two previous studies from Thailand
have demonstrated higher frequency of p53 mutations
compared to the present study" >’ The first study by
Suwiwat ez a/'” has reported 10 mutations in eight out
of 16 (50%) cases. The second study by Taniére ef al/"
has reported 25 mutations in 23 out of 56 cases (41%).
The lower frequency might represent underestimated
data, whereas the higher frequency might represent over-
estimated data. The low frequency of mutations in the
present study might have been due to various factors,
among which was the fact that we used tumor samples
that could have contained both tumor and non-tumor
cells, in contrast to the microdissected tumor cells used
in the study of Taniére ez a/". With regard to the screen-
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ing method used, both SSCP and denaturing gradient gel
electrophoresis (Taniere study) have been reported to
have comparable sensitivity"”. However, the small num-
ber of cases examined could result in over-figured data
due to sampling bias.

The present study demonstrated heterogeneous mu-
tation types, which predominantly involved the G:C base
pair. This is similar to previous Thai reports except for
a relatively higher proportion of G:G to C:G transver-
sion (30% w»s 23%) and a lower proportion of G:C to
AT transition at CpG (9.3% »s 17.14%). The patterns
of predominant G:A to AT transition and G:C to T:A
transversion have also been reported in high-risk areas
such as China"** and moderate-risk countries such as
Japan and India"**". This is different, however, from
the high-risk area of Western Europe where a relatively
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Variables Mutant p53 Wild-type p53 P value
Sex

Male 36 (25.9) 103 (74.1)

Female 6(23.1) 20 (76.9) 0.762
Age (yr)

< 60 24 (38.7) 38 (61.3)

> 60 18 (17.5) 85 (82.5) 0.002
Family history

Yes 6 (37.5) 10 (62.5)

No 33 (23.7) 106 (76.3) 0.230
Smoking

Yes 34 (23.8) 109 (76.2)

No/ occasional 8 (36.4) 14 (63.6) 0.207
Drinking

Yes 27 (22.5) 93 (77.5)

No/occasional 15 (33.3) 30 (66.7) 0.155
Betel chewing

Yes 15 (24.2) 47 (75.8)

No/occasional 25 (25.0) 75 (75.0) 0.908

higher proportion of mutations at the A:T base pair has
been reported™.

The G:C to A:T transition accounted for 28% of all
mutations in the present study. One-third of these (4/12
mutations) were G:C to A:T transition at the CpG site,
and all were found at the hot spot codon 248. A G:C to A:
T transition at the CpG site was thought to have resulted
from spontaneous deamination of 5-methylcytosine to
form thymine™, which preferentially occurred at codons
175, 245, 248, 273 and 282 in the p53 gene. The previous
Thai studies have reported transition at the CpG site of
codon 175 (one case), 273 (one case) and 248 (three cas-
es)">". These findings suggest that codon 248 is the most
common hot spot codon in Thai ESCC cases.

In reference to the G:C to A:T transition at a non-
CpG site, laboratory studies have found that it is the most
common mutation caused by alkylating agents, consis-
tent with O°-methylguanine mispairing with thymine™
Mutagenic alkylating N-nitrosamines in tobacco smoke
might be responsible for this mutation. In China and In-
dia, dietary N-nitrosamines might also contribute to this
mutation type[ZO’ZSJ. Our previous study has demonstrated
that betel chewing also is a strong risk factor for ESCC in
Thailand”. Nitroso derivatives from areca alkaloids have
been proven to be oncogenic in animal models™. They
have been found probably to account for the predomi-
nant G:A to AT transition in betel-chewing-related oral
cancers”’. Most of the patients in the current study had a
history of drinking and smoking, as well as betel chewing,
therefore, smoking and betel chewing might both contrib-
ute to the G:C to A:T transition in Thai ESCC patients.
However, it is difficult to identify a specific type of muta-
tion with a specific risk factor because the mutation pat-
terns are considerably heterogeneous and most patients
have multiple risk habits.

In the present study, we unexpectedly found a high
frequency of G to C substitution at the 18th base after the
end of exon 6 (nucleotide 12759, GenBank NC_000017).
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We additionally found that these were germline mutations
because similar mutations were also found in their blood
samples. We validated these results by a second method,
the RFLP.

From the total of 26597 somatic mutation records in
the IARC TP53 database, version R14™  intronic muta-
tions have been found in 699 records, which represents
2.63% of the total mutations. G to C substitution at
nucleotide 12759, similar to the present study, has been
found in three cases; two were gastric lymphomas from
Hong-Kong™ and one was small-cell lung carcinoma
from Russia””. There was a case of ESCC reported to
have intron 6 G to C at nucleotide 12758. Surprisingly,
this was a case from the study of Taniére ¢ /", which
was the previous study from our hospital. Looking at the
details of the mutation in this published article, we found
it to be GGGG—GGCG (case 9, Table 1), which rep-
resents a change at the 18th base after the end of exon 6
or nucleotide 12759, based on the GenBank NC_000017
reference sequence, rather than at nucleotide 12758. Sur-
prisingly, in this case, a similar mutation was also found in
the adjacent uninvolved tissue and gastric mucosa, which
suggests a germline mutation. These findings suggest that
intronic G to C substitution at nucleotide 12759, which
might be a germline mutation, is prevalent in Thai ESCC.
It should be noted that the cases included in the Taniere
study would not have been included in the present study
because the periods of sample collection did not ovetlap
(1990-1998 »s 1999-2005).

The role of intronic base changes on the function of
genes has been questioned. However, some studies have
demonstrated alterations in introns or splice donors that
affect the expression or function of the p53 genepmzj. In
particular, Lehman ez al’ have demonstrated functional
change of the immortalized lymphoblastoid cell lines de-
rived from familial breast cancer patients who had germ-
line G to C substitution in intron 6 at nucleotide 13964 (or
nucleotide 13274 based on the GenBank NC_000017). In
addition, immunohistochemical analysis of breast tumors
from these patients also has revealed high levels of mutant
p53 protein, which suggests a functional mutation. Our
results were consistent with this study, which confirms
that cases with suspected germline G to C substitution at
12759 have a high level of p53 expression. All this evi-
dence indicates that germline intronic G to C substitution
at 12759 is prevalent and associated with inherited risk
of ESCC in Songkhla, Thailand. In a recent IARC TP53
database, version R14™ this intronic base change has
not been reported as any polymorphic sequence variation
(polymorphism) or germline mutation. However, as this
mutation was not investigated in healthy controls in the
current study, any conclusion on the role of this mutation
is still limited. Further studies to detect this mutation in
healthy controls as well as in familial members of affected
patients should be performed.

It is believed that p53 mutations result from specific
carcinogens“”. In some cancers, such as those of the
lung or urinary bladder, the link between risk factors, in
particular smoking, and p53 mutation frequency and/or
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pattern have been consistently demonstrated™ . How-
ever, such data on esophageal carcinoma are limited and
inconsistent™*. Consistent with some of these reports,
the present study did not find any association between p53
mutation frequency and smoking, alcohol consumption or
betel chewing. Various teasons could account for the lack
of association. ESCC might be associated with many risk
factors. This hypothesis is supported by studies from India
that have found a significant correlation of p53 mutation
frequency in ESCC with diets rich in nitrosamines™. Tn
addition, risk of cancer development might be different
among exposed individuals due to genetic polymorphism
of carcinogen-metabolizing enzymes, which determine
individual capacity to detoxify carcinogens. This could
modify the relationship between the exposure and gene
mutation. Finally, the sample size in the current study
could have been too small to detect any significant asso-
ciation between exposure and p53 gene mutation.

In conclusion, our results have demonstrated that
the Thai population, which is in a moderate-risk area for
ESCC, has p53 mutational spectra that are likely related to
specific endogenous and exogenous carcinogens. Howev-
er, a statistically significant relation between the mutation
frequency among exposure groups was not demonstrated.
We unexpectedly found a high frequency of G to C mu-
tation at intron 6, which might be germline mutations.
Further studies are needed to explore the questions arising
from the results observed.
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Background

Cancer of the esophagus is prevalent in some regions of the world including
Thailand. It is a dreadful disease that patients may die shortly after diagnosis.
Environmental factors as well as familial predisposition have been shown to be
associated with the development of this cancer, possibly via an alteration of the
p53 tumor-suppressor gene.

Research frontiers

Mutations in the p53 gene have been implicated to be critical events in the
development of various cancers. Significant association between specific expo-
sures and the p53 mutations has been evident in some cancers, but the data in
esophageal squamous cell carcinoma are limited.

Innovations and breakthroughs

The mutation profiles identified are consistent with most previous reports. The
mutation types, G:C to C:G (30.2%), G:C to A:T (27.9%) and G:C to T:A (16.3%)
were prevalent and likely to be associated with combination of exposures. Ex-
ceptionally, a unusually high frequency (8 from 42 cases) of intron 6 mutation (G
to C substitution) at nucleotide 12759 was found and they were proofed to be
germline mutations.

Applications

The results indicated that a proportion of esophageal cancer in this region is
heritable. Further study is to be conducted to identify this specific germline
mutation in healthy population and in familial members of the patients. The in-
formation would be valuable for designing diagnosis and preventive intervention
in high-risk population.

Terminology

An intron is a region within a gene that is not translated into protein. It is tran-
scribed to pre-mRNA and subsequently removed by a process called splicing. A
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germline mutation is a heritable variation in the lineage of germ cells. Mutations
in these cells are transmitted to offspring while those in somatic cells are not.
Germline mutations play a key role in genetic diseases and also in certain types
of cancer.

Peer review

The authors found intronic p53 mutation in esophageal squamous cell carci-
noma in Southern Thailand, which was considered as a germline mutation. This
is a novel finding and interesting.
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The Prognostic Value of pS3, Bcl-2 and Bax Expression
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Objective: Determine the prognostic value of p53, Bcl-2 and Bax expression in cancer of the larynx.

Material and Method: Ninety-four patients diagnosed with laryngeal squamous cell carcinoma were analyzed for 5-year
overall survival in relation to immunohistochemical expression of p53, Bcl-2, and Bax proteins.

Results: The present study included 86 males and eight females with a mean age of 65.1 years. Half of the patients (51%)
were in stages III and IV. Radiation (44.7%) and radiation plus surgery (40.4%) were the main treatments. The frequency
of p53, Bcl-2, and Bax expression was 58.1%, 18.5%, and 87.2%, respectively. The 5-year overall survival rate was 49.7%.
Univariate analysis revealed that T-stage, N-stage and treatment were significantly associated with 5-year overall survival.
In the multivariate Cox regression, T-stage, treatment, and Bcl-2 expression were significantly associated with survival.
Positive Bcl-2 expression was associated with better survival (Hazard ratio 0.23, 95% CI 0.06-0.81).

Conclusion: The positive Bcl-2 expression is an independent prognostic marker in laryngeal squamous cell carcinoma.
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Head and neck cancers are the sixth most
common cancers in the world with a global incidence
0f 700,000 cases per year). Squamous cell carcinoma
constitutes the majority of tumor types of head and
neck squamous cell carcinoma (HNSCC), including
oral cavity, larynx, and pharynx respectively.

In most reports, more than half to two-thirds
of the HNSCC patients are at advanced stages of
disease at presentation, and this contributes to poor
survival of the patients. Even with the advances in
medical technologies, the survival outcomes of
HNSCC have only subtly increased during the past
two decades®. Therefore, identification of biological
markers to predict a patient’s clinical outcome is crucial
for effective treatment planning.

Apoptosis and cell cycle control are the
two intimately linked molecular pathways involved
in carcinogenesis and progression of cancer cells. p53
protein, a product of TP53 tumor suppressor gene,
plays a role both in cell cycle control and apoptosis by
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inducing growth arrest and initiating apoptosis after
exposure to DNA damage®. Mutation of the TP53 gene
results in an abnormal protein that can be detected
by a routine immunohistochemical technique. The
p53 protein regulates apoptosis via transcriptional
activation of Bax and suppression of Bcl-2¢. Bax
and Bcl-2 are important members of the Bcl-2
family proteins, which play roles in the regulation of
apoptosis®. Apoptotic cell death is an important
mechanism for radiation response. Therefore, the
ability of tumor cells to confer apoptosis is thought
to relate to treatment success or failure.

Many studies have evaluated the prognostic
value of p53, Bcl-2, and Bax or other apoptotic proteins
in HNSCC, with the largely conflicting results.
Therefore, the authors simultaneously evaluated the
expression of p53, Bcl-2, Bax in a large series of LSCC.

Material and Method

The present study was reviewed and
approved by the institutional ethics committee. The
studied subjects included 94 patients who sought
treatment at Songklanagarind Hospital, Department
of Otolaryngology Head and Neck Surgery, Faculty of
Medicine, Prince of Songkla University, with primary
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laryngeal squamous cell carcinoma (LSCC), from
January 2002 to December 2004. The demographic and
clinical data were reviewed, as well as the extent of
tumor, lymph node involvement, and stage determination,
classified according to the International Union against
Cancer (UICC) classification, fifth edition, 1997.

Surgical resection or radiotherapy was given
for patients in stage I and early stage II cancer,
combined surgery and radiotherapy was for late stage
IT to stage IV disease, and radiochemotherapy for
advanced cancer with an unacceptable outcome of
surgical morbidity. Radiotherapy alone was considered
for palliative treatment in patients with advanced disease
who were not physically fit for combined therapy.

Death information was obtained from the
census registration data of the Department of Provincial
Administration, Ministry of Interior, where the data is
linked nationwide. Patients not found dead in this
database up to December 2009 were designated as
alive in this present study cohort.

Immunohistochemistry and evaluation

Immunohistochemistry was performed on
paraffin sections. Antigen retrieval was accomplished
by immersing slides in Tris EDTA buffer pH 9 in a
pressure cooker at 95°C for 4 minutes. Endogenous
peroxidase was blocked by 3% hydrogen peroxide.
The slides were incubated with primary antibodies
against p53 (clone DO7, DakoCytomation; dilution
1:100), Bcel-2 (clone bcl-2/100/D5, Novocastra;
dilution 1:80) and Bax (polyclonal, DakoCytomation;
dilution 1:150). The slides were then incubated with
EnVision for 30 minutes followed by color development
using diaminobenzidine and counterstained with
hematoxylin. The sections of esophageal squamous
cell carcinoma that were known to be strongly positive
for p53 expression were used as positive controls.
Sections of endometrial hyperplasia were used as
positive controls for Bcl-2 and Bax. Infiltrating
lymphocytes were also used as internal positive
controls for Bel-2 and Bax expression.

The percentage of positive stained tumor cells
was estimated overall by assessing the whole slide. The
presence of more than 5% of Bax and Bcl-2 and 10%
of p53 was considered positive expression. Intensity of
staining was recorded as weak, moderate and intense.

Statistical analysis

The correlation between clinicopathological
variables and protein expression was assessed by
Chi-squared test. Five-year overall survival (OS) was
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obtained by the Kaplan-Meier method. The log-rank
test was used to compare differences in survival among
subgroups of each variable. Cox proportional hazards
regression was performed to obtain independent
prognostic factors for survival. The 5% level of
significance was considered statistically significant.
As no significant difference between using percentage
and intensity of protein expression was found, the
percentage of expression was used in all analyses. All
analyses were carried out using statistical package
STATA version 6.0.

Results

The present study included 86 males (91.5%)
and eight females (8.5%). The mean age was 65.1
years, with range of 35 to 87. About half of the patients
(54.2%) were in advanced stages (stage III and 1V)
at presentation; among the distribution of stage
I/TI/III/TV/unknown were 25.5/12.8/23.4/30.8/7.5
respectively. Most of them received radiation (44.7%)
or radiation plus surgery (40.4%). However, a number
of 10 patients (11%) were lost to follow-up before any
treatment was given.

The frequency of p53 expression was 58.1%
and most showed strong nuclear staining, and the
frequencies of Bcl-2 and Bax expression were 18.5%
and 87.2%, respectively with varied intensities from
weak to intense.

Median survival time of the patients was
42.7 months. The 5-year overall survival (OS) rate
was 49.7% (95% CI 38.8-59.6). Univariate analysis by
Kaplan-Meier method and log-rank test revealed
that T-stage, N-stage and treatment were significantly
associated with 5-year OS. Bcl-2 expression is
associated with a higher 5-year OS (72%) compared
to a negative Bcl-2 expression (44.4%) with marginal
statistical significance (p = 0.06), as in Table 1, whereas
p53 and Bax expression were not associated with
survival.

In the multivariate Cox regression, T-stage,
treatment and Bcl-2 remained significant. Bcl-2
expression was independently associated with better
survival (Hazard Ratio 0.23, 95% CI 0.06-0.81).

Discussion

The current study showed that Bcl-2
expression was significantly associated with survival,
while p53 and Bax expression were not. The several
studies showed that p53 expression was not related
with the clinical outcomes®?, and inconclusive by a
meta-analysis®. The present study did not show any
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Table 1. Univariate and multivariate analyses for clinical parameters and protein expression in relation to overall survival

(n=94)

Variables 5-yr overall survival (%) p-value® Hazard ratio 95% CI p-value
T stage

T1 74.7 0.01 1

T2 48.0 4.67 1.49-14.59 0.01

T3-4 36.9 9.14 3.06-27.35 0.00
N stage

NO 58.2 0.03 1

N1 37.5 0.87 0.27-2.77 0.83

N2-3 333 0.91 0.40-2.06 0.82
Treatment

Untreated 0 0.00 1

Surgery 66.7 0.14 0.01-1.27 0.08

Radiation 47.92 0.25 0.09-0.73 0.01

Surgery + radiation 61.8 0.08 0.02-0.27 0.00
P53 expression

Negative 44.2 0.59

Positive 54.6 0.65 0.32-1.32 0.24
Bcl-2 expression

Negative 44.4 0.06

Positive 72.1 0.23 0.06-0.81 0.02
Bax expression

Negative 58.3 0.52 1

Positive 48.0 1.07 0.33-3.54 0.91

 log-rank test

statistical significance of Bax expression, consistent
with other studies®'?.

Bcl-2 contributes to neoplastic cell expansion
by preventing cell turnover caused by the physiological
cell death mechanism. Over-expression of the Bcl-2
also prevents cell death induced by nearly all cytotoxic
anticancer drugs and radiation”. Most of these studies
reported a lack of association of Bcl-2 expression with
clinical outcomes; however, a few studies demonstrated
a positive association">!¥ or even a reverse association
(Bcl-2 expression associated with better prognosis)#!%,
as the present study. Some authors have demonstrated
lower Ki-67 labeling index and/or apoptotic labeling
index in Bcl-2+ foci/tumor and these tumors are
associated with a better prognosis!'®!?.

In conclusion, the positive Bcl-2 expression
is an independent prognostic marker in laryngeal
squamous cell carcinoma.
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Abstract

Background: Head and neck cancers are prevalent in Thailand, in particular in the southern region of the
country. However, survival with a large data set has not been reported. The purpose of the present study was
to evaluate the survival figures and the prognostic factors in a cohort of patients treated in a university hospital
located in the south of Thailand. Patients and Methods: Consecutive new cases of primary carcinoma of the oral
cavity, oropharyx, hypopharynx and larynx, treated at Songklanagarind Hospital during 2002 to 2004, were
analyzed. The 5-year overall survival rates were obtained by the Kaplan-Meier method. Prognostic factors were
identified through multivariate Cox regression analysis. Results: A total 1,186 cases were analyzed. Two-thirds
(66.6%) of the cases were at advanced stage (stage III & IV) at presentation. The five-year overall survivals
for the whole cohort, oral cavity, oropharynx, hypopharynx and larynx were 24.1%, 25.91%,19.2%,13.4%,
38.0% respectively. Stage and treatment type were strong prognostic factors for all sites. An age = 80 years was
associated with poor survival in oral cavity and larynx cancer. Conclusions: The results revealed remarkably
poor outcomes of the patients in the series, indicating a strong need to increase the proportion of early stage
presentations and maximize the treatment efficacy to improving outcomes. Very old patients are of particular

concern for treatment care of oral cavity and larynx cancer.

Keywords: Head and neck cancer - upper aerodigestive tract - cancer - survival - prognosis - Thailand
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Introduction

Head and neck cancer (HNCA) is among the major
public health problem worldwide, especially in developing
countries (Jemal et al., 2011). Oral cavity cancer is the
most common among the various anatomical subsites.
In Thailand, HNCA is common in the southern region
et al., 2010). The age-standardized incidence rate (ASR)
of oral cavity cancer in males in Songkhla province,
southern Thailand, is among the highest incidences (8.3
per 100,000), slightly lower than the eastern region of
the country but it is considerably higher than the average
global incidence in both developed (6.9 per 100,000) and
less developed areas (4.6 per 100,000) (Jemal et al.,2011).
Head and neck cancer is known to be associated with
high morbidity and mortality. Mortality from oral cancer
averages less than half the incidence (Jemal et al., 2011).
The 5-year survival rate of HNCA has subtly increased
during the past two decades, in contrast with the advances
in treatment modality (Carvalho et al., 2005). This figure
is largely a result of the advanced stage of the disease at
diagnosis which, in turn, limits or causes suffering from
treatment. In addition, the survival and prognostic factors

of different anatomical sites are reported to differ. The
S-year survival rates fall between 40 to 60%, based on
the site (Woolgar et al., 1999; Pericot et al., 2000). These
rates are likely the result of multiple factors, including
the stage of disease at the time of diagnosis, treatment
modalities, and the site-specific morbidity associated with
each treatment.

Although the survival rate of HNCA has been frequently
cited as subtly changing during the past years, an analysis
of survival based on the Surveillance, Epidemiology and
End Results (SEER) database in the United States form
1973 t01997 revealed a significant improvement of the
5-year survival rates of some specific sites, including the
nasopharynx, oropharynx and hypopharynx (Carvalho et
al.,2005). Even though HNCA is among the five leading
cancers in Thailand, the survival figure of the disease has
been rarely reported in the literature. Therefore, we have
analyzed the overall survival rates and clinicopathological
prognostic factors of a cohort of HNCA patients treated
at a university hospital located in the south of Thailand.
A special focus of this study is a site-specific analysis,
including the oral cavity, oropharyx, hypopharynx and
larynx. Our study has provided the current situation for
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Medicine, Prince of Songkla University, Hat Yai, Songkhla, Thailand *For correspondence: tparamee@gmail.com
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survival figures and treatment results of HNCA in our
institution, which approximately represents the survival
figure in the population.

Materials and Methods

Patients and clinical information

The study included all new patients with primary
carcinoma of the four anatomical sites in the head and
neck region, including the oral cavity ICD10, C00-C06),
oropharyx (C09-C10), hypopharynx (C12-C13) and
larynx (C32), who sought treatment at Songklanagarind
Hospital from January 2002 to December 2004.

Case finding and clinicopathological data as well as
follow-up information were prospectively collected from
hospital and pathological records by a trained nurse of the
Department of Otorhinolaryngology, Faculty of Medicine,
Prince of Songkla University. For patients who were treated
by the Department of Surgery, the data was retrieved from
the Cancer Registry Unit of Songklanagarind Hospital
which is responsible for registering all cancer cases in
the hospital. Patients diagnosed in either our hospital or at
other hospitals and referred for treatment were included.
Data on stages was missing in patients who did not come
for further investigation or treatment after diagnosis.

Primary tumors, lymph node involvement and
stage determination were classified according to the
International Union Against Cancer (UICC) classification,
Fifth Edition, 1997. Pretreatment staging and evaluation
included complete history taking, physical examinations
and investigations. Physical examinations included a
complete otolaryngologic endoscopic examination under
local or general anesthesia. Plain film of the chest and a
CT scan of the head and neck were done in most cases for
primary, nodal and distant metastasis evaluation. Complete
blood count, blood urea nitrogen, serum creatinine and
liver function tests were basic laboratory workups.

Treatment protocol

All new cancer patients were subject to treatment
planning based on a multidisciplinary tumor conference.
Performance status based on the Eastern Cooperative
Oncology Group (ECOG) (Oken et al., 1982) was assessed
for a treatment decision. Either surgery or radiotherapy
was the only modalities in stage I and early stage II
cancer. Combined surgery and radiotherapy was chosen
for patients with late stage II, stage III and stage IV
cancer. Radiochemotherapy was the treatment of choice
for advanced stage cancer with an unacceptable outcome
of surgical morbidity and for patients who had an ECOG
scale of 0-2. Radiotherapy alone was considered for
palliative treatment in patients with advanced stage disease
and who were not physically fit for combined therapy.

Radiation protocol

Patients were treated with a 6 MV linear accelerator
or Cobalt-60 machine. The position and treatment fields
were determined by conventional simulation. The daily
conventional fractionation of 2 Gy per fraction was
used to deliver a radiation dosage of 66-70 Gy in 33-35
fractions over 45-47 days for the primary tumors and
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macroscopic lymph node. The adjacent non-tumor area or
the negative surgical margin was treated with 50-54 Gy in
25-27 fractions. The spinal cord was shielded after 40-44
Gy, then the electron beams were used for the remaining
optimal radiation dosage.

Death information

Death information was retrieved from the Department
of Provincial Administration, Ministry of Interior. In
Thailand, death has to be reported to the local registration
office within 24 hours. Census registration data is
linked nationwide and can be assessed with authorized
permission. The Cancer Registry Unit of the hospital
updates the death information from the census registration
data twice yearly. Patients not found dead in this database
up to December 2008 were designated as alive in this
study cohort. The cause of death was classified as related
or unrelated to cancer.

Statistical analysis

Statistical analysis was carried out using the statistical
package STATA version 6.0. Two-year and 5-year overall
survival of the whole cohort and of each anatomical
site were obtained by the Kaplan-Meier method and the
significance of differences between curves as classified
by variable category was evaluated by the log-rank test
as univariate analysis. The starting date of the analysis
was set at the date of definite clinical diagnosis usually
confirmed by pathological reports. The endpoint was
the date of death updated most recently, during October
to December 2008. Patients who were still alive at this
time were considered as censored cases. Multivariate
Cox proportional hazards regression was performed to
investigate the relationship between clinicopathological
characteristics and survival. A p value less than or equal
to 0.05 was considered statistically significant.

Results

During 2002 to 2004, there was a total of 1,186 cases
of HNCA, including 410 oral cavity cases (34.6%),
357 oropharynx cases (30.1%), 198 hypopharynx cases
(16.7%) and 221 larynx cases (18.6%). The histological
type of the tumors was mostly squamous cell carcinoma
(94.8%).

Patient characteristics for all cases and each site are
shown in Table 1. The mean age of the patients was
65.43 years and equal for all sites. Approximately 90%
of patients were males, except in oral cavity where males
constituted 58% of the cases. Two-third (66.61%) of the
cases presented with advanced stage (stages III & IV)
cancer. Hypopharynx cancer had the highest proportion
of patients with advanced stage (84.85 %), while larynx
cancer had the smallest proportion (58.37%). Radiation
alone was the most common treatment for all sites (32.7-
51.8%) while a minority of patients receiving surgery
alone (1.4-8.78%). Nearly one-third of the patients (337
cases, 28.41%) received no treatment. These untreated
patients were slightly older than the treated group (68.19
versus 64.33 years) and the stages of disease at diagnosis
were stage I-1I, 20.18%; stage III-1V, 64.99% and
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unknown stage, 14.84% compared to 30.86%, 67.26%
and 1.88%, respectively, in the treated patients (data not
shown).

For the whole series, 889 patients (74.96%) were dead
at the end of 2008. The overall median survival time was
24 .08 months with 2-year and 5-year overall survival (OS)
rates of 37.76% and 24.08% respectively. The 5-year OS
among the four sites was significantly different (p value
of log-rank test 0.000). Larynx cancer had the highest
2-year and 5-year OS (57.36% and 38.00%), followed by
oral cancer (36.36% and 25.91%), oropharynx (32.96%
and 19.24%) and hypopharynx (27.41% and 13.43%)
(Figure 1). The survival curves orderly declined from
higher to lower stages. The survival curve of each
stage is clearly separated in oral cavity cancer with
some overlapping in other cancer sites. Five-year OS
according to clinicopathological variables are present in
Table 2. Univariate analysis using log-rank test revealed
that stage and treatment were consistently significantly
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Figure 1. The Overall Survival According to the Four
Anatomical Sites

Table 1. Patient Characteristics of All Cases and by
the Four Anatomical Sites

Table 2. Five-Year Overall Survival Rates, According
to Clinicopathological Variables

Variables All Oral Oro- Hypo-Larynx
cases cavity  pharynx pharynx

Age:

<60 26.8 29.6 20.3 11.1 45.6

60-69 293 293 253 209 427

70-80 204 242 13.7 11.3 333

>80 12.0 149 8.1 59 10.5

p 0.000*  0.134 0056 0.383  0.000
Gender

Male 23.1 242 189 134 49.1

Female 282 28.3 22.6 143 374

p 0.437 0.635  0.811 0542  0.133
Stage

I 53.7 45.7 477 0 69.8

1I 345 375 26.2 44 4 38.7

1 24.1 20.1 19.7 23.8 379

v 12.8 14.8 10.5 72 215

Unknown  17.5 322 154 0 0

p 0.000 0.000  0.000  0.000  0.000
Treatment

Surgery 59.8 61.7 80.0 0 50.0

RT 20.8 18.6 17.8 11.8 38.6

Surgery 38.5 327 38.7 29.7 564

Untreated 114 171 6.0 0 16.8

p 0.000 0.000  0.000  0.000  0.000
Differentiation

Well 27.8 273 2122 12.8 46.2

Moderate  20.3 25.1 16.8 145 272

Poor 229 0 204 29.8 335

Unknown 232 272 19.0 5.1 37.7

p 0.635 0055 0.751 0.024 0242

* “ap value, log-rank test

Table 3. Multivariate Cox Regression Analysis of Oral
Cavity and Oropharynx Cancer

Variables Number of cases (%)

All Oral
cases

Hypo- Larynx
cavity Oropharynx pharynx

Age (mean, SD)

65 (12) 65(13) 65 (11) 66 (11) 66(11)
Gender:
Male 55(81) 238 (58) 328(92) 184 (92) 205(93)
Female 31(20) 172 (42) 29 (8) 4(7) 6(7)
Stage:
1 3(13) 61((15) 33 (9) 4) 1(23)
I 7(15) 75 (18) 63 (18) 9(5) 0(14)
11 6(22) 82(20) 89 (25) 46 (23) 49(22)
v 4(44) 163 (40) 159 (45) 122 (62) 80(36)
Unknown 6 (6) 9(7) 3(4) 3(7) 1(5
Treatment:
Surgery 9(4) 36 (9) 5(1) 2(1) 603
RT a 14 (43) 134 (33) 185(52) 97 (49) 98(44)
Surgery 286 (24) 114 (28) 65 (18) 48 (24) 59(27)
No 37 (28) 126 (31) 102(29) 51 (26) 58(206)
Differentiation:
Well 416 (35) 214 (52) 94 (26) 39 (20) 69(31)
Moderate
303 (26) 77 (19) 120 (34) 59 (30) 4721
Poor 136 (12) 19 (5) 60 (17) 34 (17) 23(10)
Unknown
331 (28) 100 (24) 83 (23) 66(33) 81(37)

Variables Oral cavity Oropharynx
HR (95% CI) p HR (95% CI) p

Age:

<60 1 1

60-69 1.01(0.73-1.39) 0.94 1.00 (0.73-1.38) 0.96

70-79 1.06 (0.78-1.44)0.70 1.41(1.04-1.93) 0.03

>80 1.57 (1.09-2.27)0.02 1.04 (0.67-1.64) 0.84
Gender:

Male 1 1

Female 1.14 (0.88-1.47)0.29 0.96 (0.61-1.51) 0.87
Stage:

I 1 1

II 1.23 (0.77-1.95) 0.38  2.02 (1.14-3.55) 0.02

I 1.93 (1.24-3.00) 0.00 2.15(1.24-3.74) 0.01

v 2.70 (1.80-4.06) 0.00 3.53 (2.09-5.94) 0.00

Unknown 1.15(0.63-2.13) 0.64 2.16 (0.95-4.89) 0.07
Treatment:

RT 1 1

Surgery 0.33(0.18-0.61) 0.00 0.17 (0.02-1.27) 0.09

Surgery+RT 0.62 (0.45-0.84) 0.00 0.57 (0.40-0.82) 0.00

No 1.29 (0.97-1.71) 0.08 2.37(1.79-3.13) 0.00
Differentiation:

Well 1 1

Moderate  0.96 (0.71-1.32) 0.84 0.89 (0.65-1.22) 0.49

Poor 1.68 (1.02-2.79) 0.04 0.75 (0.51-1.09) 0.14
Unknown 0.72 (0.53-0.97) 0.04 0.84 (0.56-1.10) 0.16

* ‘ Abbreviations: RT, radiotherapy

* ‘HR, hazard ratio; CI, confidence interval
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Table 4. Multivariate Cox Regression Analysis of
Hypopharynx and Larynx Cancer

Variables Hypopharynx Larynx
HR (95% CI) p HR (95% CI) p

Age:

<60 1 1

60-69 0.83(0.52-1.22) 0.31 1.27(0.79-2.05) 0.32

70-79 0.98 (0.65-1.48) 094 1.55(0.94-2.56) 0.08

> 80 1.22 (0.67-2.22 0.51 5.31(2.63-10.7) 0.00
Gender

Male 1

Female 0.96 (0.52-1.73) 0.87 0.65(0.29-1.45) 0.30
Stage

| 1

11 1.14 (0.34-3.81) 0.84 2.74(1.31-5.74)) 0.01

11 1.55(0.59-4.12) 0.38 5.15(2.68--9.90) 0

v 323(1.29-8.12) 0.01 8.47(4.53-158) 0

Unknown 3.90 (1.29-11.8) 0.02 5.29 (2.14-13.1) 0O
Treatment

RT 1

Surgery 2.46 (0.57-10.6) 0.23
Surgery+RT 0.68 (0.43-1.07) 0.10

1.07 (0.32-3.59) 0.90
0.49 (0.31-0.81) 0.01

No 1.93(1.28-291) 0.00 1.98(1.27-3.10) 0.00
Differentiation
Well 1

Moderate 1.01 (0.64-1.59) 0.96
Poor 0.82(0.45-1.49) 051
Unknown 1.23 (0.79-1.96) 0.34

1.60 (0.98-2.62) 0.06
0.78 (0.40-1.49) 0.45
0.95 (0.59-1.51) 0.82

associated with survival for all the four sites, while age
was significant in the larynx and grade was only significant
in hypopharyx cancer.

In multivariable analysis (Table 3 & 4), the results
were consistent with the univariate analysis. Stage and
treatment were strong prognostic factors for 5-year OS
in all sites. An age > 80 years are significantly associated
with poor survival in oral cavity and larynx cancer. For
the oropharynx, hypopharynx and larynx, an unknown
stage was associated with poor survival which is similar
to stage III/IV; whereas, in oral cavity cancer, it did not
differ from stage I/II. Regarding treatment type, surgery
was associated with the best 5-year OS in oral cavity
and oropharyx cancer, but with very poor survival in
hypopharynx and larynx cancer. The two patients with
hypopharyx cancer who received surgical treatment (total
laryngectomy) had stage III and IV diseases and one of
them died from postoperative sepsis. For the larynx, three
of the six patients treated with surgery had stage I and the
other three had advanced stages or unknown stage.

Discussion

Head and neck cancers are diseases associated with
high morbidity and mortality. They are prevalent in
developing countries including Thailand. In the present
study, consecutive new cases of oral cavity, oropharynx,
hypopharynx and larynx cancers diagnosed during 2002
to 2004 were analyzed for their 5-year overall survival
and associated clinicopathological variables. The results
reveal very low 5-year overall survival rates which are
significantly related to the advanced stages at presentation
and the treatment modality used.
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The present study revealed considerably low 5-year
survival rates in all the four anatomical sites of HNCA.
Cancer of the larynx had the best survival rate (38%)
followed by oral cavity (25.91%), oropharynx (19.24%)
and hypopharynx (13.24%). This trend of ordering is
similar to other reports (Le Tourneau et al., 2005). The
5-year survival rates in the present study are notably lower
than other reports, especially those from Western countries
(Carvalho et al., 2005; Barzan et al., 2002; MacKenzie
et al, 2009). The analyses of the SEER database in the
US during 1992 to 1997 revealed 5-year overall survival
rates for oral cavity/pharynx cancer of 56.3% and for
larynx of 63.5%, which are nearly double our figures.3
In addition, the authors analyzed the time trends over
twenty years and found a notably increased survival rate
in oropharynx cancer (36.3% to 49.1%, p = 0.001) and
hypopharyx cancer (28.3% to 33.3%; p = 0.015). The
increase in survival rates during the years for these cancers
is thought to be due to the increased combined surgery and
radiation modality (21% to 34%). The vast improvement
in the survival rate of oropharynx cancer patients from
the increase in combined surgery and radiation rather
than radiation alone is also reported in European countries
(Mikitie et al., 2009; Lybak et al., 2011). The smaller
proportion of patients receiving this combined treatment
could be one of the reasons contributing the poor survival
in our series.

In the present study, clinical stage was found to be the
strongest prognostic factor for survival which is consistent
with most other studies (Pericot et al., 2000; Yeole et
al., 2003; Rusthoven et al., 2008; De Paula et al., 2009).
The advanced stages accounted for 66% of the whole
series. This frequency would reach 70%, since most of
the patients with an unknown stage (5.7%) were those
with advanced diseases who refused treatment or who
were absent for treatment after planning were included.
However, the proportion of advanced stage at presentation
should be lower in the general population because
this study was done in a referral university hospital. A
considerable high proportion of advanced disease (up to
80%) is also reported in India (Mohanti et al., 2007) and
Brazil (De Paula et al., 2009), in contrast with lower stage
at presentation in Western countries (Rusthoven et al.,
2008; MacKenzie et al., 2009). For example, the SEER
data from the Unites States reported advanced stage of
oral cavity accounts for 46.7% compared to 59.9% in our
series (Carvalho et al., 2005).

Comparing the survival among the four anatomical
sites, the larynx and oral cavity have a higher proportion
of early disease (36% and 33%, respectively), while
hypopharynx had the highest proportion of advanced
disease at the time of diagnosis (84.34%). This accounts
for the superior survival rates for oral and larynx cancer
and the worst survival rate for hypopharynx cancer.
Multiple factors may also contribute to advanced stage at
presentation, including personal factors, health education,
health care access, or others. The previous study from our
hospital has revealed that having herbal medicine before
seeking professional health care provider is significantly
associated with advanced stage at presentation in oral
cancer patients (Kerdpon and Sriplung, 2001). Delayed
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seeking of care by physicians allows cancer to progress,
resulting in advanced disease at presentation.

In HNCA, extent of disease determine the treatment
options. Single modality (surgery or radiotherapy) is used
for stage I and early stage II cancer and combined surgery
and radiotherapy is treatment option for locally advanced
tumor. Our results revealed that treatment type strongly
influences the survival. In our cohort, the proportion of
surgery alone (1.01-8.8%) is remarkably low compared
to other series like the series of SEER of the US (10.2-
48.9%). This can be expected given the small proportion
of localized stage at presentation in our patients. In a
report from Northeastern Italy, even with a similar stage
distribution to us, a very high proportion of oral cancer
(45.6%) and oropharynx cancer (21.5%) received surgery
alone compared to 8.78% and 1.40%, respectively, in
our series (Barzan et al., 2002). Also, the proportion
of patients treated with surgery plus radiation is lower
than the aforementioned series stated (Carvalho et al.,
2005; Barzan et al., 2002). This combined treatment has
been shown to improve locoregional control and overall
survival for locally advanced HNCA (Mikitie et al., 2006;
Lybak et al., 2011). This indicates that our patients did
not receive the treatment option that should be received
according to their stage of disease.

For HNCA, the selection of treatment for each
individual depends on various factors, primarily based
on the extension of the tumor and the patient’s surgical
risk. For our patients, their input or decision is also an
important determining factor for treatment selection. This
is demonstrated by the large number of patients, nearly
one-third of the them (330 from a total 1186 cases), who
did not proceed for treatment as planned. These patients
were slightly older than those who received treatment
(68.1 versus 64 .4 years). Even though a large proportion of
them had stage I'V disease (42%), the rest were stage I[-111,
treatable and would have fully benefitted from treatment.
However, the reasons for refusing or their absence for
treatment are not known. Determining these reasons
would be worthwhile for improving the management of
a patient’s decision process.

Our results show that older patients were significantly
associated with poor survival. This is consistent with other
reports (Singh et al., 2000; Warnakulasuriya et al., 2007).
However, a few authors have not found the independent
effect of age on survival (De Paula et al., 2009). Different
cutoff values of age used in these analyses likely effects
the results. When we used a cutoff value of younger or
older than sixty-five years of age, a significant effect for
age on survival was seen only in larynx cancer, not other
sites. When we used seventy years as a cutoff value, the
significance of age was evident in oropharynx and larynx
cancer. Finally, when classifying old age into more than
one group (less than 60, 60 to 70; 70 to 80, and greater than
80 years), the distinctive effect of older age on increasing
trends was seen. In the study of De Paula et al. (2009), the
authors focused on a very young age group (less than 45
years). By using young age as a cut point, the effect of very
old age - the sixth, seventh or more decades - may not be
seen. The poor outcome in very old patients is known to
be related to co-morbidity and treatment related morbidity

(Chen et al., 2001; Clark et al., 2006).

In summary, the present data reveals the unfavorable
outcomes of head and neck cancer patients in our
population. Patients came at an advanced stage of disease
which critically effects treatment results and prognosis.
Therefore, efforts to increase the proportion of patients
with early stage cancer is a major concern. Also, treatment
efficiency should be improved, in particular, combined
treatment modality. Finally, effective patient education
and communication are serious concerns for maximizing
the number of patients achieving treatment as planned.
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Prognostic significance of pl6, p53, Bcl-2, and Bax In
oral and oropharyngeal squamous cell carcinoma
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Background: The proteins p16, p53, Bcl-2, and Bax are important cell cycle and apoptotic regulators involved
in carcinogenesis and found to have prognostic significance in various cancers. However, the data for squamous
cell carcinoma of oral cavity (OSCC) and of oropharynx (OPSCC) are conflicting.

Objective: We sought to determine if expression of p16, p53, Bcl-2, and Bax expression are associated with
5-year overall survival (OS) of patients with OSCC and OPSCC.

Methods: One-hundred thirty-seven cases of OSCC and 140 cases of OPSCC diagnosed from January 2002 to
December 2004 at Songklanagrind Hospital, Songkhla, Thailand, were analyzed using a Cox proportional
hazards model for 5-year OS in relation to immunohistochemical detection of Bcl-2, Bax, p53, and p16 proteins.
Results: The frequencies of p16, p53, Bcl-2, and Bax expression in OSCC were 13%, 45%, 4%, and 66%, and in
OPSCC were 18%, 53%, 22%, and 75%, respectively. In univariate analysis, clinical variables including T stage,
N stage and treatment were significantly associated with survival. In multivariate Cox regression, Bax
overexpression was significantly associated with poor survival both in OSCC (HR 1.77, 95% CI 1.04-3.01) and
in OPSCC (HR 2.21, 95% CI 1.00-4.85). We found no significant association of p16, Bcl-2, and p53 expression
with survival.

Conclusion: The expression pattern of p16, p53, Bcl-2, and Bax are similar in OSCC and OPSCC. Only Bax
expression has prognostic significance for both tumor sites.

Keywords: Bcl-2, Bax, immunohistochemistry, oral cancer, oropharynx, p53, p16, prognostic marker, squamous

cell carcinoma

Oral cancer is an important health problem
worldwide with an estimated 263,900 new cases and
128,000 deaths occurring in 2008 [1]. Oral cancer
represents the twelfth and eighth most common type
of cancer in developed and less-developed areas with
an age-standardized incidence rate (ASR) of 6.9
and 4.6 per 100,000 males in 2008. It is also common
in Thailand with an ASR of 8.3 per 100,000 males
in Songkhla Province in southern Thailand [2].
Oropharynx cancer is less common, but it has a higher
case-fatality rate than oral cancer. The survival
outcome of oral and oropharynx cancers have only
subtly increased during the past two decades, by
contrast with the advances in their treatment [3].
Identification of biological factors to predict a patient’s
clinical outcome in planning effective therapeutic
strategies is valuable for improvement of patient care.

Correspondence to: Paramee Thongsuksai, MD, Department of
Pathology, Faculty of Medicine, Prince of Songkla University,
Songkhla 90110, Thailand. E-mail: tparamee@gmail.com

Apoptosis and cell cycle control are two intimately
linked molecular pathways involved in carcinogenesis
and progression of cancer. The anti-apoptotic Bcl-2
and pro-apoptotic Bax are important members of the
Bcl-2 family of proteins that play a role in the regulation
of apoptosis [4]. p53, a product of p53 tumor
suppressor gene, plays a role both in cell cycle control
and apoptosis by inducing growth arrest and initiating
apoptosis after exposure to DNA damage [5]. p53
regulates apoptosis via transcriptional activation of Bax
and suppression of Bcl-2 [6]. p16 is a cell cycle blocker.
Itacts by inhibiting cyclin-D1-CDKA4/6 complexes that
drive G1-S transition of cell cycle [7].

Oral cavity squamous cell carcinoma (OSCC) and
oropharyngeal squamous cell carcinoma (OPSCC)
are known to share common etiologic factors including
smoking and drinking alcohol. However, recent
evidence denotes a substantial proportion of OPSCC
being related to human papillomavirus (HPV) infection,
which may result in different tumor characteristics
and behavior [8, 9]. In this study, we assessed the
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expression of the four proteins, Bcl-2, Bax, p53,
and p16 by immunohistochemistry and separately
evaluated their relationships to survival outcomes in
OSCC and OPSCC.

Material and methods

The studied subjects included patients with
histologically-proven primary OSCC and OPSCC who
sought treatment at Songklanagarind Hospital from
January 2002 to December 2004. Case findings and
clinical data were collected from patient records in
the Department of Otolaryngology Head and Neck
Surgery, Faculty of Medicine, Prince of Songkla
University. Follow-up information was obtained from
this department and from the Cancer Registry Unit
of the faculty. The study was reviewed and approved
by our Institutional Ethics Committee.

Primary tumors, lymph node involvement, and
stage determination were classified according to
the International Union Against Cancer (UICC)
classification, fifth Edition, 1997. Pretreatment
evaluation included routine laboratory testing, chest
X-ray and CT scan of head and neck region.

Mortality information was retrieved from the
Department of Provincial Administration, Ministry of
Interior. Census registration data is linked nationwide
and can be assessed with authorized permission.
The Cancer Registry Unit of the faculty updates the
mortality information from the census registration data
twice yearly. Patients not found dead in this database
up to December 2008 were designated as being alive.

Immunohistochemistry

Immunohistochemistry was performed on paraffin
sections. Antigen retrieval was accomplished by
immersing slides in Tris-EDTA buffer pH 9 in a
pressure cooker at 95°C for 4 minutes. Endogenous
peroxidase was blocked using 3% hydrogen peroxide.
The sections were incubated with primary antibodies
against p53 (clone DO7, DakoCytomation; dilution
1:100), Bcl-2 (clone bcl-2/100/D5, Novocastra; dilution
1:80), Bax (polyclonal, DakoCytomation; dilution
1:150), and p16 (CINtec p16'"™*“ Histology Kit,
DakoCytomation). The sections were then incubated
with EnVision for 30 minutes. The slides were
incubated with DAB for color development and
counterstained with hematoxylin. Sections of
esophageal squamous cell carcinoma that are known
to be strongly positive for p53 expression and pl6

expression were used as positive controls. Sections
of endometrial hyperplasia were used as positive
controls for Bcl-2 and Bax. In addition, infiltrating
lymphocytes were used as internal positive controls
for Bcl-2 and Bax expression.

Immunohistochemical evaluation was performed
by one pathologist who was blinded to the clinical
status and outcome of the patients. Immunoreactivity
of Bax and Bcl-2 were observed in the cytoplasm,
p53 expression in the nucleus and p16 expression in
nucleus and cytoplasm. The percentage of positively
stained tumor cells was estimated overall by assessing
the whole slide. Staining equal to or less than 5%
of Bax, Bcl-2, p16, and 10% of p53 was considered
negative. Intensity of staining was assessed as
negative, weak, modest, or intense.

Statistical analyses

Statistical analyses were conducted using the
STATA statistical software package, version 6.0. Five-
year overall survival (OS) of each category of variables
was obtained using the Kaplan—Meier method and
compared using a log—rank test. The starting date for
the analysis was set at the date of definite clinical
diagnosis, usually confirmed by pathological reports.
The endpoint was the date of death up to December
2008. Cox proportional hazards regression was
performed to obtain independent prognostic factors
for survival. Protein expression categorized as <25%,
26%-50%, and >50% were used in Cox regression.
The 5% level of significance was used for all statistical
tests. When no significant difference between using
percentage and intensity of expression was found, the
percentage of expression was used in all analyses.

Results
Patients characteristics

One-hundred thirty-seven cases of OSCC and 140
cases of OPSCC were included for the analysis. The
patients’ characteristics are shown in Table 1. The
proportion of cases in women was much greater for
OSCC, whereas less-differentiated tumors were more
frequently found in OPSCC. The majority of the
patients were treated using radiation either with or
without surgery. Approximately one-third of the
patients were not treated because they refused
treatment or did not show for their hospital visit after
treatment planning.
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Table 1. Clinicopathological features of the patients
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Variables Number of cases (%)
Oral cavity Oropharynx

Age(y) mean (range) 65.3(30-90) 64.9(33-89)
Sex

Male 85(62) 136 (97)

Female 52 (38) 4(3)
Stage

| 17(13) 10(7)

Il 24(18) 27(19)

i 28(21) 37(27)

v 67 (49) 65 (47)
Treatment

Radiation 37(27) 66 (47)

Surgery 10(7) 2(2)

Radiation and surgery 53(39) 27(19)

Chemoradiation 1(2) 7(5)

Untreated 36 (26) 38(27)
Differentiation

Well 97(71) 49(35)

Moderate 30(22) 65 (46)

Poor 10(7) 26(19)

Protein expressions in relation to clinicopathological
parameters

The frequencies of pl16, p53, Bcl-2, and Bax
expression in OSCC were 13%, 45%, 4%, and 66%
and in and OPSCC were 18%, 53%, 22%, and 75%,
respectively. Figure 1 shows immunochemical
images of representative samples of the four proteins.

The correlations between protein expression
and clinicopathological variables are presented in
Tables 2 and 3. In OSCC, Bcl-2 expression was
observed only in moderately-differentiated tumors. In
OPSCC, p53 was inversely correlated with degree of
differentiation.

Figure 1. Representative examples of p16 expression (A), p53 (B), Bcl-2 (C), and Bax (D). Light microscope

magnification 400x (A, C, D) and 200x (B).
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Table 2. Clinicopathological variables in relation to protein expression in OSCC.

Percentage of cases with positive expression, 2P

Variables Bcl-2 P Bax P p53 P p16 P
Age, years
<60 8 0.08 76 011 51 033 5 0.08
>60 15 62 42 17
Sex
Male 5 0.39 65 0.89 65 0.89 13 0.70
Female 2 67 15
T stage
T1 4 094 48 0.09 57 045 18 0.69
T2 3 65 4 15
T3-T4 4 72 43 n
N stage
NO 5 058 59 0.05 40 0.14 13 093
N1 4 8 62 16
N2-N3 0 63 4 14
Differentiation
Good 0 0 65 0.87 3 0.03 14 0.95
Moderate 17 69 64 13
Poor 0 70 60 10
*Chi-squared test
Table 3. Clinicopathological variables in relation to protein expression in OPSCC
Percentage of cases with positive expression, P
Variables Bcl-2 P Bax P p53 P p16 P
Age, years
<60 12 0.03 8 0.17 53 0.93 17 0.84
>60 2 72 52 18
Sex
Male 2 0.88 7 0.25 7 0.25 18 071
Female 5 100 100 5
T stage
T1 37 011 B3 0.07 58 0.86 19 045
T2 18 71 51 23
T3-T4 18 70 52 14
N stage
NO 17 0.60 69 0.52 58 050 20 0.14
N1 5 78 52 6
N2-N3 24 78 47 2
Differentiation
Good 23 0.07 69 041 57 013 7 001
Moderate 23 78 56 19
Poor Kd 81 A 35

*Chi-squared test



Vol. 8 No. 2
April 2014

Clinical variables and protein expression in
relation to survival

Median survival time of the patients with OSCC
was 13.2 months (range 0.13-84.7 months). The
median survival time of OPSCC was 10.8 months
(range 0.9-77.2 months). The 5-year OS rate of OSCC
was 23% (95% Cl, 16.7-30.8) and of OPSCC of 16%
(95% Cl, 10.3-23.0). The results of analyses in both
OSCC and OPSCC are similar. In univariate analysis,
only clinical parameters including T stage, N stage,
and treatment, but none of the protein expression
showed significant association with survival by log—
rank tests (data not shown). In multivariate Cox
regression (Table 4), however, Bax expression
appeared to be significantly associated with poor
survival. p16 expression tended to be related with
favorable prognosis, but this was not significant. Bcl-
2 and p53 expression also showed no significant
association with survival.

Table 4. Multivariate Cox regression analyses

Prognostic significance of some proteins in oropharyngeal carcinoma 259

Discussion

Evidence published during the last decade denotes
a substantial proportion of HNSCC (about 20%), in
particular in the oropharyngeal site (up to 45%) is HPV-
induced, which is related to a more favorable prognosis
compared with non-HPV-related tumor [10]. High-
risk HPV oncoproteins disrupt the functional protein
complex pRB-E2F, leading to the transcription
of pl6 genes that promote cell proliferation.
Immunohistochemically identified p16 overexpression
is proposed to be a surrogate marker for HPV
detection in HPV-related cancer, with a sensitivity and
specificity of more than 90% and 80% respectively
[11]. Our results showed that the frequency of pl16
expression is slightly higher in OPSCC compared with
OSCC, which is consistent with its probable link to
HPV infection. However, the frequency is remarkably
low compared with others [9]. HPV may probably
not play an important role in Thai patients as reported

Variables Oral cavity Oropharynx

HR 95% CI P HR 95% CI P
Age <60 years 1 1
Age >60 years 107 0.65-1.77 0.77 122 0.76-1.96 041
Male 1 1
Female 161 0.99-2.61 0.054 152 0.35-6.65 058
T1 1 1
T2 1.46 0.69-3.04 031 122 0.65-2.25 053
T3-T4 193 0.99-3.76 0.053 092 0.50-1.69 0.80
NO 1
N1 123 0.69-2.17 0.48 183 1.04-3.24 0.04
N2-N3 1.89 1.04-3.42 0.04 415 2.48-6.93 <0.001
Untreated 1 1
Radiation 0.78 0.45-1.36 0.39 0.28 0.17-0.47 <0.001
Surgery 0.24 0.08-0.75 0.014 N/A - -
Radiation and surgery 0.34 0.18-0.62 <0.001 0.18 0.09-0.37 <0.001
Chemoradiation 0.93 0.09-8.87 0.95 0.05 0.01-0.23 <0.001
Good differentiation 1 1
Moderate differentiation 102 0.56-1.87 0.92 122 0.71-2.09 047
Poor differentiation 0.98 0.47-2.07 0.97 1.05 0.55-2.02 0.87
Bcl-2,<25% 1 1
Bcl-2, 26%-50% N/A - - 0.44 0.09-2.05 0.30
Bcl-2, >50% 177 0.34-9.28 050 0.64 0.32-1.25 0.19
Bax, <25% 1 1
Bax, 26%-50% 158 0.69-3.63 0.28 221 1.00-4.85 0.049
Bax, >50% 177 1.04-3.01 0.04 1.09 0.66-1.81 0.72
p53,<25% 1
p53, 26%-50% 137 0.62-3.01 0.44 1.09 0.54-2.22 0.81
p53, >50% 152 0.85-2.71 0.15 0.69 0.44-1.10 0.13
pl6, <25% 1
p16, 26%-50% 0.88 0.25-3.06 0.84 0.79 0.32-2.02 0.64
p16, >50% 0.89 0.31-2.58 0.83 0.77 0.39-1.53 0.45
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after one study from Thailand where only one case
positive for HPV-DNA was found in 32 cases of
OSCC [12]. However, the true prevalence of HPV-
related OPSCC in Thai patients needs to be confirmed
in a larger sample with accurate techniques to clarify
this point. Our results showed that p16 expression
tended to be associated with a favorable prognosis,
but this was not significant. The lack of significance
of the low frequency of p16 expression is probably
the result of a lack of sufficient power in the current
sample size to reach significance.

The prognostic significance of p53 alterations in
OSCC/OPSCC is inconsistent [13]. Consistent with
some others [14-17], the current study revealed a
nonsignificant association of p53 expression with
survival. A recent meta-analysis has demonstrated a
significant effect of p53 expression on overall survival
in oral cancer [13]. However, most of the studies
included in that systematic meta-analysis used a small
number of subjects, therefore, the results may be
subject to a sampling bias. The current study, which
included more than one hundred patients, provides
strength for our results. Together this evidence
indicates a lack of promise for prognostic role for p53
expression in OSCC/OPSCC.

The low frequency of Bcl-2 and high frequency
of Bax in the tumor studied is consistent with previous
studies [18-20]. Bcl-2 expression is more likely to be
seen in less-differentiated tumors, which was also
reported after other studies [17, 18]. Consistent with
most previous reports of OSCC/OPSCC [17, 20, 21],
we found no prognostic significance of Bcl-2
expression in this cancer, although few studies reported
significant association [19, 22].

Because Bax promotes apoptosis, Bax
overexpression might be expected to be related to a
better prognosis; however, only few studies support
this [22], whereas others did not [19-21]. Surprisingly,
we found high Bax expression (>25% of positive cells)
was significantly associated with poorer survival
compared with negative/low expression. To our
knowledge, this direction of association has not yet
been reported in oral cancer, but a similar finding has
been reported in breast and rectal cancers [23, 24].
Aside from apoptotic function, some apoptotic proteins
also involve in cell cycle control [25]. Bax has been
found to play arole in cell proliferation by accelerating
S-phase progression [26]. This may explain our finding
of an adverse prognostic role for Bax. However, the
actual mechanism contributing to this association
needs to be explored further.

In conclusion, the present study demonstrates a
similar expression profile for p16, p53, and Bax in
OSCC and OPSCC. Bax expression was found to be
associated with poor survival, which is rarely reported
and needs to be explored further.
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