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# #5474146030: MAJOR MEDICINE (ONCOLOGY)

KEYWORDS: HEAD AND NECK SQUAMOUS CELL CARCINOMA / RETINOBLASTOMA PROTEIN
PANUNAT MUANGNOI : PREVALENCE OF RETINOBLASTOMA PROTEIN IN NEGATIVE
HUMAN  PAPILLOMA VIRUS IN NON NASOPHARYNGEAL HEAD AND NECK SQUAMOUS
CELL CARCINOMAS IN PATIENTS AT KING CHULALONGKORN MEMORIAL HOSPITAL.
ADVISOR: ASST.PROF.VIROTE = SRIURANPONG, M.D., CO-ADVISOR: ASSOC.PROF.
SOMBOON KELAWAT, M.D., 103 PP.

Background: Previous studies of human papilloma virus (HPV) associated head and neck
squamous cell carcinoma (HNSCCs) have shown that the frequent loss of retinoblastoma protein (pRb)
implicates in prognosis and response to treatment. Limited data regarding the pRb expression in HPV
negative HNSCCs are available. In this study we characterized the expression rate of pRb in HPV negative
HNSCCs at King Chulalongkorn Memorial hospital.

Objectives: The aim of this study is to determine the prevalence of expression of retinoblastoma
protein (pRb) in non-nasopharyngeal HNSCC tumor tissue. The secondary objective is to find an association
between the expression of pRb and clinical outcomes.

Patients and methods: Non-nasopharyngeal HNSCCs patients who had been treated at the King
Chulalongkorn Memorial Hospital during 2000-2011 were enrolled. Tumor tissue from 53 patients confirmed
HPV negative were collected to manually construct tissue microarray (TMA). Expression of pRb was
performed by IHC on TMA with anti-Rb monoclonal antibody clone 1F8. All clinical parameters were
reviewed and collected from available medical records.

Results: Twenty-four (45%) of the 53 HNSCCs samples exhibited retinoblastoma protein (pRb) by
IHC. Among cancer sites, 9 of 24 (38%) of oropharynx, 8 of 24 (33%) of oral cavity and 7 of 24 (29%) of
larynx displayed pRb in tumor tissues. There was no major difference in demographic data, tumor
characteristic, and treatment modalities between pRb-positive and pRb-negative samples HNSCCs. There
was a trend toward a better survival in tumor expressing pRb than the tumor with absence of pRB but this
did not reach a statistical significance. However in T-stage (T1/T2), was associated with better median
overall survival.

Conclusion: The prevalence of pRb in our study was 45%. Absence of pRB tumors have a trend

toward poorer prognosis. Further study in a larger population is warranted.
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1.4. auNAFIU (Hypothesis)
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1.5. NSALLUIAMNAMLLA193]98 (Conceptual Framework)
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1.6. 1RANAWLAIAY 11N

1.7. ARATY (Key words)
- Retinoblastoma Protein
- Head and Neck Cancer

- Squamous Cell Carcinoma
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(Head and Neck Cancer)
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Figure 2.1: Cancer of the Head and Neck: Relative Survival
Rate (%) by Primary Site, Ages 20+, 12 SEER Areas, 1988-
2001
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Common Oncogene Alteration Ildentifiedin

Primary Head and Neck Squamous Cell Carcinoma
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PTEN 10 Signaling, migration
Rb <10 Cell-cycle regulation, apoptosis
Proto-oncogenes
Cyclin D1 30 Cell-cycle regulation
P63 (p40/p51/AIS) 30 Unknown'

Epidermal growth factor <10 Cell proliferation, growth
receptor

AT 2.3 AT HATDIEUTILAANITNAILNUE LUNS IS AT HELAZA1AD(8)

Tunsaieen s fNATHELasaI A RNUINNNTAaLTe LA e TN T Fae1il wuqn Ta5aLeTia
gaunrnuiUasiaTiadAiNNa (Squamous epithelium) Tasiafinnsfin@aiind l5aazasig
TdsRunanzi3e (viral oncoprotein) Ee6/E7 @aipaliiniannnseiueadiy ps3 wardushluuaialnun
(Retinoblastoma gene)sNuAAL FaRUNLMERsAsradIaslng nliifinnisnatsiugidunzids
Ineludanaaanalnsetiuisfluuanalnun (Retinoblastoma gene) Wudn E7 protein @aiflulilsfiu
1 [~ ndl v dy 3 alal o % al a d! |
neNzifanasaIuaInna bnaaelafaesinn avauiullsfusi luuanainnnaaily tumor suppressor

=2 o gy a = a o o 8y a = o o
protein asninliinANTsanasredllsAuefluuaalnug uasdainliinan1sgaydentinnnisinenu
Tunnssiuganiaianz3ald(10)  nnsanasaeslilsfugd luuatganuin lsinAnI7RNALaIa9 p16
p

(loss of feedback mechanism) A1NNA MMUANRAIN IHAANZIZIATHL LA LA ADAWHAINIAINNNT

AaalaFawean(s, 9)

2.5 ANEUSNINNENITINE

'
a

nzAsweuazaInadaulugunanitiayaansla(Squamous Epithelium) 71E1RMN19LRY
18 1AL AU TEIUEHY AITUANHTULNIINEN TAN N URIN LT AT LA LA ARA LTI UNZ I3
1n&a141as (Squamous  Cell  Carcinoma) wu'lé3esaz 90-95 Iaanudniluaiia wWell

Differentiation 5828z 75 il Moderately  differentiation 50818y 2575  WATTUA poorly

v
a o o

differentiation fiaandnienay 25 UANANRTINANBUEN NN BTINe LN ZIFTHA

Adenocarcinomalulnead iz aadATHELAZAIAA LALN AANTNATY WaNAINLAuNasTI4 819D
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WUANHDIENIINENEINeTHARW LA 11U Adenoid ~ Cystic  Carcinoma,  Mucoepidermoid

Carcinoma, Melanoma, Lymphoma lusiu

Well Moderately Poorly
differentiated differentiated differentiated

LS SATYES
s :

Y o aa < o 4 @
ﬂ'\Wﬁ 2.4 Lmﬂaﬂnﬂmzw’mwil'lﬁ’JVIEl'l‘II’MNxLNﬁ’iExLL@z@']ﬂ’aﬂﬂ’mLﬁ'ﬂ‘l,qlﬂ’)'l&lﬂ

(Squamous Epithelium)

2.6 NISAMNUASEZARILTANDUNITINEN

nsnvuAszazaaslsanauianN1sn e luN 1 TNEINI i lIALAZNIIUNUNNTN N 1At
n1314 9210 Tumor-Node-Metastasis (TNM staging) 18984ANT American Joint Committee on
Cancer (AJCC) staging classification Ingifaq fuflupsant 7 2109l A, 2010 Fafluszuy
mmmgmmmum?ﬁ'mum@::ﬂzmm‘[mufz@\‘wamlng@aﬁm:l,l,mﬁﬁmﬂ’mﬂ Tnaszun TNM 18
AMMUATITNITAINUATZEZTR91TARIENTLNADIUEVBIFA AR UNEITS (T-stage)  AD1UTVRIAEN
v (N-stage) Waz@nUZIBINITUNTNTZANY (M-stage) WRatuNdAseirnnuiluseazang

1 1 U
19a Taentiaifluszesi 1, 2, 3 uaz 4 TaanuAINNANRUEIN szazaaslsaiuINTUarin1InweNngnd

P o Aaa a
?J@QI?V’]V]LLH@\‘] LAZARNTINITUTINTAANNAN]
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TNM staging

AVUNAINADIUSURIAQN BN (T-stage)

1. wziBBulUnuazdesan (Cancer of Lip and Oral Cavity)

TX: Primary tumor cannot be assessed.

TO: There is no evidence of primary tumor.

Tis: Carcinoma is in situ.

T1: Tumoris 2 cm or less in greatest dimension.

T2: Tumor is more than 2 cm but not greater than 4 cm in
greatest dimension.

T3: Tumor is more than 4 cm in greatest dimension.

T4: (lip) Tumor invades through cortical bone, inferior alveolar
nerve, floor of mouth, or skin of face—i.e., chin or nose.

T4a: (oral cavity) Tumor invades adjacent structures (e.g.,
through cortical bone, into deep [extrinsic] muscle of tongue
[genioglossus, hypoglossus, palataglossus, and
styloglossus],
maxillary sinus, skin of face).

T4b: Tumor invades masticator space, pterygoid plates, or

skull base and/or encases the internal carotid artery.

2. uzi39Aauae (Pharyngeal Cancer)
2.1 uzidsmpanagiin (Oropharyngeal Cancer)
T1: Tumor is 2 cm or less in greatest dimension.
T2: Tumor is more than 2 cm but not more than 4 cm in greatest
dimension.
T3: Tumor is more than 4 cm in greatest dimension.
T4a: Tumor invades the larynx, deep/extrinsic muscle of the

tongue, medial pterygoid, hard palate, or mandible.



T4b: Tumor invades the lateral pterygoid muscle, pterygoid
plates, lateral nasopharynx, or skull base or encases the
carotid artery.
2.2 uzlieAanadauany (Hypopharyngeal Cancer)

T1: Tumor is limited to one subsite of the hypopharynx and 2 cm
or less in greatest dimension.

T2: Tumor invades more than one subsite of the hypopharynx or
and adjacent site, or measures more than 2 cm but not more
than 4cm. in greatest dimension without fixation of the
hemilarynx.

T3: Tumor is more than 4 cm in greatest dimension or with
fixation of the hemilarynx.

T4a: Tumor invades thyroid/cricoid cartilage, hyoid bone, thyroid

gland, esophagus, or central compartment soft tissue.

T4b: Tumor invades prevertebral fascia, encases the carotid
artery, or involves mediastinal structures.

3. NzifanaeaLde (Laryngeal Cancer)
T1: Tumor limited to one subsite of supraglottis with normal vocal
cord mobility.

T2: Tumor invades mucosa of more than one adjacent subsite of
supraglottis or region outside the supreglottis (eg, mucosa of
base of tongue, vallecula, medial wall of pyriform sinus)
without fixation of the larynx.

T3: Tumor limited to larynx with vocal cord fix ation and/or
invades any of the following: postcricoid area, pre-epiglottic
space, paraglottic space, and/or inner cortex of thyroid
cartilage.

T4a: Moderately advanced local disease

Tumor invades through the thyroid cartilage and/or invades

tissue beyond the larynx (eg, trachea, soft tissue of neck

20



including deep extrinsic muscle of the tongue, strap muscle,
thyroid, or esophagus)

T4b: Very advanced local disease
Tumor invades prevertebral space, encases carotis artery, or
invades mediastinal structures

4. nziaInsaaynuazInsaeniasasayn (Nasal Cavity and Paranasal
Sinuses Cancer)
4.1 uziBslnaaenniAunntas (Maxillary Sinus Cancer)

T1: Tumor is limited to the maxillary sinus mucosa, with no
erosion or destruction of bone.

T2: Tumor is causing bone erosion or destruction, including
extension into the hard palate and/or middle nasal meatus,
except extension to the posterior wall of the maxillary sinus
and pterygoid plates.

T3: Tumor invades any of the following: bone of the posterior wall
of the maxillary sinus, subcutaneous tissues, floor, or medial
wall of the orbit, pterygoid fossa, or ethmoid sinuses.

T4a: Tumor invades anterior orbital contents, skin of cheek,
pterygoid plates, infratemporal fossa, cribriform plate,
sphenoid or frontal sinuses.

T4b: Tumor invades any of the following: orbital apex, dura,
brain, middle cranial fossa, cranial nerves other than

maxillary division of trigeminal nerve (V2), nasopharynx, or
clivus.
4.2 nzinainseaynuazinssaniFi@aness (Nasal Cavity and Ethmoid
Sinus Cancer)
T1: Tumor is confined to the ethmoid sinus with or without bone

erosion.

21



22

T2: Tumor invades two subsites in a single region or extends to
involve an adjacent region within the nasoethmoidal
complex, with or without bony invasion.

T3: Tumor extends to invade the medial wall or floor of the orbit,
maxillary sinus, palate, or cribriform plate.

T4a: Tumor invades any of the following: anterior orbital
contents, skin of nose or cheek, minimal extension to anterior
cranial fossa, pterygoid plates, sphenoid or frontal sinuses.

T4b: Tumor invades any of the following: orbital apex, dura,

brain, middle cranial fossa, cranial nerves other than (V2),
nasopharynx or clivus.
5. u‘f.:l,%\‘lﬁiﬂmﬁ”ﬁmﬂ (Salivary Gland Cancer)

T1: Tumoris 2 cm or less without extraparenchymal extension.

T2: Tumor is greater than 2 cm but not more than 4 cm without
extraparenchymal extension.

T3: Tumor is more than 4 cm and/or extraparenchymal
extension.

T4a: Tumor invades the skin, mandible, ear canal, and/or facial
nerve.

T4b: Tumor invades the skull base and/or pterygoid plates

and/or encases the carotid artery.



AUNANADIUZAANLNLUNARY(N-stage)

NX: Regional lymph nodes cannot be assessed.

NO: There is no regional nodes metastasis.

N1: Metastasis is in a single ipsilateral lymph node, 3 cm or less
in greatest dimension.
N2: Metastasis is in a single ipsilateral lymph node, more than
3 cm but not more than 6 cm in greatest dimension; or
metastasis is in multiple ipsilateral lymph nodes, none more
than 6 cm in greatest dimension; or metastasis is in bilateral
or contralateral lymph nodes, none greater than 6 cm in
greatest dimension.
N2a: Metastasis is in a single ipsilateral lymph node, more than
3 cm. but not more than 6 cm in greatest dimension.
N2b: Metastasis is in multiple ipsilateral lymph nodes, none more
than 6 cm in greatest dimension.
N2c: Metastasis is in bilateral or contralateral lymph nodes, none
more than 6 cm in greatest dimension.
N3: Metastasis is in a lymph node more than 6 cm in greatest

dimension

RVWBNAINADIUNTILNTNTZANE (M-stage)

MX: Distant metastasis cannot be assessed.
MO: There is no distant metastasis.

M1: There is distant metastasis.
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Tumor-Node-Metastasis Staging

Stage |

Stage Il

Any T N1 MO

Stage IVb

MO

AN5719% 2.1 wWARITEUL Tumor-Node-Metastasis (TNM staging) 2a9a4AnsAmerican Joint

Committee on Cancer (AJCC) staging classification
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2.7 AaNHUSAINITNIGARUN

ANHUTAINIINNARDNUDINLIFIATHLLALANAD T AN AN AN UL A UAN AL UBIT D]
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2@ anNA2ENgLeEY

[ 1 . 1 o i 1 [~3
- Wzi5etaedan(Oral Cavity Cancer)fjilaainardunaluilnilaivig {u &
A A al dl o 1 al dl % A 1
Wwanaan viraanaulyuAaanuiy v Wulan fyvinaanunimau u
AAURILNN NAULEL LAZNINNIN3R8AY 66  NAZAINITDARIFADNINUAD
130uAa 1#
< Q;, a a . 1 o
- wzis9Auwar3dilin (Cancer of Lips and Tongue) filaadiniuuasise
% dy a ng A a < a A A o 1
AALALTIIUALTEINELNN LAULATHIADADAN A1ANLBINITNAWAILINTIN

Fneviraluf 16

D

< [ %3 1 o o
- u5anRslns9ayn(Nasopharyngeal Cancer) $aeiaz 90 ilaasinaanlfioun
al dl [ va o dl al 091 1 v al
pa wazanadilyunasfunislatuduiiadniaInnIsigianuIndanfon §
= al a a % d’j £ dl 12491 v %
21013719y vised A nEaUnAIInA e unluniinaaesqedulszain
.d'
ANBIANZ UAY 6
[~3 1 al 7 | al A o
- uzidanaedids (Laryngeal Cancer) HilassnNiloynni@esuuy naua1uan o
d‘a’ o A = [ al a
1 loigasis lenanidean wisaanisalaguiniidss
P . v v a
- w2159l N AsaUAYN (Paranasal Sinus Cancer) Hilaedniainisian
a % = v 1 [ a A A =
Usuuinvzantinin sununisiiaen lnaasnnisayniizaiainisingsayn

o

Gl

2.8 N159UaAD8

nsUsziliugileniiugiaenisg NIRRT ATNIINIIANNITLLYABAYNAENATLEIUTURDU
v 1
LINUAINITINARE WANAINT NNTAFIRNINEBINENTIUN1TATIAN A UTUNITI VAT LA N1TATIA

N1eRadmenfunisamaiNaniIvunszazaadlsaazae lun1sanase
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' 'y aa [ . . .
NN9ATIATULRANNNENBING1AENIS LELANLAE(Fine Needle Aspiration)

Qy dil aa 1% Y < ¥ aa o Y <
ﬂ’]ﬁ‘[ﬁlﬂ‘fmﬁjuLuﬂW’NWﬂWﬁQV]ﬂ’]WJEIﬂ’Wﬁ‘SL?JL“llllL@’]ﬁ’&’m’]ﬁ‘ﬂlﬁﬂqﬁ‘qu@ﬂﬂ&qu‘ﬂ'JEINZﬁLNﬁﬁ“]:’r$LL@$

o dl % 4 dl A 1 dl [ b4 o a ey add” oA
Z\]’]ﬂ'ﬂ‘VlﬁJWﬁ]’)‘El’ﬂ’]ﬂ’]ﬁ‘ﬂ'ﬂ‘lﬁ/]'ﬂW@WU‘M?@VLNWU?@EII?V’WI@QEIQZMHﬂWLuﬂﬂiﬂ ﬂ’]ﬁ‘ﬁlﬁ")@')ﬁuWUfJ’]ﬁJﬁ"J’]ﬁﬂ’J

(Sensitivity) 5088 89 LATHAINNANNIZLANTAY (Specificity) $aeaz 98(39) (40)

AINNTTANEIL8Y Righi PD.BazAne (41) nnnislreuiiey nnsldsansanndvisannsld
wnaLseipanRqmnafiilufatae luniseisduilafqenduanziunis ldiapannaung ez u
dﬁl an 1 o £ QI a [~1 v
HANIATIAN1INNFINe WU LN A NI lun1nga Aniludanas 88, 85 WAL 69

AINANAL
Imaging studies

- endsdpaniaeal (CT Scan)  @1unsadaalunisnivuassazaasisanuay
mmmiﬁ%]mgmLﬁ'ﬂqﬁunwmnmmmmu’%qzjm”mzzﬂwLﬁml,l,@zm:cgﬂ I
ﬁi@uﬁy’wmﬁmlmﬁmmr;i’mﬁdlqmimq@5%;1L@ﬂmiﬁm@uﬁf;m@‘? (CT scan) W
AN ILAZAINNANUNIZIANZAIABN1TNIUUATZE 2289 1TANINNINN1TATIA
$79N"8l

- lenmiedpauu man Win (MRl Scan) @nxnsadaglun1snIuunszezae9lsa
wazanunsn Wideyaifeaiunisgnatnaenzdedesanztinafassaniionig
anatndinglanseandiog tasiaaulanazAnnuanmiziatzasiInndendiss
PANTILAAT (CT Scan) (42) waluniemsariudny nnsmeaadan MR Hidaya
Lﬁ'mﬁum@@ﬂmmLL@xmiLLWi'mmqﬂﬂﬁqmz@ﬂi’ﬁLLf;iﬂfj’]Lﬂﬂem,@ﬁmuﬁqLﬁ@%

- PET and PET integrated PET/CT TunnamsaadnuzaesaunzBaiiadtny
Gud (Primary Site of Tumor) Dammann F. LasA(43) WUI1 N1TAFIAALE
PET scan  flAaalauazaanusinnzianyassindnnisasaa g onaise
paNfialmesBanaLWMANIWAN uFaNnnNsANENTes McGuit WF(44). uas
ADLE NLTINIMTIREDNUL RN VAR (N-stage) fagl PET scan HAanlauaz

ANAzINNzianzasAnutesas 90 war 94 m1NanAu waziminnliuas
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LAHAAINAIINLIN PET scan Nmﬂqqﬂﬂiuﬂ’]?m?rg@?tﬂgsﬂ@\ﬁ?ﬁiuﬂﬁ‘mmiﬂﬂ\l

ngudnszasuedisa llsasantinmand (NO disease)

2.9 N195NE

Neb9AsrzLazatmal A NWANANN TRl UA1uaTIANE1TuN19%11971 (Physiological

function) 1esadtzusiazaqu lAun deetn peves naaudes saxtinans wesaynuazingsanis

4 1 1
o a

FUAYN AIUUNIINEINZITAT LAz A eIl A NG UG TnelqnlszaadNaLNNAIUN WD R

7 A dl 16 ¥ a a A 1 A 1% a AI
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v
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patiuamnzd it luszaen 1 v7a 2 Wil danuitlaalusrastlidssaunndenas 30-40

v
%

Ineialdnisfnenfqe fadnununiadunisinenuan (Definiive Therapy) Lazn135ne

o = o

S LUNN9ENAA (Postoperative Therapy) f@sneiunuindnAmylunisineuziad@sseuazaine

1% 1%

srayBufiulazsrargnainanzy lnglaniatwiluiBuunidinmdlanassifivinmadaay

'
aay @ =

@ 1318 1 Tufjiaenzizanaaai@as (45) neinmfice3sd lunsainfiaunzidealaununjuazenad

a o

dl 1 Oy A v :/’ % [<1 9 ' o ¥ o 1
ﬂ’]ﬁ‘@ﬂ@’]ﬂiﬂﬂ/]lﬂ@ﬂu’]m@ﬂ\ﬂﬂ@Lﬂﬂ\‘iuuilﬂ"’Q‘ZLﬂuﬂ’]ﬁ‘?ﬂ‘]‘_‘f’]ﬁ“JNﬂUﬂq?SLWF;I”ILﬂN‘LI’]‘LIﬂIu‘IJ'N@ZEIxL‘J@’]

AlFFuNNsa18598 (Concurrent Chemoradiation) Iasiwuqnldnani135nsianNdIn1sane59g@ e

1
=

atinaden IneinenI N0 nN 5 1l Uszunnbasay 4.5(46)  49un135nIAenI9a1e5ea

v
2

ATNURINTHNAA (Postoperative Radiation Therapy)tiis a1alfisaniuenaitntalunsiininans

o

1 v 1
dengasianisnauiiludiveclsn 1y AUNAINITNIARTNN positive/closed  margin - viTaNI94

extracapsular extension YBIFDNINAADILFTNDIAD (Cervical Lymph Node) (47) (48)
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TutfaqifuuanainnisineuziiAsreuazaInefosa AN tintands faidayadinisinum

paensliienlungunailn (targeted therapy) Lfuen anti-EGFR (Epidermal Growth Factor

v
al o

Receptor) fauiunf1ranefadtiuliinanisfnuniandinisansfadiesasnaunen tnafiunateanig

o

pauAnlsANE LAY RIINsRTInsanTesiiaen 5 T Uscunnufenasr 9(49) uazdaiinisAnn

b

1 A Qi&/ a c o % o a o A a o o A 1 1 4
Gl’ﬂLu'ﬂ\W]lﬁl’ﬂ\‘m’]ﬁ“W@ﬂuN@ﬂW?ﬁ‘ﬂHW@Qﬂﬂ’]ﬁ"ﬂ’]ﬂﬁ‘ﬂ@i"]ﬂﬂﬂﬂ’]?lﬁﬂ’]LﬂNUWUﬂLL@ZﬂWiMﬂQNW\?Lﬂ’]

(targeted therapy) vislugilasnldaunsncndnlfiuazgilaevasign
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TusPuLsAluLaIatANN

3.1 TdsRusaluuanalannn (Retinoblastoma Protein, pRb)

Tsmwsituuanalnufunealnllssiu (Phosphoprotein) afianils Autiilunisasun

nisutiead lwdgansreaaad doudsznevaesldsiusiluuatalnundszneudiaensnasiily

o

(Amino acid) 928 Fa T4a319aNEW RB1 dentjuulasiulauai 13 Afumis 13q14.1-q14.2

Ceantromare 13014 region Telomera
RB1 gens
AN W IN- @V R
LR /A% /A /DN I W RN
I_—_ 220 kb =|
LS 13 (RB1)

13p13-€>
13p12 —
l3p11.2
CX26 q12.12
gRCAtZ Autosomal recessive 3013 13q12.2
IRAFSEAnCoK neurosensory deafness q13.1
13q13.3
14.12
RB1 ATP7B q 13q14.2
Retinoblastoma Wilson disease
3g21.1
13q21.31
g21.33
13q22.2
3931.1
13931.3
3q32.2
139331
39333

nmwi 3.1 TasTalauain 13 uansunisgiusaluuanalau
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v 1 4
X A o

n1snanewug (Mutation) visannanieli (Deletion) MINWLANHN9AA TWNAIUAUIEIAY 2
&1 (Bi-allelic mutation) azdsualiiliinanisasneldsfuisdluuatalnunvizanannisas19annnlni
Ao EALNANNLAsA NN stnenean1anssuiug (Hereditary) Laziinnsnane
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WANIUNIN eaNazFeunAnuYa 2 81 A liinalsazanulaUn@ il (Knudson ‘s

Hypothesis or Two-hit Hypothesis) (50)

Loss and
duplication

Chromeosome with (50%)
Neormal mutated Rb gene

chromosomes
Simple Loss
{10%)
. K
Mitotic

Mz
A person with normal One chromosome r:g;mblnatlon
Rb genes on both receives Rb el
chromosome 13 mutation
Gene based
point mutation,
deletion etc.
{30%)

AW 3.2 Two-hit Hypothesis Ua98uLsAIULAEIANA(51, 52)

3
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ansiely uRe wadarliidingindnsuesaadan ¥ing Go aunseviaiEadmanIn (Cell aging) uay
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3.2 3pansuaudad (cell cycle)
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. for mitosis
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M3IR@RLTUAY (38097 Cell cycle checkpoints tngilUsAunaaailanilusinaiuaANnIINIaIuil

A Now daughter colls
Cyclin B .
Mitosis ! . Bogin cycle
CDK1 ' &P
b Rl
y Positive Regulators ?

CyclinB 1 — ~. ' Cyclln
P16~ CyclinD M
S R S 1O S
plaiv P

ploE | CycIInD
G2 4
p2r ™ G1 ' 2 @
pSTHFE p21°" CyclinA
S-Phase  _-=¥ T = pSTRFE Cedk > \ clin
Checkpoint s P21 RB z CyclinE - S , y
DNA Synthesis \ e N o
Cyclin A , hac 18 N cycIInA
CDK2 4 DP1 Ros.(ﬂctlon point

N E2F
G1/S Checkpoint

N 3.4 WARS check points luipansuasLTad(s5)
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= 3 o

Tdsmushluuanalnun (Retinoblastoma protein, pRb)  HuldsAunilannaviinilunnsg

v
0% o

AauAN WAl G1 - Checkpoint 2e9ddnsrevaad Inevinuiinnluntsdudaaadniinlng

v
v o

Tl¥idingluseas S-phase uazvinlififamaanie (Apoptosis) AtiulilsAusiluuanalauiagmn
¥ dl o [ o [ & dl o & dl ] £ dl 1
wiindrAnylunisacuandpdnsaeaad, naasuulasdnsnzasamadiie ldnmdinnsne

(Cell differentiation) Lazn13a1Laa9LEaa (Cell Apopotosis)

T1999281¥R0 (GO-phase) uazda9fiuLa3szeza (early G1-phase) TsAunguayian (E2F)
d‘ = v all v o a 1 [ % o '3 o Y a 1 rd’l o 8%
FeRniinsziunisaiiudellresipinsresaaduazin liifianisudagadau  azgnaulifos
Tdsmusiluvaralnunnieludiaeasg 1 lldsin E2F Tadifludassuazlidainnsantauld We
siasgnnsrfuaziniaiunsneama (Phosphorylation) liduTdsmwssluuatalnun vinldilssu
a , . o= a ' =
wehluuaalnunelugiaaa Phosphorylated retinoblastoma protein #qaziianisdaasllsmu E2F

Wifludgase P lnaAn AN T UNLNITLLNEEAS LAsa 11

ﬁ]gumumﬂﬁmmgmmLWmﬂD@:ﬁmmﬁmIﬂiﬁu Cyclin D AUy Cyclin D-cyclin dependent
kinase (CDK)-4 LA -6 $4N"9919111189 CDK-4 L% CDK-6 azgnaruAnanuaieiiasde 1Hun 6o
ffuls CDK-4 (INK4) 1 Telsfi p15, p16, p21, p57 1dusu Iﬂiﬁummff%mu@mlﬁd@aﬁ"ﬂimm
wadsinllmang wnlsiumaninedliauysaiasmliflisnansapaugunisuiaadly

Barfuanvinuilaliinanz3a(56)
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‘ : — Total transcription 7{
GO/G1 Arrest | Partial transcription G1/S transition }‘

Early G1 Mid G1 Late G1

P) P G V

Inaciva I active active
CDK4/6| | CDK2 | — cDc25A

O —— - -
P16 CDKN2A P27 KIP1/CDKN1B
P15 CDKN2B P57 KIP2/CDKN1C
P18 CDKN2C P21 CIP1/CDKN1A

P19 CDKN2D

MWA 3.5 WARINITAILANIPANTITAR LUTTEL G1 phase(57)

annsAnenlueARnudIn1anamely virealuRalnRaesdn INK4 wastiu RB1 daiflu
funarugunisassllsiusiluuaialnun visadnisuanseanaastiu Cyclin-D1 1138 CDK-4 11N
Aull(s8) denaliinieadellsiwsiluuanalnuianas KaansNnnIL A lia1u1saALANNIT
WLNLTAR bR

unumaesilsfusiuuanalnun wanwteaainnisdugainimienuaesllsfungs
E2F w&n f9a181308uean19919119898una579 Cyolin-E fetaenfnnsneamnliidullsauissiiy
uaralann  Tneniaiinsyduaesifadasninaliifinnis/asuutlasiasnifu  (Chromatin
remodeling factors) L1 wwlasl Histone deacetylase 1 (HDAC1) (61) waiaulasd Histone methyl
transferase (62) @ uludundsnllshiungn E2F AunuldsAusituuatalnun  (Pocket

. o A = = | Ty | - A o | -
domain) uazlunstiiuiinnaesiisau E2F aznaenfududinisuiasa dununnssfun1sulaga s
ANNUNF(59)
¥ = dl v % [ 1 o =l a 09/1 [

andeyanarsnisdanunliinagenadesiuiinisiiauesilsausiluuanalnutiuiiy
N@mmmﬁvfymﬂmm‘xﬁummmLf’mZ\ir (Upstream cellular mitogenic signals or Growth-promoting
signals) NAWRTU (Receptors) 3 alm A8 Membrane tyrosine kinase receptors, Nuclear steroid

receptors Waz G-protein coupled receptors (60) (61) (62) (63)
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Tyrosine kinase protein coupled
receptors /
1P ‘o
- 4

—> carlyGl >  lateGl » S G2

? reﬁfjcafmn
machinery

»
M 7 fesdback

m X » DHFR
b cyclin A
Q0 »

RAM2
TS
cocz

A or

: B-myb
p1o7

AN 3.6 N19NTEAUNITNINUAIRUSAULSAIULAATANHIUAITLAG )

Tungasariuding nsineupesTusavsiluuaalaunidagnacuauiasdnyoyiom

yglansaLag (Proliferation inhibitory cascades) U p15 CDK inhibitor a1n TGF-beta (64)

LAz N19aAa9U8Y Cyclin-D1 a1 cAMP elevating agents (65)

o o o 1 a a a [~
3.3 ANMNANNUETEUINNUTAULTA ULAFIANLAENITINANSLEY

1
o A

aaduz G anensfidAyie waduzddlanuamimnlumsulsiamelfaniasiisad
Unfldamnsonseinla %'qLﬂum@mmﬂmﬁqmLﬁﬂmﬁ‘muqﬂuﬁgﬁvﬂﬂmLéﬁ@ﬁImmfawwzﬂﬂ'wéq
Tuszee G1 phase Uazszely G1 #a S phase

mmammms@;fyLﬁﬂﬁQﬂumﬁuﬁiaiuﬂﬁ?ﬂqu@ﬂuﬂfumuﬁm@'w LTT STt a P AL
uniiuldeesdiuadrauzife (Protooncogene) 1Aun Cyclin-D, CDK4/6 uaz Cyclin-E 1138013911
wiinfiunniedllvestugudinisfnusde (Tumor suppressor gene) Mun p15, p16, p27, p57,

CDK inhibitors tay RB1 dannlsinldsmuisiluuaialnuianasvisaanalyl
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1 '
a o o

AINNITANBHINUINRNZZIna gD aNduAufdun1sn191unanasuaalilsdy
BAlLUANA TN 11U N2139289n929N (Osteosarcoma) karnzizalenniinimaaian (Small cell lung
cancer), Nzi3egnaaiiaLeiiuuatalnun (Retinoblastoma) uiu Inenwudnluuzizagnanaiie

a = o = a o | o & A
whluuaalnuninigineuresldsausiluuanalnanas dwunaniainnisnaiewugisenis
1aEs RB1(66)

IaFaunstiaianudninisfadaarinaiunimnianvaeeldsiueiluuaialnun tnanau
wwraalafaazldduduldsiusAluuanalnunluniunie  Pocker  domain w1 lildshu
s luuanatann liansallduuasdudinimieueesidsiulungy E2F 15 dualiiifinnisuils
EARNNINRALNG HeasNIaIN2IANIsALANISNITemad Aualiianzi3eTy fAaet19re9nis
\Aim wzdanguil 1w nsin@aliiaeaia (Human papilloma virus, HPV) @alafaniintiasnalilsiu
NavfunNIaiANITNTln  E7 (E7 oncoprotein) MazlUduriy  Pocket domain wedlsmiu
wiluuaalann vinliifanzdalinungn(67) (68), uzidsaaitiadiuilen (Mesothelioma) uaznzi3s
slantLaesaila Burkitt (Burkitt's lymphoma) lufjilheaiand Gefinaniaelafaalad (HIV virus)
(69) (70)

N134519 Cyclin-D1 wazr CDK4 fmanAmlna(71) , n1sanavielduessagusa Cyclin-
D/CDK (Cyclin-D/CDK inhibitor) k8% p16/INK4A ey li lussidaisinug, Neidasy
(Hepatocellular carcinoma) $aNyieNzliUaaLNTia Iagianizaiaraatan(72) (73) wanainidi
fanunisaanaznisnatsiugaeslsfusiluuatalaunlunzidaudsingayn (Nasopharyngeal

. al %
carcinoma) anaagl(74)
o 09/1 =3 1 Yo U dl al a A %3 %3 &
awasnanalfdutinaesllsiuesluuatalann Ae AruANINANITRTad, N9

LU 289TAS UAZIINTNNITLATTYIRINTIT

a [ % [ < ) a C% a
3.4 ANNANNUETLUINNLIEIATHERATANART L ARANNALEaaLaz1sAULTAIULAIATANN

= v Ao o = a = o o ety
easannuiinndrAnyeecldsiusiluuanalanihenisaouandpansaesaad Daudidn
lshusiluuaalnunazanasauliainisnmuaunisuisaas ifnnnauaz o duueiaa us

2 =2 1 @ 1 del‘v 1 2 = % .
AMNNITUBHAANBINLIIN u:mL‘Vimum%%mmﬂummmmm (Chemosensitive tumors) Wae

'
A 1

ANefNEBauARNTAsINALN13218593 (Concurrent chemoradiation) (75)@4l@ad1tAAa1NA19A
- & | : A @ = o = o o Ay & o
sasuz R la N sndenusNAEwangninataana Al LniaLaznisaefd e auiluaimai

TiRansatIasaad luNgn(76)
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dl a a 4 1 7 v s o
AMNNITNUNIRITIUNTTNRL | NINEIABINLIN élusgﬂfm 7RERE 70 UBANNTLINATHEUALAIAD

a o & o | 2N dl 1 1 o ¥ o 09; o o
ﬂuﬁ’&ﬁ@’]&l@Lsﬁ@@NﬂLﬂuﬂﬂﬂQﬂluﬁ‘ﬁiﬂZVI 3 war4 LL@ZVLNZQWNW?DN’]WQVLW ANUUNITINBINANTDN

L7 1 dyd | o % 4 a o % o =
QﬂQﬂﬂQNu@ﬂLﬂuﬂ’]ﬁ‘ﬁ‘ﬂ‘i‘_‘f’]ﬁ]']ﬂﬂ’]i‘iﬁﬁlﬂLmJ‘LI’]‘LIﬁ]LLZ\]Zﬂ’]i"ﬂ’lﬁlﬁ\‘m

FZ!
v =2 1

o A o o 1 a = . | Ao PR
“’]qﬂmﬂﬂ@ﬂ’]?ﬁﬂ‘]ﬂ'qiu‘ﬂﬁmLﬂﬂQﬂUﬁ]QU\?mVI’N%Qﬂ'}W (Biomarker) WUINNAIUITNN

al
! (2
o A

ANANRUSAuRan s N NA Il uziTedsrruacatnaatinanindaimas auldun foiied
Lﬁ'mﬁumimu%figﬁmmmLsﬂm‘f(Cell Cycle Control) 11U Cyclin D1, retinoblastoma gene
product (RB), P16, P21 uay P27, GTQ?JQ%”L?WIEIQTTUH’]?MWH%@QLsﬁmﬁr(Apoptosis) Wi TP53, MDM?2,
TP73 Ay BCL-2, LL@Zﬁ’Jﬂxﬁ%u”’] 1M1 EGFR, cyclooxygenase-2 (COX-2 and ki-67), focal
adhesion signaling (cortactin), hypoxia (CA9, HIF-1a) Wag sensitivity to chemotherapy (XPA,
MRP2 and MDR1) (77) (78) (79)

Guido B. kazmu(80) AdldinnsAnE R LA N ann (Biomarker) e
Tagunsaldluntswannsainanisineasiagaiininuaznisaiai g, mamuauimmwwz‘ﬁ' uaY
Shanssendimresiihangui liwuntsiadelaFaieais wudn Retinoblastoma protein (pRb),
p16 Waz Multidrug resistance protein2 (MRP2) via 3 tasefianunsoldidusanensafluntsine
LL@:mmququT@m@wqﬁ; (Local control) LLm'Lﬁ'@ﬁqﬁﬂ%ﬁlujméquﬁLmﬁ:ﬁéﬁw (Multivariate
analysis) AN 2uAa89aU (Tumor size), Asunsnsranelilsianiinimaes (Nodal involvement),
LAZFI e a UL S TundUN LYY Tifte PRb LAz MRP2 Winthfignunsn W ifludanennsal
Tunsinunsiasiatitiniig, mm’m%\ﬁLmzmimmuimmmﬁ (Local control) 1§l wsifilaianungn
dlusanensaismsnnissendan (Overall survival) Juie Hypoxic induced factor-1 alpha (HIF-
1alpha)wiﬂifuﬁmmmLﬂuﬁqwmmmiﬁwmmﬁﬂm%ﬁmmﬁﬂwi’ﬁ

Lﬁ@\m’mmﬁLm’]zﬁmﬁuﬁﬁwﬁqﬁmu@ummgéfmiﬂﬁﬁw,@mummimmﬁﬂu*"‘}m
Hd01 Junnafnend A tUsauiasnsanniuiun 2ein lEnenduasmanansunisinll1¥ly

Aedamanaass Inelanausy uneganan lunismeaaldsmueiluuanalaun
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Anylunenginen

(Immunohistochemistry, IHC)

Aﬂl dsj aa 09// aI/ vaa % % aa aa a a
N19MTIATULEAN1aNe TN 11U Tneia ez ld35n1sfiandaeddnnIndaunazalady
(Hematoxylin & Eosin, H&E) wsiluu1eaisiimannanusesfian@iimmsiie) iadaslunis
aa o \ o A = & & A Y A = = Ao A
Aadelsn Wy n1sdiad ron WeAnE A lwileite, nnsdian AFB iadAned@e lulauuaf Baiiny

nanlER (Acid fast mycobacteria), n13¢iaN (Gomori's methenamine silver -GMS) WaANELTRI)

|
o

1 IS dy A all 1 aa o % 1 ] a dy @ a dl 1
wiazlitagendsliarusodiade lfurueu i lulsainde wazlulsansiavanaaiindausas

v
o o

HANANLANANAUTIA uILar AT AT TR LTag AQuEIINNTuNINIEANETagLNg

2
o =KX o

dl < o ¥ o 1% o (<1 % o ¥ as a aa
Lﬂ@ﬁluiﬂﬂ@ZVI’WSLMLHJ?N@‘V]'WVL@EWTW AatiuagatuFAaIaAuninga ﬂQEQﬁVI”I\‘]@NHIuWH’]ﬁQVIE”I

1 4
= o '

(Immunohistochemistry) {@RgI3KIUAUFALAY (Antigen) 5197 TiaNetiLuRaEad, Nnaluead was
nelutiaeasa fefaqiiulfiinisundsindsnistiun i lunisiiadalsnatisunsnany arunen
1 dﬁl < % (=3 L = A A o 1 a
FIIIAMIANTLNTNEIES (Tumour markers), 8o5tuu, w@ulad, Tshu, uuaAnEe wazloia daanend
| g | o‘d’j 0 < = a v o 1
wnnelunisiduazutisuenaadilasandniluiiasensssund vsaailasiauss Mnlinisnmanis

immunohistochemistry {1357 1#5uAMTHaNLNIanaatingenEs uTaqiiy

4.1 KANN19UDY Immunohistochemistry

' @
o

a1Arfirenisduiusendneueusiag (Antigen) wazuaUALAR (Antibody) MinTulneds
NaRFUAZIaaeN N lalaanisinaann tEun @ Fluorescence, ulasl, Colloidal goal Wlusu 159
waumLanuaziin1snsaaaulnalindasqanssril Image analyser visandasqanssAlBianmsoL
1 < v a v rdl o aaa [ dl o o rogj
aeilafimnlutaqiiutianlfioulad@aasinl]isen iy substrate NAWIzarzasivLewlmiiug

Aadludsne wasiinisnsmaaeulnelinfesqanssai (81) (82)



39

4.2 UnFeEnszudnauauiauiazuauaLan lun1snsIan@nylunenganen

A A Ao P = o a L o ) . )
LAURAUDARALHATNLUUNINATNITDEALNISNULAUA LA UALINNUAL 2 AL (Antlgen blndlng sites

or bivalent) @auuauRLaRazl A wWLRa 1NN AN ALLeURLEA baNE1u (Epitope)

variable

S
v \

Light Chain
( Heavy chains

P

Antigens

light chain

heavy chain \\] /

NNN 4.1 BAAINITEALNIZTEUINILAWBALAULAL LA URLAR

o

LauALeRAzINU e ALLauARNNS N zIA Tt LAz kAR AN U Rl Asenaanun
| | 9y a - « Wy ' T A4 o |
sUuuusne eaneliifiananneswiuléifoanndan iy unzneuw vselinisiniznguues

a d” = % = a dl a A a a vy a ai Y @
LAUALALAUN LAZUNNTUATARNNNIIAARAINTILAUALAY UTBLAUALAAAE AL THANN 1LY

v
=

UisenlAdaiauan (83)

A

Tudaeszazisn NIANEINIBNYUINE A MFLTWHe NIannTre Ny Tungeasamus 39

v v v
o o A

dlunns1l%an2i309u89 (Fluorescein) ARALLAUALAA AnuNdaaninAe Aelddulile

[% o

an, ABININIT

S). D

v v 1
o A oy A

FATULLAAILLATEN cryostat WAZFRdA

u

¥ ¥

v v
AotndeadqanssAingoaisaruaLYingl wanantasEes

v
o K Y =3

LasAzidaNaNINIHagNLasadne Astiuassiaafiualadlugifiu uaziivlslhug azfivlfanzg

ONELVINIIU
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Tugaerzazmann An1sAuaduarineulmiv@eaufadiuuauiuanie 19 unugans Faauaa

v
o v

Foadulmiinyisanduanssadiu (Substrate) Ao lalasiauidasaanlas (H,0,) iananansin
1#ifind (Chromogen) axising@nstunisresiliaitieniueunvenldduegiuueaumiau 351
ANNN90AMENEBIqaNIIAIEIINAT UATANEIAN Paraffin section 1§ uazawnsnifivalasiily

alasninglé

I Specimen Preparatinnl I SHde Preparation I I Antibody Preparation I

| Detection of labeled Antihodyl

Direct Method Indirect method

Avidin-biotin methed (ABC)

Streptavidin-biotin method
Peroxidase-anti-peroxidase (PAP)
Alkaline phosphatase-anti-alkaline phosphatase (APAAT)

Immunogold method

Immunoflucrescence
etc.
Light Fluorescence Image Electron
Microscope Microscope Analyser Microscope

WHUDEN 4.2 UAAILHURITUARUNNIBNYTUNENEINEN (84)

4.3 Redamsaa

A989nTIANA1NTNUINIRTVR AN ATIA immunohistochemistry  Ruanediia enfaasing
Iy Fresh frozen sections, Cytological preparations, Formalin-fixed, paraffin-embedding

specimens, Fine-needle aspiration (FNA) specimens
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4.4 98N19M19 Immunohistochemistry (IHC)
aal . . o D@ o o g
A8N19M79 Immunohistochemistry tutiaifluvanadunan fasa i
1. nM5LesaNglan (Slide preparation)

duntswzenaladdinivldluuw HC  Tnenisindeualadficaansniaguantimd
Adhesive agent {Nan1siladiunIgnaenteafTaTUAINIDT UM lusTnI e duRauNITNN

e lufanmaaualadéiag Poly-L-lysine Aminoalkysilane (85) Lilwiu

2. NNSLATANRIRINGIA (Specimen preparation)

flasAniianeauantiRresniaiuwausiau na1aae fesinundiuaad epitope Minsag &eaq

N

hol

m39ad 3L IHC e1aillusdensaaniiieliunlnsiiee1aazgneas (Fixed) visatalalagnesedl
' A e Wy v P ™ = o N, o Al ! o .
demsaatiivliunuudo dowluiluauiedgnesediaanaiundu Fundd Formalin-fixed, Paraffin-
. (YR 4 A [N @ a = o @ v = [
embedded specimens(81) (82) N34 fixative NHAMaNTANRTULaURAIAN A Tufevaanld

o {

fixative N lNHATaNNATIaE FlaANIANTRAINGD

a

Fixative NReis18uA(81, 82)

1) Coagulating fixatives Fivatinsaasngsis liwn Ethanol, Methanol, Carnoy’s solution flu
fiu angwantazdinldununinlwdeitie Inalduasunlaslaseaieaesllsiunazanianiinnig
Huuaumiay

2) Cross-linking fixatives 18w Wasuau Renldiuetnaunivany Inaanivesnedeaiudu

'
a

Wamiuliunue {lu fixative Aneliiia n19dusiaiu (Bridging) semdnensmeziiunieluluiana
a o v = al o v v dl al (] Y a
weasnunazluanadnaansreslilsaunnliilassaiialasunilasliluazinanliiifianisg

wasuuwlasiseunile Antigen determinant wunnstlaiuldlfiveuivefduiuieniEy (Masking

of antigen)
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3. NMSLATANLAUALAR (Antibody preparation)

a

wauRAvaaNienlElu IHC 1flu Monoclonal antibody  LW31EHAYNANWIZGILAZEIAR
fyn1aNuaLINAa29a7n Non-specific reactions IFI'N’] 79u9aR TRy UNTLNIWANATN Background
o o a a a aaa k2 o % . 1 A o o dy
n1sduinzesiauiiaulazweuiven ulfiauuufieunduld (Reversible) nanaAenIsauiu
o % = dl [ | o fd‘ v v v
anangaaanainiuld wndnialasuulasaauilunsauazarassanstiiainld aonwdindu
A s e A Qd‘ A “9/, ] aa o :/J a dd‘ YR v o o a
weanfetiines vireguun i ludunewsineesdsii aviuieuiue AN asiesduiuwaumiaY
Thatinsudaus upesiasiinniai® High-avidity 138 Good affinity

1
4 o

dffisen IHC Rldnandesiulsingnisnl Agglutination 134 Precipitation 284 Antigen-
antibody complexes AsilNIsRaaLanALaAN LIl IHC Aslufidyuiaindsingniel
~ < a & a Ay a - a = % o )
Prozone 3@ Postzone Taiinannnisiaaargueufventiesiiuldvdenniiuly Sualdiensndau
a 1 a = 1 1 o o dl Y @ % 1 [~3 A
1RLAURLAUALEURALEA Wiz dansanisauiuennazneuwlivinlf (86) edndlsimunisiae
aatfFunneusuen liwuzaniulFuinueuiiauly IHC  drsanminuduilassrasnis i

wausuesNalifiia Antigen-antibody complexes a4 3au%i9taan Background a4 WaNANILE

dog iU AsenszdnuenmianLaTiauALe RN AT UL aNY sniTAIAY

nslduauiteniniugeiieansyaziaa1tuidn (Incubation period) a9 Unfana’ld

1
A

@ = o R ql/ le :// a dl =
srazinaniunnilyaunseisis 48 4alue wauazganginumnzaniulianldn 37 esraaidea
A = | dl A 1 < Qd‘ :j =
WU 30 W ¥ive 4 avAntadalua nileAl agelsfinunatuazgun)RNMNITaNiuing
YFulEmnaninuazatnumnizantesfiestJiRnsusasue §ns1n19aea1sueuseniu
1 o % A v o o a v Y a = = dal %
wanseiulanan AssiaenlnnAIUEin 10 FEMENER YU NTENT WA I AR LN

ARINAIUNUNIZANYNATI(82)
4. TUABULATUNRIFIMTIA (Pretreatment)

v 1 !
duduneuszaudedensoaliifiaommnizausaniainljizan walili Antigen-
4

v 1 1 v v
antibody complexes siall sauvivaniseardndasuniuienaiindu uiveenifluduneutas-fiai
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4.1 Background staining prevention WANAALAZAARITLNIUABNNTLAA Antigen-antibody

complexes

1) Endogenous enzyme inactivation (82) Hagannnigmsam Antigen-antibody

& o gy a o a 9 o o ca A oA a

complexes Lﬂuﬂﬁ‘iﬁliqfﬂiﬁﬂﬂ’]ﬁ‘mﬁiﬂmﬁ’&LL@Z‘L&ENI%Lﬂui%m“ﬁﬂWU1ﬁ1uL“ﬁ@@‘V]ﬁ‘ﬂLuﬂlﬂ‘ﬂﬂ@ﬂ’&\m\‘l
=K o [ 4 . . ° rdl 1y o A d” A A ai//

p9a avaLiuEes inactivate miqunLfauvl,sﬁumﬂ“mﬂummm@Lumﬂ@wmawu (Endogenous

enzyme) L1u 114 Peroxidase HgIuN1 Endogenous enzyme inactivation Aael 1% H,O, Tu

Methanol 114 30 w19 8174 Alkaline phosphatase i Hapten e 1d Levamisol  @1%5UNN

Endogenous enzyme inactivation lusiu

2) Non-specific blocking Lﬁmmﬂﬁﬁumu”zycyﬁmmimm (Signal-to-noise
ratio) ®49a1n Non-specific binding #aunningnis incubate &vd9maanaisfiae Normal horse

serum

4.2 Antigen unmasking Haunilaiinnsld Cross-link fixative tmeianie Formaldehyde
= . dl o o £ d’ o Y a . . 4 .
“ea Formalin  1Wan1am Methylene bridges AN IAANTZLIUNNS Fixaton N199N antigen

v

unmasking #T83ananTadn Antigen retrieval T9Raan13a9ma lLT(87) (88)

1) nazuqunsienlasd (Enzymatic treatment) 1iluagn1s9 ewlasd v Trypsin,
Protease, Pronase tugiu iivatiaslismy {1uagn1snfieasyadnsydamandnannn wszunseasiias
11 (Under-digestion) aznn19iiim False negative 14 wannngaauuiulyd (Over-digestion)

& A ° =
bR LHQQKQﬂV]’]@’]ﬂ@uL@ﬂﬂqﬂiﬂ

2) nazuaung e nlasd (Non-enzymatic treatment) hAansfildaanuteu 330
Taw 1y N9 lEaaululasim (Microwave) BuRedansnalis Pressure cooker, Hot plate %32 Dry
oven flufu ﬁdﬁmaﬁmmﬁﬁﬂuﬁmlui‘i’méﬁﬁﬂmmmfmﬁhﬂ | @19azane Carboxylic 158
Organic 11U Sodium carbonate, Urea, Citric acid Nguansazananaaisalanzuin i Sodium

chloride, Zinc sulphate, Nickle chloride Wlngin
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5. Antigen-antibody complexes formation

o o |

duninifiedffseduiusendiquenmiauuazueuiven tnafiaelszazion gongi
N4 viserHinaeuauAauuaziaufuannuiizan Waliinnsduiuinarnuanysaiuaslivga

aanannulpesdne

6. Detection

v 2
o

A . . aAa £ ISL4 as as 14 as
ABNITATIANT  Antigen-antibody complexes MAnud AN TN eRsILazian1edan 38

< ! P o o LA ° A ! Ny A A A o
NINFATNUUITENTN Elﬂjj‘:jﬂ:jl,f)@’]%@uﬂqf] Nﬁ’l’ﬁﬂ’lLW’]ZL@’lx@W}@J\mmLLE]N?J@LZQEI@@NF]')’]N%VW]’]

o o 4 A

niuazidesinnsiesld Labeled primary antibody NHAINSNNIZABLAUALAUILANS LHE

[

a o ao Yy R @ ad A P | o A _— °
LlﬁﬂULWﬂUﬂUQﬁW’N@@NGﬁ\‘]Lﬂu(Jﬁﬂ']?V] YdaUNIN lﬂjLQ@unﬂq?m?QQmu’]uﬂqq HUAINNIAINLNTE

'
= ! o &

1anzasangn usaanlangendnuazliiidaaninndesld Labeled secondary antibody
° | . . aal o v = a a o
ANNANNTZRE Primary antibody Aantsinildfiminugzainlunisineainlanenisinen s

Secondary antibody 111 uara1N1InU N lEAL Primary antibody A9 REAINATWITsE

a

a | b % dl A 1 | % J
LLEMML@WF]’N”IVL@QJ’]T]Q\I’\EI wazseuuntanlgusiaili 2 szuy llﬁLLﬂ

1
= o <3

6.1. Direct method laenaslfneuivanndanfueulasd (horse radish peroxidase 5

alkaline phosphatase) NaUALLaRARY WA lHNAZ F8n19HaziANle (sensitivity) fiag

Fluorescent'staining

taq
Anti-A

A A
o © o

Cell

NNT 4.2 udRIIBNNT Direct method
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6.2. Indirect method lfuwauavuenaesriia sRawsn (Primary antibody) asiAINNANNZ6e

AehFiaan1sazmInanile InsuauRLanainiaes (Secondary antibody) azidaniuiduladlsusa

adal d” v ddgl
faﬁmiumﬂummhmu

Fluorescent/staining

taq ] -
J(Goat anti-rabhit
k Rabbit anti-A -

LB B

Cell

AW 4.3 WERIABNNS Indirect method

'
a A

1) Unlabelled antibody method tHun1slduenfivensianaeailuasniuimanssidng

1
1 14

a A A A o a A A A A < - el iyt ' .
LLﬂuﬁl‘]_l'aWHuﬁVILLﬁ‘ﬂﬂ‘LlLL@umU@m‘ﬁumVI@WNV}NﬂQNm@QL“ﬂu%ﬁ&lLﬂﬂm‘ﬂﬂqﬁﬁﬂ’)?u AN Peroxidase
antiperoxidase complex (PAP), Alkaline phosphatase antialkaline phosphatase complex

(APAAP)

PAP Complex Method

N
@ 1) Ant Peronidasc Complox
N

2\

N3
A A - ~ Tmsuc Artigan

#——. Sacondary Artibody

Primary Antibody

ANT 4.4 ugme PAP method
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2) (Strept)avidin-biotin  technology {lu35n13NeAaAnsaNIRlWNIdUA UL B35

(avidin) wazluTafy (biotin) NAziiAAIA LB IMUUNLIBLAZANNILLANTAd

'
=

annuiludrulsznevaaldan Slassairailugldmannd 4 mbatasn Nazliflulamunie
% a | a a dl 02’ o v . . . dI dl o
14 TuleduihdmiuntiminTuanaties (Low molecular weight vitamin) Taa3ns0@a iy

uauRvefLazaulmilfdiy i liaunsn 1t lula AuimauiuLauALe AR NARILAZEAST1e Avidin

biotin enzyme complex Waldunu PAP visa APAAP complex

k2
o

hedAuaritimnalulanaldn(Oligosaccharide residue) adldaafnuIfiag a19sall

a

dnagluduiuadnu(ecithin)uiiiawiald 1A AANTRRAN INA1WIZ AYRNIINALNLAAAY Aasl

o

4138M3URNARY (Streptavidin) lHANNNITNZIAEITRLLATN Y Streptomyces avidinii @135l

HimaluanadnuazainnsnduiululeAumunaiueday
35193 1&un - Avidin-biotin complex (ABC) method
- Labeled avidin-biotin (LAB) method

- Labeled streptavidin-biotin (LSAB) method

Avidin-Biotin

AV
xi.)xi. Complex

Must be prepared 30
! e minies pror 1o use
Sl lp <
Biotinylated xA‘ x ®
Secondary =——————
Antibody L i

Antibody — /)L\

mw17"1 4.5 @MY Avidin-biotin complex (ABC) method
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1
= o

3) Chain polymer-conjugate Technology 1Hwmnatianldidulesd, wauRvansausnuazmian

Aa3 WNAnUUTNaNATa9LANTUNTUY (Dextran) taed 1 Tuianasesandunsu arunsasaduladls
L o o a N o g a ae P

atstian 70 Tuana wWianduuaufueman 10 luiana Ml natiatiastaiinaadlo annan

wazdunaulunimiduyiunasanan i

dl a dy 1 Y aa a K 1 o v a a dd‘ 1 0 a
Hasannwmaiailldinisldedsunas lulafuaslun liinan1sfiean ldanwizannlulamu

N UTAR LA
7. TAslauLau (Chromogens)

v
4

Jluanesiasiu (Substrate) wazansnldnlfiseniuenlasdinelitlidsne

A15797 4.1 udnalAgiaLa (Chromogen) AdenldAuiawlailudg IHC(84)

Enzymes Chromogens Color / Detection
1. Peroxidase HEOE/DAB Brown / Light microscope
HzozerB Green / Light microscope
ACE Red / Light microscope
2. Alkaline phosphatase BCIP / NBT Blue / Light microscope
New fuchsin Red / Light microscope
3. Glucose oxidase INT Red / Light microscope
NBT Blue / Light microscope
TNBT Brown / Light microscope

DAB=diaminobenzide ; TMB=tetramethylbenzidine ; ACE=3-amino-9-ethylcarbazole ;
BCIP=bromo-chloro-indolyphosphate ; NBT=nitroblue tetrazolium ; INT=lodophenyl nitropheny!

tetrazolium ; TNBT=tetranitroblue tetrazolium
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8. Counterstains

1
=

Junnsfianitieienlifindaindisen IHC wWialiitleEianfind Counterstain @4 liifiu

v dﬁl dl a o = o ] dla = asa =S a s
Iﬂ‘j\‘l’s‘iﬁ"]\‘ll,u‘ﬂLﬁl‘ﬂ‘Wﬁ@L’QLLLLZQZL‘LE‘EIULWﬂUﬂU@QuWﬁl@@@’]ﬂﬂQﬂﬁ‘ﬂq IHC A4azAN1UN1TAIIRINATIEN

@ Counterstain ey 111 Hematoxylin, Methyl green, Nuclear fast red lugin

4.5 N19ATUNA

n198uuanIatuagiuea N l4an1An Labeled antibody Henlfnisduanuiumadi

a aaa P o o‘ndl ra aasa d” dl a dl o tdl a
Lﬂﬁﬂﬂﬂﬁ‘ﬁmlﬁﬁ‘ﬂumﬁmﬂuL%@@WiﬂLﬂﬁﬂ{]ﬂ?ﬁqiuLu@LEI@U?L']ELW] qﬂ’]ﬁ‘ﬁ]’i')@uuﬂ LIAANBAANTN
el o =

% U < ! o'dl a a‘d‘ o v 1 < 1
LN wmwum%%mmﬂum@mn @QML%@@V&NW@I’&MWNLHM wmuumifa%mummﬂu@u b1

1
add

3R p53 il Nuclear phosphoprotein @ IHC azfndniiaipasauedtas vigalilsmiu c-erb B2
5l Cellular membrane protein @ IHC asAafnsianiaactaa? Wik Inavialilaziinngls

. % as o O a‘all Y |asa A 1
AZWWU (Grading scales) MAvaneia Tmﬂma?ummqummﬂuﬂgmmmwi@m_| Gips!

1. N3 linzwuiluiesay (0-100%)

1
el a

-%a8az 0 (0%, negative) MuNen lullitaansana IHC luliaEiaiBuingmalas

1
cala

-5aeaz 10 (10%) uN1eDe Haadnand IHC TuiaiEietdnunnmantiasas 10

1
ol a

-5a81az 100 (100%) unnens Hiaadnand IHC Tuleitialsnnmnsastfaaay 100 Aasn

v
o

al
AVNUNA

2. NM3ATuTUUANYERa L (-, +, ++, +++, +++)

1
cala

2 1 1
- (Negative) msnena luflimasnmng IHC luilatlatTnnmnsaias)

. =2 = sala o & A A Vv = & v
+ (Weakly positive) UNIUDN HidAaNFAA IHC SL‘LLL‘LA@Lﬂﬂ%[ﬁ]ﬁ"}@’ﬂﬂq}ﬂ%‘]LWﬂ\iL@ﬂu@ﬂ

(Uszunnd 5-10%)
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a

++ (Positive) uN18D Aimadnsind IHC lwleEianasmasgiinenailszuini(ilszunn 10-

30%)

a

, " =2 = ceda o P Ly
+++ (Intermediate positive) UNNEDN NiEaannAd IHC ﬁlummmmm%ﬂﬂuﬂ@uwu’m

(Uszunnd 40-60%)
++++ (Strongly positive) Munale Hwaanana IHC luilaifianmasaatuinndn 60-100%

ac dg’ a ¥ ¥ a 4a IS o !
Qﬁﬂﬁ?u1ﬂuﬂﬂiﬂﬂ$LLuuﬁlﬂNﬂ’ﬂllL°]Jﬂ\l“llﬂ\‘1ﬂ’ﬁ‘ﬁlﬂ’&LW?WZN‘]:T’Q"QEILLﬂﬁ‘ﬂﬁ‘QMﬂ@’]Hﬂ?Zﬂ’ﬁ‘ L1

o vy o asne o a | 4 P4 dl v
NNESUNHEDN ﬁ‘tf;IZL’J@’]SLuﬂ”I?VI’]ﬂQﬂ?EI’mU@ WA WNIneRlag

4.6 Uszlagiansduylunendanenlulsanside

dl a dgj:.-s a & dl v 6 dgl dl 1
Hasannwmeidatiidlunisamartauniaunialumad Inailaseaiieaeaaasuasiiaitiall
o =& [~1 a dl v I 1 = [~3 va cY o a & [~
gnvinane asllumeiianldadneunsvanglunisAnmn lsanzize ManseiAun I taremaa N3
09; [ %3 1 a [~} v o a dl v a v a o a
FINNIRALLNTRATDINZLT AT NABN I LANE LA AA NN 1A TUNTE LI WA AALA L AL WA
Teanzse AN asuLlagreetiunans B ua s HuA UL FILAA T UAAUTAINI TN ANLIT LA NS

AHUIA NINENTRIlIALATAYIN U TRINEE THANHIAIAT zinIINITAntesNziFe by

a

i L4 @ [ C [} . . -
1. TmQLﬂsﬁzuumwiummmm@maumaﬂgunu (Unknown primary origin) #5a

nziFantifamlumsdnuiiesin (89)

19898 IHC 1 ldausAne N3 A NN N TaR N LT N LA URLAUNLANANNTUANN
d” dl cY o a 1 1 4 o a . . . S| 2
WAL BLTAAAUNILUA LY NANLTARAUNILUAAIN Epithelium, Mesenchyma, Neural origins s

8INFANALINILTY
Epithelial tumors
- Breast: Alpha-lactabumin, GCDP-15, Estrogen/progesterone (ER/PgR)

- Ovary: CA 125
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- Liver: Alpha-fetoprotein (AFP), Keratin (Cam5.2)
- Thyroid: Thyroglobulin, Calcitonin
Germ cell tumors: Human chorionic gonadotropin (HCG), Alpha-fetoprotein (AFP)
Mesenchymal tumors
- Myogenous tumors: Actin, Smooth muscle specific actin, Desmin, Myoglobin
- Melanomas: S-100, HIMB 45
- B cell lymphomas: LCA, L-26, LN1, LN2, Immunoglobulin, Kappa, Lambda

Neuroendocrine tumors: Neuron-specific enolase (NSE), Chromogranin, Synaptophysis
2. 16 lunsAnsnensitinuaanzisa

~ yan = PR a L = PRy @ o qu a
Nﬂﬁﬂ%ﬁﬂ’]ﬂﬂﬂ IHC ﬁm:rﬂﬂ?mwmLﬂummmmﬂm'ﬂ\iﬂuﬂ@N:LNLL@zEJuW]uu:LN V]"]slﬁ LN/
o ~ a0 o = = a & o o qu = A o o
V'VJ’]QJlelqlqeLuL?ﬂ\‘]Wﬂ’]ﬁﬂﬁlLuﬂLL@gﬂ@vLﬂﬂ’ﬁ‘Lﬂ@N:ﬁL?QNqﬂﬂ\‘]mu ?QNV]QV]WIVﬂW?ﬂﬂH’]L?@QQQ“]ﬂﬁ”ﬂﬂ\‘]
Lsﬁ@ﬁLLﬂzﬂ’]ﬁ'LﬁmﬂgL‘%Qﬁﬂqqﬂﬂﬁ‘quﬂﬂqﬂqu W14 mﬁmﬁﬂﬁﬂﬂ@ﬂm‘ﬁu p53 ﬁ'ﬂﬂ’]?LﬁﬂNZﬁ‘ﬂﬁ?Ex

waza1Ae ununaedilsAusiluuaialang (pRb) denisinanzidavasingaayn s
[ o <
3. ldwansalsAuasANTULSIURITTANSLEY

= a & @ ' aa o A X ]
NNTANH LA UALAUABDILTAANTLTN [ﬂ’N"IIﬂEI'Jﬁ IHC  anun9nuiunldwennsndlsa 1y

n3AnEldsin p5s3 1sfu c-erb B2 T1l9Ru Rb 1w

4. MdAn#IN1ISNSEAaUR1SA

1 v

wzralulsaninisgnatuazunsnszansreaaduzizaly IAviasnmseullansidaiuugy

q

v 1 1 v
annsngnanszangludvadenzauli szazBuuanaesnisundnszatsresaaduziiaiugnsenis

ATIARLATIEY LHaaN1aNnRANEER Il N saNaaiulBAqam1lan (Microinvasion) 38 IHC dqsl
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k2
v aR

lun19m99a3LAIZINNTUNINIEAN LA AN T TuaN Iz AINa1ansein lARTY TTaqiTuiinis
1111A199a11 Occult metastasis TFINTEANLAZABNUNNRDIIDINLIZIUA TR 111 NZATIFUN

< o v 1 < o 1 < o =3 | 4
NZL?\‘]@’]i@iMQ.}I NZL?\‘]?\‘]1°T.I NILNYNBUNS nzivan usu



uny 5

AanisnanylugalaiadiansnldlunisAneni

o ] dl o = % [3 Q’l dgl & v dI ] dl
WQQEWQVIHWNWﬂﬂ‘]:f’]i@ﬂd’]@’]ﬂ‘].l@‘ﬂﬂ%uLu@LL@Z@VLZQ@?IEQH‘]JQEI 53 F1ETIANRTIAN

1% 1

AT Inensanen Teanenuiaaiiaensal wazlafunisiiaded lunziiefswuazanaatin

o s 19 = o ) a &y o ey
@V’](J’]N‘ZQLsﬁ@@mig\llﬁjﬂzw\‘]ﬁ@\ﬁwfﬁ\\?@ﬁ;{ﬂLL@ziNWUﬂq?mﬁLm@VLrJ?@L@TW'J

nsAnEtrrenalamsnameaiinlulasuelssd (Tissue microarray technique or TMA) 4911
1&lnensanzuaenduiiladuniluiiesan (Core) waqtn g3 luufenTwiiawlanNianzdadla
FalunnsAnent 1 uaenilanazilald 21 4eslng 20 devazifuilatenldlunisAnen 1 9095 1

| \ | & A \ A N @ [ a |
718l dautesganieaziiiuileitialudeslnydni @ailu Positive control wazifluqnane@slunise

v

Q’J A
TLTD
TunisAnetudenduiiaainnisssansioamaiialulasualse avgnanivediand

FunTndauuardladu (Hematoxylin & Eosin-H&E) Lazmsatiudin1aniadqansssiiing

(%

g : , A y & o = = aa ) )
Lu@ﬂ@ﬂ@ﬂqﬂunﬂ‘ﬁﬂ\‘lm @NqLL@'J“’NM’]T]Jﬂﬂﬂqwq\iﬂﬂﬂﬁﬁuwgqﬁqvm’] (Immunohistochemistry)

& o & = o a s o o R @ o
U@@ﬂ‘ﬁuLu@@qﬂﬂq?Lm?ﬂN@QﬂLVIﬁuﬂiNIﬂ?LL@L?ﬂ qzin179a e LT uLnaluan WY

o o o

NINWFANAL A7 20 (90) Fennlitanunsamnsaadaszisaat e lfiduanuauninnnaluscazioan

b4
o o

UAULATANNITOAIRADLTN LEVAEATT 1HA9AINANARINITLTN AR aEN9a U LTias
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i 5.1 wadalulasuaiss (90)

lunnsdneiiassautsiusiluuaalnanlneld Monoclonal  antibody 2e9uylAaL
(Clone  designation) 1F8/Rb1 ufludugiulnaydud-1  (g61) duiluneufvedsallssiu
wRlUaNaInN- 1 (pRB-1) NaRlnLL3¥n NeoMarkers, LabVision lagiaanlifiaaateludnsngan
1:50 Teazdasiin1smuan nueuRiaudasaaulalasam (Microwave antigenretrieval treatment )
Tunuilusng e lfiaansadufueuAtesls faneuAnesintazsusulsAusAtunatalngn
Wnnuuy Fud 2faflignifuvWeanln,  afe@ifinafuvyeswauazaiafidnsfiumy
NeagwmLaniies (Unphosphorylated, Phosphorylated or Underphosphorylated retinoblastoma

protein)

! 12 1

| A o a & Ve A o A A 1 a
nMsEuNaarHAaAYLANTILTULAN (Positive control) Aa adlbaEieludeslininslay

siaduziian 1& o) TnaazaunaaniasuzifAszuarananinsiadnasilsmusily uaials

W lutiaadng Inaeyuiwin nnsnszanasda (Distribution) wasilsAuisiluuatalnunluiianaea

v
o A

PAITARLNINY N1981%HA WU UHaLINLaZNaaL(10) W (gﬂm@ﬁm%mm&hm LaAa U

DIANUAN )

a

- B1N198aNARARNTNAALANINNGNTALAT 10 WRITARNLIEanNA DadTlunaLan

v
a o

o Y  aa o P o > s @ A oo
- DINNTEIANARARNUILARLAUALNINTDUAL 10 UDLTAANLLTNIUNA DDINTIUNAAL
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uny 6

TRAWAZIENNS

6.1 UszansuaznaumIang (Population and sample)

v . = v d‘ Yo an o 1 | s
dszanailiune (Target population) wnede filaenlisunisitadudniunziiedswsy

o a % o‘ndl I 1 < o 1 a dgj o =
wazaneTiinanddamasin il ldussmdalnssaynuarlinunisiinaelaiseananne

dszananldlunnsdnen (Study population) nunafs dszannsdusnannaunlfidinfunis
Fnwuuugilaslwisedihauen Tsanenuiaginasnsnd ananigialng szudiainounnsan 2543

NFUINAN 2554

" [ =y Ll 2 < . . .
anvﬂ,umiﬂmaangﬂqmmmsﬁnm (Inclusion criteria)

1. ftlhefiasdinanisaseanianensanentiududiilungdedseruacanatianndacag

2. fithanzdeAseruazanetinandaaansvezi 1 — 4

(% '

7N dl a ng dgl a a o QSJ A A e 1 1
3. frhananunsnfnnuduiani e lansuzassdiutananysalieanasani s
pafianan U faeani sz iR i luuana i lnafluduitiang i G fun1snadelas iy

Waiuinenluanuzunnaaians lsanenunaqiiaingnd senane U w.e.2543 D9 1l w.A.2554

wnanlunisAndangileaaanainnisAnen (Exclusion criteria)

1. filhauzifAsseuararnaTiaan A AN A UULNNAI WS YN

1 9 v 2
neNnsedRnsaanuni1sfinima lndaannianTuan19ne NI nen

no
232



55

N1SATUIUAUIANIBENY
ANGA3 n=2"%/,P(1-P)/d

o o/ 1 7N c o a o e‘d‘ 1 1
n= mmum@mﬂuamﬂmm ATHZLAZATARTUAR ﬂQWN@LSﬁ@@V]VLNIﬁ

nzi3amdsinssaynuazasda linunisiindalaiasnn

Z/,=7 = 1.96 (two tail)

0.05/2

P = guiFnsadlusiusiluuanalnunlufjihanzdefsnzuavainaiads Wi 84%
d = acceptable error between 2 group = 10%

n=1(1.96)2(0.84) (0.16)/ (0.10)2 = 52 718

6.2 A8N1FANEN

v
a o [ % ] o

9 = ~ v A  va = a o
1. ﬂ’]ﬁ?lﬁﬂ’mﬂLQ‘H?%LUHHLL@%‘HML‘L&@@JHW Lu@\ﬂ@qﬂiuﬂqﬁ‘q B {A ?;IVLNNMWIWWJ ‘].lﬁ;l]ﬂ')?;l
o =

Tnemss {idpassiaanisresniiun1szendnduaanangilay Inaaz1aeyn1Inange1ulenis

Tssnenunaqinasnsal ialfugssiiouuazitatinadutiosasgiloe

o VYo

2. AapndszdRgiaenlFiiunnsiiadanz S uaranetiinanandamadi i lausss

wastwseayn luszuunzidiawlszd® ICD105Wa C00.0-C14.8, C32.0-C32.9

3. Aaputlsydfnisnsaaniuenisfiaime lafaesinaesiiloaludian 2 nldwunisfiniie
3 = = o ey @ = ° a o ey 18
andayananisfneisasangnueslaiaeainlunsiadsseuazaneaiinanansiacaan g

nzanasinssayn ludilaelsanenuiaqinasnsniang i 45 1 e w.A.2555

4. pevagauduien iy lufiannaeluie 3
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5. {ilevnaeNainisnnaaeLTuBen s uls axinnistiuinluwuuiuindeya

(1BNA1TNIANUAN)

6. Tulenlfidinsrananiugiilsnusaluuanalani tneaany una1§anan (IHC) tnasin

n1snsantieslJiiRn1s94e an1iunedinen lsaneu1anssuangngn

7. nNuaNan1ImIanIngIa IHC

v
a [

v ¥ Aa o = PR - <
- DNMFEHANARAANUIANLRANINNINTRUAL 10 UATARNELINVINUINA

A 1 [~1
ALLR STl

a

o Y  aa o = o I c & e
- DMNTEANARARNUILARLAURLINITALAL 10 AANTAANSLINVNUNA

= 1 |
nadlupaaL

8. iiayan laudiAsz

aﬁtﬁu‘a‘qus‘qwﬂ'@ga (Data collection)

4
o

foyariannn nanemsaaniuellsnusiuuaialaun nantawenganan azlisunistiuin

v KX v o ya o @) 73 v KX v
ZNSLHLL‘]_I‘LI‘LIuVlﬂ?.I@ﬁ;IJ@ﬂ\‘]ﬂ’]ﬂNu'Jﬂ Iﬂ?;lHQ@HLﬂHELﬂULL@ZﬁUMWﬂ%@H@

6.3 N53LAsIzUTaYA (Data analysis)

1. ANHULNNARUNLAZNENDBINEN, dRTIANgNUaIan LSRR luLaa TN

dniauelugluuudade, dadou, $esaz, douideauuninggiu uaziauni
o 1 o vaa .
2. AMUIIANNLANANTaSF LU 1E35 Chi-square test

3. 8m3N197920T9m W38 Kaplan-Meier test



4. pnduinfazudieoudmieeatin, nenseanietiestimnisanus s

A ULAalANNILERINN1970ATIR 1ALAT Log rank test

4
o

5. AManANNanAnanalaallsingu SPSS statistical software package

version 17.0 (Statistical Package for Social Science, SPSS Inc., Chicago, IL)

] [ %

A A oy A4 A . | Ao aa A
6. NANAANNITANUTALAL 95 AZNAINAINLANFNAUNNULRZTNATUNNADFLND

o

p<0.05
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o v

NANISILATIERUDYA

nsAneRiunnsAneEaUsIene d T991a1ile (Cross-sectional descriptive study)
A = = a 7 < o A 6 1 < o
WwarAnANgnuesTlsfusAluuatalnnn lufienzdedsseuaratnei i ldnszanasingsayn
1 a di/ o PR c KX K o o o
wazlinunisiniaelaFaerianlsenaunaginansnd sandeAnHIAHANRLE189N1IAIIANY

anulisRusdluuang i funansaiiazn1adiulsn

nsmTdsAusituuanalaun vintaanisnsaanisduylunensanaisAnaI N ulienes

=

[ 7 < = ° dl 1 ] < [ Yo aa o 1% ! 1 a d” o
E‘JJﬂfJENZL?\‘Iﬂ‘i‘]:f:ﬁLL@%@'Wﬂ‘ﬂ‘V]hﬂfHN‘éﬁL?\TM@QI‘W?Q@Hﬂ%iﬂ?ﬂﬂ’]?qu@fﬂﬂLL@QQ’]13JW‘]Jﬂ'1?[§]®L°ﬁ‘ﬂ1"J?@

4
o 1

Ao Al o A @ tdl Y o o c
wrig (Hanuzhiaeriailuay) i iunisinmlulsanensiaginasnsal ananiaalne saus
A =2 A o = o 7 3
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Characteristics n =53 (%)
Gender
Male 43 (81)
Female 10 (19)
Median age (year)(IQR) 42 (27-64)
History of previous cancer
No 48 (90)
Yes 3 (6)
Unknown 2 (4)

Co morbidities

No 47 (89)
Yes 4(7)
Unknown 2 (4)

Tobacco habit

Ever 34 (64)
Never 11 (20)
Unknown 8 (16)

Alcohol drinking habit

Ever 29 (55)
Never 14 (26)
Unknown 10 (19)

Anatomical site

Oral cavity 20 (38)
Larynx 18 (34)
Oropharynx 14 (26)
Hypopharynx 1(2)
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Characteristics n=53 (%)
Tumor grade
Well differentiated 13 (25)
Moderate differentiated 27 (51)
Poor/undifferentiated 5 (10)
Unknown 8 (14)
T stage
T1/T2 14 (28)
T3/T4 36 (66)
Unknown 3(6)
N stage
NO 20 (38)
N1/N2/N3 30 (56)
Unknown 3(6)
AJCC stage
Il 7(14)
H/1V 43 (80)
Unknown 3(6)
Treatment modality
No treatment 4 (8)
Surgery alone 6 (11)
Surgery followed by RT 9(17)
Surgery followed by CRT 8 (15)
Curative RT alone 2 (4)
Palliative RT 5(9)
Definitive CRT 10 (19)
Induction chemotherapy followed by CRT 3(6)

Unknown
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Characteristics n=53 (%)

Retinoblastoma protein status

Positive 24 (45)

Negative 29 (55)
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TshusAluuaalann
Characteristics pRb-positive pRb-negative p-value
n (%) n (%)
Gender
Male 18 (75) 25 (86) 0.29
Female 6 (25) 4 (14)
Median age (year)(IQR) 42 (27-64) 43 (35-58) 0.69
History of previous cancer
No 21(88) 26 (90) 0.48
Yes 3(12) -
Unknown - 3(10)
Co morbidities
No 20 (83) 24 (83) 0.8
Yes 4(17) 3(10)
Unknown - 2 (7)
Tobacco habit
Ever 16 (67) 18 (62) 0.08
Never 7 (29) 4 (14)
Unknown 1(4) 7 (24)
Alcohol drinking habit
Ever 12 (50) 17 (59) 0.2
Never 9 (38) 5(17)
Unknown 3(12) 7 (24)
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TshusAluuaalann
Characteristics pRb-positive pRb-negative p-value
n (%) n (%)
Anatomical site
Oral cavity 8 (33) 12 (33) 0.72
Larynx 7 (29) 7 (24)
Oropharynx 9 (38) 9 (31)
Hypopharynx - 1(3)
Tumor grade
Well differentiated 4(17) 9 (31) 0.3
Moderate differentiated 15 (63) 12 (41)
Poor/undifferentiated 1(4) 4 (14)
Unknown 4 (16) 4 (16)
T stage
T1/T2 SVl 9 (31) 0.27
T3/T4 19 (79) 17 (59)
Unknown - 3(10)
N stage
NO 12 (50) 8 (28) 0.16
N1/N2/N3 12 (50) 18 (62)
Unknown - 3(10)
AJCC stage
/1l 5 (21) 2(7) 0.25
/v 19 (79) 24 (83)
Unknown - 3(10)
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TishusAluuaalann
Characteristics pRb-positive pRb-negative p-value
n (%) n (%)
Treatment modality
No treatment 3(12) 1(3) 0.39
Surgery alone 3(12) 3(11)
Surgery followed by RT 2(9) 7 (24)
Surgery followed by CRT 3(12) 5(17)
Curative RT alone 1(4) 1(3)
Palliative RT 2(9) 3(11)
Definitive CRT 5(21) 5(17)
Induction chemotherapy followed by CRT 3(12) -
Unknown 2(9) 4 (14)
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A9199 7.3 LAAIANNANNUSTENINSITAR8ANE o) NLBRTINN9TAATINIAEITIN

n OR P value

Lower Upper

T parameter

T1/T2 14 Reference
T3/T4

36 4.01 1.18 13.62 0.018*

AJCC stage
I/ 7

v

43 003 4.41 0.41

*P<0.05



70

Survival Functions
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A9199 7.4 LARIANNANNUSTENINIIAq8ANe ) AUEARTINNSTRATIALENATNEOTUE

TishusAluuaalann
pRb + pRb -
n OR 95% CI P OR 95% CI P
Lower Upper value Lower Upper value
T-stage
T1/T2 5 Reference 9 Reference
T34 49 550 051 5901 013 17 260 046 1463 027
N-stage
NO 12 Reference 8 Reference
12 6.00 0.92 3537 0.06 18 210 0.34 12.85 042
N1/N2/N3
AJCC
stage 5 Reference 2 Reference
i 19 550 051 5901 043 24 400 200 7.99 0.02*
v

*D<0.05
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Survival Functions
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Characteristics Nemes (10) Ringstrom E (91) Current study
Gender
Male 80% 69% 81%
Female 20% 31% 19%
Median age (year) <65yr, 74% <59yr, 42% 42
> 65 yr, 26% > 59 yr, 58%

History of previous cancer
No - - 90%
Yes . - 6%

Tobacco habit
Ever 76% 87% 64%
Never 24% 13% 20%

Alcohol drinking habit
Ever 72% 74% 55%
Never 28% 25% 26%

Anatomical site

Oral cavity 100% 55% 38%
Larynx - 13% 34%
Oropharynx - 20% 26%
Hypopharynx - 6% 2%

Tumor grade
Well differentiated 46% 28% 25%
Moderate differentiated 44% 52% 51%

Poor/undifferentiated 10% 15% 10%
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Characteristics Nemes (10) Ringstrom E (91) Current study
T stage
T1/T2 61% 34% 28%
T3/T4 39% 61% 66%
N stage
NO 67% 35% 38%
N1/N2/N3 33% 65% 56%
AJCC stage
/11 50% 20% 14%
/v 50% 80% 80%
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NIAKRUIN N
LLuuﬂ’uﬁnmsLﬁ’uﬁaga (Case record form)
Prevalence of Retinoblastoma Protein in Negative Human Papilloma Virus
in Non-Nasopharyngeal Head and Neck Squamous Cell Carcinomas in

Patients at King Chulalongkorn Memorial Hospital

Patient Code _ _ _

Part A: Demographic characteristics at the first visit

Date of birth (dd/mm/yyyy) _ / /

Gender L1 Male L1 Female

Performance status (ECOG) [lo Cl1 [l [l3 [dg
Body weight . Height .

History of previous associated cancer []Yes [] No

If yes specify: [] lung [] esophagus [] bladder [] other site of HNSCC

] other___

Co-morbidities [ STDs [ HIV 1 Heart burn/Gastric refluxes [ other...............
] None

Smoking status [] Never [0 Former/Current ] Not available

If Former/Current  specify: L1 Cigarrette [ Other.................

................... Pack/day for ..o YrS  QUILLcecveeeccee G MW YE

Alcohol drinking [] Yes [ No
Part B: Diagnosis of HNSCC
Date of first diagnosis HNSCC (1* pathology date) Date (dd/mm/yyyy) [/ [/

1 Histology of primary site ] Histology of metastasis site (LN, other)



Primary site:

Oral cavity ] Lips [ Buccal mucosa [ Anterior tongue [ Floor of the mouth
1 Hard palate [ Upper and lower gingiva

Oropharynx [ Tonsillararea [ Tonguebase [ Soft palate

[ Posterior pharyngeal wall

Hypopharynx [] Pyriform sinuses [] Posterior surface of the larynx (postcricoid area)
L1 Inferior, posterior, and lateral pharyngeal walls
Larynx [ Supraglottis [] Glottis [1 Subglottis
Grade: [ welldiff [ moderate diff [] poorly diff = Jundiff ] not available
Perineural/lymphovascularinvasion [ Yes [ No
T stage N stage M stage
If M1: specify site of metastasis
[ Bone [ Lung [ Liver [ Brain [] Bone[] other..........
AJCCstage
Part C: HNSCC treatment
1) Surgery [1Yes [INo if no, skip to 2) Radiation
First surgery  Date (dd/mm/yyyy) _ / [/
-Primary tumor resection
Final surgical Margin ] Positive [ Close ] Negative
Extracapsular invasion [] Yes [] No
-Neck dissection [] Yes [] No if yes, specify...
L] Radical L1 Modified L1 Selective

[ Bilateral [J Unilateral
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2) Radiation [JYes [] No if no, skip to 3) chemotherapy
] Curative radiation ] Adjuvant radiation
Ll Adjuvant chemoradiation L1 Concurrent chemoradiation

Radiation technique 12D [J13D [JIMRT

Total dose given _ cGy/ Gy/ rads

3) Chemotherapy [] Yes [] No if no, skip to Part D

1 Adjuvant chemoradiation First date of treatment (dd/mm/yyyy) _ / /
L Cisplatin 0 Carboplatin 0 Other specify..............

1 Concurrent chemoradiation First date of treatment (dd/mm/yyyy) _ / /
[ Cisplatin [ Carboplatin ] 5FU [ Placlitaxel [] Hydroxyurea
[ Cetuximab [ Other specify.................

[ Induction chemotherapy First date of treatment (dd/mm/yyyy) _ / [/
1 Doxetaxel/cisplatin/5FU
L1 Other specify.....coco.....

[ Metastasis chemotherapy

Line of systemic chemotherapy ~ [ 1% [ 2™ [ 3™ [ 4"

] Cisplatin [ Carboplatin [ 5FU [] Doxetaxel [] Paclitaxel [] Methotrexate

1 Ifosphamide [ Bleomycin [ Cetuximab [ Other, specify............
First date of treatment (dd/mm/yyyy) __/_/_
Date of maximum response (dd/mm/yyyy) _ [/ [/
Maximum response [ CR PR [ SD 7 PD [Notavailable
Date of progression (dd/mm/yyyy) _ / / / U No progression
Reason for stopping treatment [ PD [ Complete [ Intolerant; specify ..........

1 other........
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Part D: Recurrence/Progressive disease [ ] Yes [No if no skip to Part E
[] Fistrecurrence [] Second recurrence ] Third recurrence

Date of recurrence/progressive disease (dd/mm/yyyy) _ / /

[ Locoregional recurrence [] Distant metastasis [] Second primary cancer

1) Surgery [1Yes [1No if no, skip to 2) Radiation

Second surgery  Date (dd/mm/yyyy) _ / /__ __

2) Radiation [ Yes [ No if no, skip to 3) Chemotherapy

] Curative radiation ] Adjuvant radiation
L] Adjuvant chemoradiation L1 Concurrent chemoradiation

Radiation technique 12D [J13D [JIMRT

Total dose given _ cGy/ Gy/ rads

3) Chemotherapy [] Yes [] No if no, skip to Part D

1 Adjuvant chemoradiation First date of treatment (dd/mm/yyyy) _ / /

L Cisplatin 0 Carboplatin L1 other SpecCify......c.u....

1 Concurrent chemoradiation First date of treatment (dd/mm/yyyy) _ / [/
[ Cisplatin [] Carboplatin ] 5FU [ Placlitaxel [ Hydroxyurea
[ Cetuximab [ Other specify.................

] Induction chemotherapy First date of treatment (dd/mm/yyyy) _ / /

1 Doxetaxel/cisplatin/5FU
1 other SPeCify...cuveneenenn.
[] Metastasis chemotherapy

Line of systemic chemotherapy [ 1% [ 2™ [ 3™ [ 4"

] Cisplatin [ Carboplatin [ 5FU [] Doxetaxel [ Paclitaxel [] Methotrexate

[0 Ifosphamide [ Bleomycin [ Cetuximab [ Other, specify............
First date of treatment (dd/mm/yyyy) _ / /
Date of maximum response (dd/mm/yyyy) _ / [/

Maximum response [ CR PR [ SD 7 PD [Notavailable
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Date of progression (dd/mm/yyyy) [/ [/ / 0 No progression
Reason for stopping treatment [1 PD [] Complete [ Intolerant; specify ..........
[ other........
Part E: Last visit
Date of assessed (dd/mm/yyyy) _ _/ [/ __ __
Status [] Death Cause of death 1 1) from HNSCC
L1 2) others.............

L] Alive with disease

[ Alive without disease

] Lost to follow up

Other, specify

Date of completion of this CRF (dd/mm/yyyy) _/ [/ _

Part F: Laboratory testing for pRb status
Primary HNSCC site pRb status L1 positive 0 Negative

if tissue from Metastasis site pRb status [] Positive [1 Negative
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