msfnweuduiuszau CXCL12 TwdaadunsiinuzSwnsnszanglunszanlugiae

< a [ L3
uziSwenviinwadldidnlulsmeuiagniasnsel

‘3%mﬁwuéﬁﬂumwﬁwmmiﬁﬂmmwé’ﬂqmﬂ%@mﬁmmmammmﬂ’m%
AUNIVIVIYIANEAT NIATVIRYIANENT
AEUNNEANERNT PRIAINTUNINE S
Yn1sfinwn 2556

AUANSYDIPIAINTAUNINESY

v

unAngauaswitudoyaatuiuveineinusasuntnisfing 2554 Aliusnsluadstyag (CUIR)
Duuiudeyavesiidndwesineriinug Ndsiuniaiadinivende
The abstract and full text of theses from the academic year 2011 in Chulalongkom University Intellectual Repository (CUIR)

are the thesis authors' files submitted through the University Graduate School.



ASSOCIATION OF PLASMA CXCL12 LEVEL AND BONE METASTASIS IN NON SMALL
CELL LUNG CANCER PATIENTS IN KING CHULALONGKORN MEMORIAL HOSPITAL

Miss Sunee Neesanun

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science Program in Medicine
Department of Medicine
Faculty of Medicine
Chulalongkorn University
Academic Year 2013

Copyright of Chulalongkorn University



e Inginus nsAnwIANFNTUSIEAU CXCL12 TwiReniuns
a < ! v < a
Anuzseunsnsenelunseanludieusisanviin
wadldidnlulsanenuiaguiasnsed

lny WNagily degiun

#1913 91YIANANS

21N nw Inentnusvdn  509ransIansed as. wiswnmddlsal Al

ANZUIVIEAENS PIaInIaluvindnends eudAliiviverinusatuiludiumnil
YRIMIANININENEATUTRY Y1 Ui

AMUAPSLNNEAEAS

(584ANENT19158 WLNNG LANAS UNIET)

AMLNISUNTARUINYTNUS
_____________________________________________________________________ Uses1uUnssunIg
(H9eans1anse wgunng duady via1useassa)
e":l' =1 a a L1 £y
_____________________________________________________________________ 21915INUINWIINYIUNUTNAN

(599180519158 AT, WBUNNEILI ATRWITNIA)

A3IUNTT

NITUNITAYUDNUNINEIAY

(Hemans1anse wgunnd 3des fSytunsiin)



¢

qild dazdudt : msfinwirnuduiudszdu OxcL12 TwdentunmsiiauziSwnsnszagld
nszgniufUisuzisavenvilawadldidnlulsine uiaguwiainsal. (ASSOCIATION — OF
PLASMA CXCL12 LEVEL AND BONE METASTASIS IN NON SMALL CELL LUNG CANCER
PATIENTS IN KING CHULALONGKORN MEMORIAL HOSPITAL) ®./iU3nwnimeninusudn:

. A5, wn sl ATgunIned, 48 .

AudAguarinndayminisive : 14-40% JUheuziSwenvlinliidnszezanaiuasiin
uziSensyneliinsegnuarUssananimidngfianizunsndaununn Salnanenunmdin Sas
| = "o (1) = o ° ~
n135eninT 2 U windu 11.3% © 83101591 Bone  scan  uag FOG-PET  azdlanuliuay
ANNIUNIETg uandamuidinaausaznavinaslalusiaugSandnisiansoufinszan (Osteolytic
. (2-5) a =t a a 4
lesion) CXCL12/CXCR4 WuBnuilsnalnnisiiausiSavaneviinsiuiaueiselen Lagn1snszany
< = v & (6-11) « = i D < a
wziselunnsegnludUieusiSougnuunn finsfAnwinuinlugiieuviselaniien Plasma
| a (12, 13) I A v oaa a I A a
CXCL12 gannaulng warluveudeuiiinanuziiondiin CXCL12 gandnfiiinainanine

A (19
U

FBewfiuau : nMsfneIwUU Cross sectional analytic study TugUreuzisslenyiagadlal
dnsrezgnanuiiniunisdnwiimieengsmansugieinel Tsmeiuiagasnsal Feusngun1ay
2556 - unsIA 2557 WAy 60 18 Tasifiusegiadendisdeuiumsinuidesuaivin e
Wisuiisuanuuanenesesiu Plasma CXCL12 TugthouziSwenvinwadlidniituzifanszaieuni
nseqnivghelifiuzifanszaeuiinssgniduinguszasdndn uarinquszasdsesdoiiiagen
Plasma CXCL12 Tflanuduiusiunisnszanevesmsiseluidudevioli

nannsAne : fuasuziSsenvlaeadlaiidn 60 518 wwadunduiifiuzifenszanound
nawgn 24 118, hjﬁﬂ'ﬁﬂivmavl,ﬂﬁﬂivﬂﬂ 26 519 iaimmiaaiﬂvl,é’fdwﬁwﬁnﬂi”mamﬁm“@ﬂﬁahj
mﬂmimamuaﬂmu 10 578 WuALaAe pLasma CXCL12 ﬂawmwLiaﬂ'ﬁwmammiwmmm 2174.79
+ 526.26 pg/ml, lifluy LSQﬂi‘“Q’]EJlI’]‘V]ﬂi”ﬂﬂiJﬂ’] 1959.50 + 773.77 pg/ml (P=0.17) uagnauiilal
mmmaqiﬂmmuuLsamzmau’mmzqﬂmaiu fifn 1782.61 + 463.24 pg/ml lunguilinianszany
Y0IUIEIWINNINSOMIAY 3,2 uay 0-1 fenvilAnaas Plasma CXCL12 216510 + 769.30,
2097.39 + 665.21, 1938.60 + 611.53 pg/ml. AUaeIU mju‘ﬁ'ﬁmL%‘mizmamﬁﬂssaﬂai’mzLﬁm,
lifiuziSanseaemniinszgnilanade plasma CXCL12 Wiy 2339.00 + 287.43 , 1853.51 « 751.95
pg/ml (P=0.07) ﬂizmamﬁﬂiz@mmsai’mzﬁuﬁm 2120.05 + 581.13 pg/ml

asy - nsfnwiiinudndn Plasma CxCL12 Suultufidngslunguiifiug Sonszaneundi
nsvgnuazaziInszelunaee ooy iHioTinsevideyangudssnuingtisiinszaevoss Samuh
nauiifuzifanszareaniinsegnoteasifioddien Plasma CXCL12 mmmawlmm 2139582718317
nszanegalituddgynisais 1uﬂqwm|ﬁ&ﬂizmamvmﬁs@ﬂLLaumma’aummmm Plasma CXCL12
geaninauilifiuziSanszaneuniinszgnualsifdoddgmeadia oraidesandnguuszmnsiogates
FuluvFedllsaiinszgnlsisnnasiesiinsinvifisiduiiiogaeludn Plasma CXCL12 fuunlduitldidu
biomarker ilogn1snszanevesuzisiluinszgnlugitheuzialenviamadlsién

'
A a

MY 91YIMERS anuiloveildn

a1 egIAIEnS anediede o.UTnYTIEIINUSHEN

YnsAnwn 2556



# # 5574176930 : MAJOR MEDICINE
KEYWORDS: CXL12 / SDF-1 / BONE METASTASIS / NON SMALL CELL LUNG CANCER

SUNEE NEESANUN: ASSOCIATION OF PLASMA CXCL12 LEVEL AND BONE METASTASIS
IN NON SMALL CELL LUNG CANCER PATIENTS IN KING CHULALONGKORN MEMORIAL
HOSPITAL. ADVISOR: ASSOC. PROF. VIROTE SRIURANPONG, M.D., Ph.D., 48 pp.

Introduction: 14-40% of advance stage Non small cell lung cancer had bone
metastasis and a half of them occurred skeleton related event'“and 2 years overall survival
was 11.3%. " Although the sensitivity of bone scan is quite high, its specificity is not
satisfactory due to false positive or false negative in osteolytic lesion.”” CXCL12/CXCR4 axis is
the one role of various cancer metastasis included NSCLC and bone metastasis in prostate
cancer.”" In the past, there were studies showed that higher plasma CXCL12 in NSCLC

patients versus normal poputationm’ 13), higher CXCL12 in malignant pleural effusion versus

non malignant pleural effusion.””

Methods : In this study, cross-sectional analytic study, we enrolled patients with
advance stage NSCLC in KCMH during May 2013 - January 2014. We collation of blood was
taken place before systemic treatment to compare plasma CXCL12 level in patients who had
bone metastasis versus no bone metastasis for primary endpoint. Secondary endpoint was

evaluating correlation plasma CXCL12 with other organ metastasis.

Result : Total eligible patients was 60, 24 patients were NSCLC with bone
metastasis, 26 patients were NSCLC without bone metastasis and 10 patients were NSCLC
with inconclusive bone metastasis by screening bone scan. Mean plasma CXCL12 in bone
metastasis patients was 2174.79 + 526.26 pg/ml, no bone metastasis was 1959.50 + 773.77
pg/ml (p= 0.17). Plasma CXCL12 was highest in organ metastasis > 3 organ 2165.10 + 769.30, 2
organ metastasis 2097.39 + 665.21 pg/ml and 0-1 organ metastasis was lowest plasma CXCL12
1938.60+611.53 pg/ml. Patient who had bone metastasis only had plasma CXCL12 2339.00 +
287.43 pg/ml, higher than non bone metastasis group 1853.51 + 751.95 pg/ml (P=0.047), bone
metastasis and other organ metastasis 2120.05 + 581.13 pg/ml.

Discussion : The result showed trendency of high plasma CXCL12 in NSCLC patient
who had bone metastasis and multiple organ metastases. Subgroup analysis who had merely
bone metastasis was higher CXCL12 level than non bone metastasis group statistic significant,
and combine metastasis group still higher CXCL12 than who had no bone metastasis.
However, statistical result was not significant due to small sample size. In conclusion, CXCL12
could be used as a biomarker for bone destruction and a diagnostic option as well as a key
indicator to follow up patients after treatment.

Department: ~ Medicine Student's Signature
Field of Study: Medicine Advisor's Signature

Academic Year: 2013
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Back ground and Rationale
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Review of relate literatures

2.1 NUNIUITTUNTTUTNBITBY (Review of relate literatures)
Non small cell lung cancer
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E‘U‘ﬁ 1 Molecular Evolution of lung cancer @

uziSsanvdagadianuuidnywasn199ane15Ine waniy WHO histology

classification 2004 wiadu
1. Small cell carcinoma
2. Non small cell carcinoma
2.1 Squamous cell carcinoma
2.2 Adenocarcinoma
2.2 Large cell carcinoma
2.3 Adenosquamous cell carcinoma

2.4 Sarcomatoid carcinoma



3. Carcinoid tumor
4. Salivary gland tumor

matadedUlsuzswenvinwadlidnuusUielu 4 szer anu American Joint

. (30) o o
Comittee of cancer PANINITIN 1 Lay 2

- . . . . th ...
m1519% 1 Lung cancer staging American Joint Comittee on cancer 7 edition

Primary tumor (T)

Tx : primary tumor cannot be assessed, or tumor provened by the present of
malignancy cells in sputum or bronchial washing but not visualized by imaging or

bronchoscopy

TO : No evidence of primary tumor

Tis : Carcinoma in situ

T1 : Tumor 3 cm or less in greatest dimension, surrounded by lung or visceral
pleura, without bronchoscope evidence of invasion more proximal than lobar
bronchous

Tla: Tumor 2 cm or less in greatest dimension

T1b : Tumor more than 2 cm but 3 cm or less in greatest dimension

T2 : Tumor more than 3 cm but 7 cm or less or tumor with any size of following
feature involves main bronchous, 2 cm or more distant to carina, invade visceral
pleural (PL1or PL2); associated with atelectasis or obstructive pneumonia that
extends to the hilar region but not involve entire lung

T2a : Tumor more than 3 cm but 5 cm or less in greatest dimension

T2b : Tumor more than 5 cm but 7 cm or less in greatest dimension

T3 : Tumor more than 7 cm or one that directly invades by of the following:
Parietal (PL3) chest wall (include superior sulcus tumors), diaphragm, phrenic
nerve, mediastinal pleura, parietal pericardium, or tumor involve the main
bronchus (less than 2 cm distal to carina but without involve carina or associated
ateletasis or obstructive pneumonitis of entire lung or separated tumor nodule(s)

in the same lobe

T4 : Tumor of any size that invades any of the following mediastinum, heart, great
vessel, trachea, recurrent laryngeal nerve, esophagus, vertebral body, carina,

separate tumor nodule(s) in the difference ipsilateral lobe

Regional Lymph node (N)

NX : Regional lymph nodes cannot be assessed




Regional Lymph node (N)

NO : No regional lymph node metastasis

N1 : Metastasis in ipsilateral peribronchial and/ or ipsilateral hilar lymph node

and intrapulmonary nodes including involvement by direct extension

N2 : Metastasis in ipsilateral mediastinal and/or subcarinal lymph node(s)

N3 : Metastasis in contralateral mediastinal, contralateral hilar, ipsilateral or

contralateral scalene or supraclavicular lymph node(s)

Distant metastasis (M)

MO : No distant metastasis

M1 : Distant metastasis

M1a : Separate tumor nodule(s) in a contralateral lobe tumor with pleural nodes
or malignant pleural (or pericardial) effusion

M1b: Distant metastasis

) h
119199 2 Lung cancer staging American Joint Comittee on cancer 7" edition

Stage T N M
Stage 0 Tis NO MO
Stage IA Tla-b NO Mo
Stage IB T2a NO MO
Stage IIA T2b NO MO
Tla-1b, T2a N1 MO
Stage 1IB T2b N1 MO
T3 NO MO
Stage IlIA Tla-1b, T2a-2b N2 MO
T3 N1-2 MO
T4 NO-1 MO
Stage 1lIB Tla-1b, T2a-2b,T3 N3 MO
T4 N2-3 MO
Stage IV Any T Any N M1la-1b
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Bone metastasis

msnszaneuzsldinszgnnuvesluitienziiusiu, uzSwieugnuun,
2 < Y (19) = v oA a <
uzisaen, ugiale lnenuussinadesas 75 Audinfinenunisiiaussaennseans
o v Y aa Y (15)
ldsnsegnieway 14-40 enallesanenismeadiinliddaay  nnsfnwives Tsuya Tu

AUrsuzSeenvilawadlaidndiuau 259 518 wulusdnsyagludanseaniosas 30.4

Ingsaay 65.7 nuin1snsgnevemzisaundmnsegnasusunsidade () Indidueiu
)

o 1 (20
ANSANWIYe9 Ursavas ‘W‘U?,JSL%Qﬂi%ﬁ]ﬂ&llﬂ&lﬁﬂ’iz@ﬂiaﬂaz 311

Qe

Sun JM. la@nuntade
Aeensianisunsnszateveanssundinsegniuiihsuzswenviawadlidnnuin ns
auuns, waduziseuiailadly adenocarcinoma, performance status 2 Fuly, lildsunis

[ 1 U % i ] Y a { (32)
Snw1daeengy targeted therapy WutadeiviliAnuesisanszagluinszan

= v 2 a 18 aa < o

nilsluanuvesiheusswenvlamadliiin Ninsnszaneuseludinsegnaznsia
wuauAnUnfivenszgnliainnisineisdnszgn Jseraviliineinisuiansegn,

v o Y ~ = (21) =
nszgniin, n1snaludunds, nzuaa@euluiiengs 1NN3ANYIVEY Tsuya  Uag
Ursavas wuinsesay 50 vegiaeniinisnssateuzisalenuniinsggnazd skeleton related
events (SREs) &ailnalvirtheliaunmiinugamioainnemanmauuls §ns1n1g
sonTinlugUasuziSelenfiinisuns nszateuzsandanseen 1 U wihiusesas 31.6 uaz 2
N vy o o (22) v | v oA - 2
U wiriuSesay 11.3 sudiu * azilifUlediunislifionnisvieainisuansvedlsnugiian
ns¥ALUNNTEYNUAAINITanTIaNUlIAINNITIaLNUNTEYN (Bone scan) #38n533 FDG-
PET

American Society of Clinical Oncology (ASCO) Wag American Collage of Chest
Physicians (ACCP) §apduuziilingianinisnsyatevesuzisudgiisazdalifionnisinny
%3 Bury T wazaniz Anwiuuy Retrospective 1USauAUN1SLY Bone scan way FDG-PET
TumsifadouzidauninszangluiinszsgnlufiiousSslonvdawadlsiidn d1uam 110 518
WU31 FDG-PET fanuuiugilunisidadenzisunsnszaiglunsegn 99% genda Bone scan

= "o (2) = . . .
‘?j\‘iﬁﬂ')"lﬂiLLﬂJUU'] 66% IINNTANBYILUU Prospectlve 289 Schirrmeister H. agAdy



\W3guiilsunisld Bone scan way FDG-PET lunisifiadeuziSaunsnszareluinsegnlu

AUreuzSeenvlinwadlidnd uau 55 518 wuil FDG-PET da1uuiugnfnin Bone scan
(3) = % Y
Cheran SK wazauzAnwUIauiiounisld FDG-PET wag Bone scan Tunsitadenis

LNInIEENssuNfnszgniultensswenylawad luidnd uiu 257 598 wui1 FDG-PET

[
Y

HAnuuiug (Accuracy) Tun1s3tades 94% bone scan UAUKLUEY 85% (P < 0.005), 919
=1 o o U (4)

FDG-PET uae Bone scan #mauly waganudinig 91%, 75% uay 96%, 95% A1ua1siu

Song J.W. AnwuUszansntmuTeuiisunsld PET uaz Bone scan TugUheuzisslonviln

wad AN Tl 5anseaneunfinseAnd uau 105 518 WUl FDG-PET uae Bone scan

AU ANl AT UNIEYINAY 98.3%, 95.1% (P< 0.001), 94.3%,98.2% (P
0.001) 98.8%, 97.4% (P=0.006) #1ud1AU , False positive Wi1AU 1.2 Wag 2.9% , False
negative WU 5.7% way 21.9% - FDG-PET #n31 Bone scan lun1snsianisnszang

2 =i D 2 = -
uzSaninsegnludUisusiSeenyiawadliian

Stephan Paget lana1fiangud] “ Seed and Soil” Me5uUren1sAANITUNINIZAY
< [ [y ' ! [y d' < £4 a 1% PN '
Yaauz5elUdiaienssneg 11 adersnuzisinszaslusealianniziindeumiunzausonis
a a 3 @ v (35) < < 1Y S & o o a
WinAulaveuwadunseny  danseaniluedisnidesrensnsyanguarnisinsadinyes

(3 < v % J
waauziSemevateUadslann

1% A

@ adaa & & ! Aa o § v
1. lunsggnuag (red marrow) unnfidudenuitewinuneduunaiomnsifviili
L%aﬁﬂ%L%ﬂ%aUﬂi%ﬂqﬁﬂq

2. WwaduziSsausnaseanseanunisliwaduzissaunsaduivalasuwadiuly
ﬂizg}ﬂl@f (Stromal cell)

3. wadleawbelunszgn (Bone matrix) NseAuUNIaTIE1TATH UGN (Angiogenesis
factor) miﬁﬁﬂmﬂﬂiz@ﬂ (Bone resorption factor)

4. nIggnAIIANIANqNINIneRdelmsesyRulaveusadussayn1svane
ﬂsz@mamiu Transforming growth factor beta, Insulin-like growth factors | and
Il, Fibroblast growth factors, Platelet-derived growth factors, Bone

. . .66
morphogenetic proteins, Wag calcium

o o g ) (31)
nsnszanevasuzissludsedezanequsenaufienansdunay (Multistep)

1. Local invasion



2. Intravasation and survival in circulation

3. Extravasation

4. Colonization

Primary tumour ‘ Distant metastasis

. [E———————
Carcmoma\ Invasive

in situ /| carcinoma Colonization
y
I——

-

Circulation /r Infiltration \\‘ (Latency)

Tumour initiation functions: growth, survival, progenitor-like state and genomic instability \
Oncogenes: ERBB2, CTNINBI {B-catenin), KRAS, PI3K, EGFR, MYC y
Tumour suppressors: APC, TP53, PTEN, BRCA], BRCA2

Metastasis initiation functions: invasion, angiogenesis, marrow mobilization and circulation
Gain of TWISTI, SNAI, SNAIZ, MET, D1,
Loss of KISSI, miR-126, miR-335, DARC, GPR56

Metastasis progression functions: extravasation, survival and reinitiation
PTGS2, EREG, MMPI, LOX, ANGPTL4, CCLS5 targets

\

Metastasis virulence functions: organ-specific colonization
PTHRP, L7, CSF2RB (GM-CSF), IL6, TNFo.

gﬂ‘ﬁ 2 Basic Steps of metastasis and hypothetical classes of metastasis genes

waduziSaninszngludinszgnazaineansiiendn Parathyroid hormone related
peptide (PTHrP), Tumor necrotic factor-a (TNFQ), Interleukiné (IL-6), Interleukin 11(IL-
11) poadlenanaladiauvianed (Osteoclastogenic factor) @eanansalunsedunsnds
receptor activator of nuclear factor-kappa B ligand (RANKL) 4q1nea@lauaid
(Osteoblast) wazdudenisadnaens osteoprotegerin  (OPG) Faduasfidudnsmds
RANKL %3 RANKL awnszduliioaaflonaiautsia (osteoclast differentiate) ¥inlshiinnns
vha1ensegn (Bone  matrx)  ilefinsianenszgnazvilviinsndaansiiienda
Transforming Grow Factor—B (TGFB), Bone morphogenetic protein (BMP), Insulin-like
gowth factors (IGFs) @wansmariazndulunssdueaduziddiinsaiadulauas

1 dy 19 < [ YY) a (31, 36’40)
LLWﬁﬂﬁ%"ﬂ']EJZJWﬂ‘UU'JUﬂULUU'JQ?\]ﬂ{LULﬁaEJ"']
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Cancer cells

Interleukin-6, PGE2,
tumor necrosis
factor, M-CSF

Parathyroid
hormone—related  Osteoclast
peptide

TGF-B, IGFs, FGFs, PDGF, BMPs

< - A . (36)
giJ‘VI 3 Vicious cycle of osteolytic metastasis %

CXCL12/CXCR4 axis and Cancer

ndoyatulagiu A1e Inflammation ¥u Hallmark vasn1sifinuzise Cytokines

waz Chemokines LUUAISNNAI00NUINAINNTN1IZAITINEURRTULABNUIT Chemokine
a ¢ 2 . a v ) I3 2 <

receptors 9guNIgAGNLISaY chemokines Mas1alageigividmneveavaduziiulu

SnnszuaumsdAglunsiianisuns nszatevewzseludiodeazineg nauianszgneae

Chemokine wianulassad1audnla 4 Useunnde CXC (Q-chemokines), CC (B-
chemokines), CX;C wag C  CXCL12 a%ﬁama7ﬂ1mﬂiz@ﬂ1u%uﬁma§ma (Bone marrow
stroma cells) wisnnalassainadnuaznuuindeo CXCL120 uag CXCXLP i CXCL12
Zendndedn Stroml derived facor 1 (SDF1) CXCL120k iusiadiwuanndian % uazwy

o Y} ' o v & 1 g 2 a (41-44) A
lavanseiyizitu MY, g9, NATULUD ADUUILKADY uazoanlavand CXcL12 Anuly

§ &

lunszenasewna1n Osteoblast Mg Endosteum NseAuinlvdl CD34  cell lwadidn

Y

A d' Y v [ ] = Y a LY = ) v Ao !
LEDAUVTILARDUNLVINIYIDIYITUUE) (45) Jualviiianszuiaunseniaudadutiadend Ay

>

©

a a (a6, 47) . & v U v A a
nstaseyAulnvouzis Chemokine wianfiagluduiudiasu (Receptor) Moguura

wad 9 CXCL12 Wu Ligand famgiagasiu CXCRA receptor 6.
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Chemokine

Downstream effectors of cell

migration, respiratory burst,
integrin activation, cell survival,
adhesion, receptor desensitisation /

CXCL8, CXCL6

CXCL1, CXCL2, CXCL3, CXCLS, CXCL6, CXCL7,
CXCLS

CXCL9, CXCL10, CXCL11

CXCL9, CXCL10, CXCL11, CXCL4

CXCL12

CXCL13

CXCL16

CXCL11, CXCL12

Ligand(s) it
CCL3, CCL3L1, CCLS5, CCL7

CCL2, CCL7, CCL8, CCL13

CCL3L1, CCL5, CCL7, CCL11, CCL13, CCL28

CCL3, CCL3L1, CCL4, CCL4L1, CCL5

CCL19,

cCL1

cCL25
CCL27, CCL28

Chemokine Subfamily

Ligands
XCL1, XCL2

Ligand
CX3CL

gﬂﬁ 4 The chemokine and chemokine receptor superfamily(48)

CXCR4 18U Chemokine receptor MnulunziSewiinnnge unnnii 23 Fiasiumns
1 v U 1 (49) v 1
uziSwouaNUuIN, uzSusuY, ui5eSlY, ussalen  wag CXCRE aznutiaevseliny

A A A a ¥ (50) o v (51)
welulla@enunfiaiu wnus -, Sald

waduzieglueteizugugd (Primary organ) UneAsadalaiuans CXCR vuRIwad
A A Y a . A o ' ' . ° v
waldadinisnateiuguasdiu (Gene mutation) n38in13rU1908109U hypoxia Ag¥inlH

WAAULLSUNANIUINITHANIDDNYDY CXCR UURILYAd §9 CXCR 9mauauaIsa CXCL
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ligan Mnluvdnaiiwaduzi3sedi Ligand e CXCR thuties awliwadusdandouiiin
ofoazitihminefisl CXCL ligand 7U3anaigenin videdndfemils CXCR vhlvlwaduzi3agnanu
warnszangluieteazidmunenuanuuana1aesUina CXCL ligand Wiowwaduzised
nsnszareludieterzdmueiuuds aludu CXCL ligand NILAUNTEUIUNITUUIAT
(Proliferation), Josiun1snieveusas (Anti-apoptosis) ﬂisﬁumia%ﬂﬂ Tumor necrotic
factor , Proinflamatory cytokines Wiil¥iwaguzisuinnisudssnuasidinsenlue izt

\ 49) o cs'
sall  A9sUN 5

Y

<@ > Stromal cell

Tumour-associated
macrophage @ CO8 ymphocyts

[=]
e Blood vessel mmL Chemokine receptor

© Chemokines @ Other chemokines

and cytokines
4B Normal cells

sUfl 5 Chemokine and Chemokine receptor expression on cancer cell and

Y

. (49)
metastasis
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finsAnvmvanensAneuanaliiiuin CXCL12/CXCRA axis duusiun1sinng

N3y eveNwisaludieTurza1eu 9ann1sAne1ves Taichman wag Sun Y-x AN®INUIN

CXCL12/ CXCR4 axis unszuiunmsiiiiwaduasssengnuuiniinisnsyateunddlunsegn
(6, 7) 1 al = [y YY) (Y} I3 < (7) (Y}

wazWUdIN13E CXCRG 11nHANMUFURUSAUTEAUIDULAAULLTY ~ 91NNITATIVTERU

SDF1%38 CXCL12 lne35 ELISA wullUSunaiigelueieisiifuziinseaeuegiefitedAy

aa (8) = 1 £y 901 1
NNER  91nA3ANEIVEY Kazou Yasumoto hazAmsnuinszau CXCL12 91ninludes

v A

4 Y1 < aa 1 < y 1 14 1 a
‘VIENQ‘U']"dll%LNﬂﬁ%LW’]%Eﬂ‘Vi']iV]llﬂTﬁLLWiﬂﬁ%’iﬂEJll%Liﬂll']EN gOYYDIND (AwRay 4667

pe/ml) fszavasninlugirenliliAnainuzSiegafided1Ayniada (A1wde 2000

pg/ml) v

NM3fn¥1ved Jan Dimberg Anwisgaunanaun CXCL12 TugUaeuzsadnldlngjuas
AuUnAnud seAu CXCL12 Tunanaunvesitreussadldvgfisedutiosninaudnfiognad
WedAyn19ada (P<0.0001) TesfnwilugUqeuzisedldlvgdiuon 63 519 (Dukes’
classification A 15 518, B 26 518, C 22 518) A1 median 1597 (range 242-3197 pg/ml)
wazAuUn@ 78 518 1A1 median 2109 (range 1177-3572 pg/ml) yonanilgmuinsziu
wanau1 CXCL12 Tungueulduzissanldlueg Duke’s stage B uaz C (median 1575 pg/ml;

o w | o o ' (10)
P< 0.0001 wag P= 0.0003 auasiv) Andeeninileifiguiunguniuay

Ispuzisaduudinsfinyives Shirley Anwisediu Cytokine TugUnsuziaduy
FIuau 114 578 Wusgau CXCL12 (SDF-101) Tudtheuziadinu (2448 + 49 pg/ml) &
seduganInguaIuAy (2141 = 58 pg/ml) Fadusranasinsilifsnogrsiiodfameata
(P< 0.05 ) WiouUsmu Histology wuinsefunataun CXCL12 ﬁgqﬁmﬁuﬁ‘ﬁu histology high
grade tumor (P< 0.005) wagduWusAiu Poorer prognosis Subtype fe Basal subtype |

o w

HER2 subtype ag9iilsd1Agn1sads (P< 0.05)(11)

IsauziSelanvilawadlididn aannsdnwives Belperio JA, Phillips RJ, Burdick
MD, Lutz M, Keane M wag Strieter R. WUIH CXCR4 expression 111N31508aY 80 VB4
waduziSaniaiin squamous cell carcinoma taz¥tin adenocarcinoma WAakiINUAIM
wannasenindlsiu oxcl12 luierfouvidwonuaziiofovsnuniannnisnsialaeld
ELISA usiwudnsesu CXCL12 lumyfidawaduzifadaaitnluiszdulusiu cxcLi2 galusion
maﬂl@ﬁﬂlﬁuﬂiz@ﬂs?iqLﬁuai’mzﬁﬁmiﬂizmwmL%aéuzﬁwamﬁ@Lszjaa“lajtﬁﬂlﬁﬁaauaz
WusEeu CXCL12 sftlauazinladaduetosfiwadusidslonunsnszarounlaives Woda

CXCL12 antibody Awuln@mnsnann1snsyatevesraauziisUenufioteivaalauans
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71 CXCL12/CXCR4 axis Uudnnszuiunisnilsiinrununisnszaneuzslonlidiofens
2

| (1
A9
NNSANBIUBY Kenichi wagamuy AnwInudn CXCL12/CXCRE axis IlAIAITUNS
nszaeuzslenviawadlidnundwendeuven luftieusSienaialidniaun 43
518 118UAU nonmalignant plural effusion 19 518 Wag nonmalignant transudate

pleural effusion WU AU CXCL12 (SDF1Q) Tu malignant pleural effusion (Mean =+

-+

SD Winfiu 2040.1 + 1041.5 pg/ml) fsgaugsninlu transudate pleural effusion (mean
SD Wiy 237.1% 248.7 pg/ml) linuAuLAnmAI195E1#I1e malignant pleural effusion
way non malignant exudative pleural effusion (mean = SD AU 2025 + 925.2
py/ml) Womndnuilugtisuzifedenvinwadliidn 13 51e9ufin recurrent malignant
pleural effusion Wu115EAU pleural effusion CXCL12 ﬁisﬁugﬂﬂdﬂwgﬂwﬁlmﬁﬂ
recurrent malignant pleural effusion (ﬁi’lLa?iIEJ CXCL12 ﬂdm recurrent malignant pleural
effusion 2917.5 + 819.9 pg/ml, non recurrent malignant pleural effusion 1659.8 +
893.2 pg/ml; P< 0.01) dleldn Cutoff 2500 pg/ml @1115078988 Malignant pleural

effusion Iawilsensitivity 61.5% wag Specificity 83.3% ¢

31NN5AN®IYeY Chih-ching Wu  wagany Anwiseaunataun CXCL12 TugUae
wziSwonvdawadliiniionn 44 sreuazauunfdiuau 44 518 nuindieuzisalentin
wadhiidndiszaunataun CXCL12 gandauunfegrsfiduddgnisadflaednaie (mean

+SD) WU 4.01 + 1.57, wag 3.1 + 0.56 ng/ml Auddu (P=0.0007)""

CxCL12  viwmifildu Chemoattractant agduiu CXCR4  receptor  Minuldly
waduzise Janszgnilueteiziaiunsoadne CXCL12 waruziswonviinwadldidninuing
CXCRA 9guuRIYad a3 CXCL12 and CXCR4 @13130MT3991NULLNINTLNINTZAY

< | @ aad S v Y o Ao v Y I v o
Youzi5b uiduisngeenn uviasadedddinanisidudou wazasrsauduviinliiu

v 1%
<@ a = 1

Atae wazlunaujuiuds nszgnilueteiziiuiuilesinnii liduen Tuanunsavinldyn
519 52uAUTuN150$2931988970 Bone scan  Gaillvadndn wssluvnnsadsluauisala
Toasuitnauinidnisnszanevewmsseluninszanrielyl 390719linaden19319uHUNTI Y
warn1sNeInsallsa A15M599 Plasma CXLC12 #2875 ELISA fdedfe  1Juisfiazeain
53057 fAnudnie (specificity) wagaanula (sensitivity) @9, fiadugneeawaziaiugn n1s
1 a < [ < o oo A 1% [

grune,  wlanadimuduaina wazausainluszaundaaudeiola lufesnis

Frungnrsitawlunisitnisasianagnisenuna Judufinivesnisanwrilunisnsa

e
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Plasma CXCL12 TuftheusiSavonviinwadliian 115eiu Plasma CXCL12 daduduiius

LY a < = = 1
ﬂ‘Uﬂ’]ﬁLﬂ(ﬂllBLNﬂiB‘U’]EJl‘UV]ﬂi%Qﬂ‘VIi@l&I

2.2 A1UN15398 (Research question)

A101uvan (Primary research question)

szaumanany CXCL12 lugiheuziSslanvinwadiiianduiusiunisiinnisnszane

uzSeludanszgnviselyl

AN01U5849 (Secondary research question)

szaumanany CXCL12 ludihsusssenviinwadliidnduiusiunsiinnisnszane

nzsaludiaduzdursell
2.3 IngUseasAni3ide (Objective)

Wefnwiszaunatann CXCL12 TuitheuzSweonvinwadlidniauduiusiv

< o
ﬂ’ﬁﬂﬁ%ﬂ']ﬁmaxmﬁL‘N"L‘U‘Uﬂﬂﬁg(ﬂﬂ

A = v aAa v v W a I3 o 2/ 1
ieRnwmdadenianuduiusiunmsianmsnssnevessaludnszaniugdae

< a [ 4
uzisanvliawadlidniulsaimeiuiaguiainsal

WaAnwIsEAUNaIENT CXCL12 Iucziﬂwmﬁwgmﬁm%a%Lﬁﬂﬁmmé’uﬁuﬁﬁ’u

n13NsranevRzsalUS YU

2.4 guyAgnu (Hypothesis)

'
a a

HO : Aadewanann CXCL12 lufiheusselonviinwadliidnifiussddudinseend

ALadgpenIvIawiuNguAIUAY

Ha : szaunataun CXCL12 Tudtheuzisswenslawadldidnifiuzseludinsegndl

ALRRENINNIINGUAIUAY



2.5 nsaunuIANAnlUN15398 (Conceptual framework)

WHUATT 1 NTaULNIANNAATUATSIRY

16

Clinical predictor

- Ever smoker

- ECOG > 2
- Hx of TKI treatment

Other organ

1

1 Chemokine
NSCLC
> Bone <€ > -CXCL12
adenocarcinom T
Molecular 1
- RANKL Genetic

- Cytokine : PTHrP, IL-6, TNF

- Angiogenesis

2.6 Fannaalasdu (Assumption)

mimzmﬁmﬁwa@mé’qmz@ﬂ‘iﬁaﬁamﬂ 91713, ANURAUNRINTASULBNLSE
(Plain Film), 18nsisdaauiiamas (CT scan), LOnwisdaauwaian (MR, LOnwsdauny

n3zgn (bone scan) 138 PET/CT scan

2.7 Ad1Aey (Key Word)

CXCL12, SDF-1
Bone metastasis

Non small cell lung cancer
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2.8 mMsliAfienudaljianisnldlun1side (Operational Definition)

Non small cell lung cancer (uziSsUanufinwadluian) uuefie uziSalonuiin
Squamous cell carcinoma, Adenocarcinoma, Large cell carcinoma n3aigagduelula

Small cell carcinoma

Bone metastasis 188y N13n35znszatevenTaduzsIludinssgn



una 3

A iueu

3.1 3UUUUNT5Y (Research Design)

Cross-sectional analytic study

3.2 52108U75n15798 (Research Methodology)

Uszy1ns (Population) wazA298149 (Sample)
nainassinIsAnkaanidIuIAny) (Inclusion Criteria)

1. fheuzSwonviawadliidn (Non Small Cell Lung Cancer) segfianuviod
715U NMshefiiienzisaiven Tssme1uiaginaansal
gallasuenaiiunaunneu
91gu1nNN31 18 Vauld

< a A o 1% ' A
uziSeviinduninuaulsalduiuannndl 6 ey

bk BN

AMLNTINNIAnYIABIB Y BTN TITY

nHinauain1sAReanaINNI3An® (Exclusion Criteria)

AUrepeuzSwilndundiniuaulyls
AIATIA

= A oA Y <
flsAnszanduTiunliinetuueziss

waialunisguiaagg
. P < a [
Target population  ftleuzissenviinwadliidnlulszmelng
Sample population FUreuzisslensiawadliidnfiunsunissnsflsmeuna
INAINTA
YUIMA 9879 (Sample Size Determination)

nUayaved Chih-ching Wu wazmmsfnwisedunatau CXCL12 TugUhsuutss

[y

Uanuilawwadliian 44 579 wavauund 44 518 wuiUleusisalenvlinwadlidnisydiu
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a1 [

Wa@u1 CXCL12 Aade ( mean + SD ) Wiy 4.01 + 1.57, wazAauun@iAImIny 3.11 +
0.56 ng/ml

Tnsnsasauyfgiudn nquitisuzisconsiinwadlidniifiuzisawnsnszanglua
nszgnazlAn Plasma CXCL12 gandnguitldduzisaunsnssasluiinsegniesay 25

A13130ANIUVLINMBENLARINGNS

N=20" @z a +zB) /D
99nA1 mean plasma CXCL12 Tutheuzisaven wiiu 4.01
D=1,0° =191, O =0.05B =02
sussannsidgestdlunisinunilians = 48 au

n1sAUNALAaZNI5IA (Observation and measurement)
fuUsdasy  Plasma CXCL12
falusnu Bone metastasis
éﬁLL‘UiMUQM Non small cell lung cancer

Audeyavsetanaleeld wuuluiindeys, wiasdietaszau CXCL 12 Twden

Qunaulunisaiunisiae

P

1. {ifevsoldminiviigegsmansussaivels e u1agunansal Juas

fnquszasd Junoun1side Usslomifdinensldsu uazarudssfionuistulussnine
furedsanlassnsise Taedidunisivihenzi3dinelsmenuiagmansal wiefinadn
fihouon Tsausde in avs. 4u 3 fasannsndevadeasdouasliinainisindulalag
dasznouasdlvmuBuyeaud1TulATINTIdY

2. fnUseiAngiasnenie svezvadlsn N1snseatevedlsa muuuutufindeya

3. WwhenngthenaeangUlsdugeudniunisanw

4. Wwizden 10 33 EDTA tube Tnsneidoanioutunmsianzidenduaisodd
wissuRUIgfeudfumMsinwlagisuinsgueguavisalnziioanseunaugUlisunfue el
i fidrsmmaidoasgnineidiondionsnsedu CXCL12 Wissedudorseminadiaums
ea

'
a

5. Juuen@suuaznananiuigamall -70 esrnwadea lagiiuiiviag
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93RS Nx5Ine) lsane1uIagaInsel

6. nszau CXCL12 Ingld measured using Quantikine Colorimetric ELISA kits
for CXCL12 (R&D Systems)

7. Bonfimdennmidevaiiudmiunmmatiiotuiiunnugniesestanis
nnaetkazvaLiuiiegdliiienuiseluouaniuszezinan U 10 Inefegrudonazivd
migegsmaniuziiingt Tsameiaginansal lnslasinideagfnulusuiandos
Aeadestulasinsdfendniléfunissusesuazneuridfeesdovaualasesnali
AMENITUNTISUTIINNNTINESUTRIzAnTdunsla

3.3 n1339usudaya (Data collection)

AutoyanINiggsmansuzisivel 15ame1uagainsal

=

ﬁLﬁU%@@gaﬁ@ AeNTiun39y uazgUuiindeyane gaiiun1side
3.4 M3IATzidaya (Data analysis)

Tflusunsudnagy SPSS version 17.0 lngldada

1. admdeanssaun (Descriptive  statistic)  lauAsesaz, A1QAY LALAIAIY

AANALARBUNINTIFIU (Mean + SD) Lileuanstaya Continuous data

2. afifdiveunu (Inferential statistic) Togatauufgnu (Hypothesis testing)
Taeld

- Independent sample T Test TunsiUSauiiguainuuansingsening 2 nay lng

v o w

muuatied1Aey P value Wounin 0.05 (one tail)
- Chi-squre test lunsisuiiisudeya 2 nguiillu Categorical data

- One way ANOVA dmfudeyanuinisuanuaswuuuni uadld pos  hoc

o w

comparison %iia Bonferroni Litaw3suiisuteyasevinengulaeivuatedidgy P value

$Jp8N31 0.05

3.5 UgynIm9a3e555u (Ethic consideration)

v
av aa (% C !

NuITsllindnguativayu anduiasiianafuinninadeiUiennseidnsiy

<9

lassnsifeaslisudeyasgnsnsuiiuasdnauaingideaulilasuldyidnsiunmsidedila



% Ya o

Juegned wazdndulasgrsdasylunishinuBusendisulasimside {ideasivinm
AnudureseraalnsiinsInlasaiMidelaeaglill identifier Tunuuduiindeyanazseuis
granadasiiinTiulaTinside

v
av Aa4A (3

nMsifeifinusinisdaduazdneontaiau anudssfierafintundgidnia
Tassns39e 18un 91msiutan 91 vanannsianeiden eansutidia Ssenisiananaay
niamsinzideniata visenaiidonsenuinuiiaiziden dunnidymdnangideiing
fhudesdulnenisnausnafidensenisaiunsoaneimsdananls wazlemaiazinnis
Aadousuiaizdeanulddenunn

(%
a

Auinsinlaseinisideenavslilasulsslorilannnisdisinlulasenisided we
o & o <

a v i U A& a 2 I I3 a ' a
Nﬁﬂ’ﬁ'ﬂ"\]&lu‘ﬂgﬂﬂ,%ﬂiqUﬂq igﬂU%LaﬂsﬂLL@aaUﬁ@\ﬂULaaﬁ QU?EJ@J%Lﬁ\iﬂ@@eﬁu@L%aaﬂlmLaﬂwu

wioldfiugiSainszaeundanszgn Jsandudsslenilunmsfnvuaznisinwselluewan

3.6 999MNAN19N157398 (Limitation)

Lifidnuasgiuvesszau CXCLL2 Tughelspussalonviinwadliin

3.7 navisauseleviiiinnn 19z ld3uainaudse (Expected benefit and application)

1. vilinsiuesgaunataun oxCL12  ludUisuziswensiinlaiidniiiuzsa
wninsEateinsanuaylifiugsaunsnszareundinseen

& A aa 1 < v 1 v =

2. orudndsndslumsnsianisunsnszatevesusssludinsegnieuiifiieasd

21NN AGUN
3. MAmumsnnifihouzislonnszaneluiinszgn
4. M JusnitlunisvenisnsnszanevessSeludeioavane
5. oradusnuumanislumsisulusuaniiomnissnvrely

3.8 gudassafianaindunazunsnisuily (Obstacles and Strategies to solve the

problem)
e Ko ¥ a v & v = a ' as a & a
ns@nwiidedldnataunlufendUiedsedinsiiuiionsdagnis daziueialin
ANUAaIALAARUlUNNTIASEAUNANENT CXCL12 e nnswiluRedesiinisaSulelianutnd

= aa 2 a v
NINUAIIEATINUNONFDY
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3.9 NIUIMNTUTIBUALA1519N15ULURY (Administration and time schedule)

M1319% 3 AN519N1SUHURMU

W.A. 2555 N.A. 2556 W.A. 2557

7181911011121 (2|3|4|5]|6|7|8|9 10|11 |12 |1|2|3|4

1. ﬁﬂ‘t’ﬂ X | X [ X | X X X X[ X[ X | X | X |[X|X

LS UUITY

2.9V X | X |x |x |x
Judaya

335189 x| x
Joua
YU

4. 31894 X | X

Nan15398

3.10 suUszanad (Budget)

Faduayuide viieengseansussaiven a3 e1esmans A

WHNEANEAT JRIaINTAINNIINENSY

A1 ELISA KIT #5799 SDF1 60,000 UM
ANTLATBINTIA 10,000 U
ANNTIAEDN 5000 UM
ArTandnau Adneenas Alnsdni 2000 UM

394 77,000 uw




4.1 Nan1SAN®EN

uni 4

NaN1SAN®

udeyawazidondileuziswenvinwadldidnszezanaiufiuniumssnwiviae

9183ANaNTUL5IINEN T3 INEIUITNAINTAATUALRDY NBAIAL 2556 - UNTIAY 2557

1w 60 518 wundufihsuziiweanseanelufinszgn 24 519, lifluziiwleanseanelud

n3zan 26 518 wasnan1sesvliawisaaguldidunsinsyaelunszgnuielidiuau 10

978 (H9R15199 4)

A15799 4 Baseline patients Characteristic

Bone metastasis

No bone metastasis

Inconclusive

(N = 24) (N = 26) (N =10)
Age 61.63+14.42 63.65+12.23 65.30+9.96 P=0721
(min-max) (33-89) (37-84) (52-77)
Sex P =0.487
Female 8 (33.3%) 13 (50%) 4 (40%)
Male 16 (66.7%) 13 (50%) 6 (60%)
Smoking status P =0552
Never smoking 9 (37.5%) 16 (61.5%) 5 (50%)
Former smoking 9 (37.5%) 6 (23.1%) 2 (20%)
Current smoking 5(20.8%) 4 (15.4%) 3 (30%)
No data 1 (4.2%) - -
Smoking (pack/yr) 1.09 0.58 1.0 P =0.270
(min-max) (0-5) (0-2) (0-5)
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Bone metastasis | No bone metastasis | Inconclusive

(N =24) (N = 26) (N =10)
Duration smoking (yr) 16.17 11.57 13.8 P =0.668
(min-max) (0-60) (0-60) (0-45)
ECOG P =0.393
0-1 18 (75%) 21 (87.5%) 7 (70%)
2 2 (8.3%) 2 (8.3%) 2 (20%)
3-4 4(16.7%) 1(4.2%) 1 (10%)

ogadufihouziennszneluiingzgn 61.63 U, ldfluzifanszaneludinszgn
6265 Ywazgnansnsaslianunsoaguliindussansyaislunszgn 6530 U, Juwavie
1AAINANEN 58 9.% uaz 41.1%, TunguuziieUennszaeluiinszgnnuiitaeilinegy
Y3, Lneguyvisuavigauda 37.5% wirduuazdsguyviey 20.8% naulsifuzifanszanglud
nszqnilieilsiineguyvd 615.%, neguuvEuAngaudl 23.1% Ssguyviey 15.4%
UinamsguyvislunguithonzidsUennszaneluinszgn wazlifiuzifanszaeliinszgn 1
Aads 1.09 uaz 0.58 unadel Ay szpzafiguyvidlaeiads 13-16 T, ECOG 0-1,
2, 3 lunguuziSadennszanglufinssgnivindu 75%, 8.3%, 16.7% dwlungulaifiuzise

nszaelunnseanwiniu 87.5%, 8.3%, 4.2% Audy

dnwarlsn (31991 5)  wuindutreuzifeenviinwadliiinssosiia 79.73%,
syoiany 20.26% yiawaduzisdlunguuzisalonnszatslunszgniduaiin
Adenocarcinoma 83.3%, Squamous cell carcinoma 8.3%, Guﬁmﬁlw] 8.3% ﬂﬁjumﬁwam
laiﬂizansﬂijﬂizamﬁusuﬁﬂ Adenocarcinoma 769.%, Squamous cell carcinoma 19.2%,

¥iindue 3.8% EGFR wuilneaulvefliilénga EGFR 92%

o v ~ @ 1 al' < a 1 o (Y] ~
Suuedeieiiusiinzaell lunquinsiSanseagluinsegnnudn duiuedeasi
nei5anszaneld 0-1, 2 wazuInnIindu 3 odensvindu 2.5% , 41.7% waw33.3%
auaiu nquuzsalinsgaeluinssanindu 73.1%, 26.9% uay 0% auadu 38013

asrmunsanszanglunsegnlunguusisevensiiawadiidnnssargluiinszgnineld Bone
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scan 45.8%, MRI way CT scan 25%, PET scan 4.2% dnlungilaifiuzisanszaneluiinszgn

19 Bone scan Tunns31ade 88.5%, PET scan 11.5%

anshunguiueisaveanszanglunszgnnudn lifloansuans 45.8%, 81013
37.5%, N3zANn 4.2%, nszaniniiuidulszan 12.5% suniifinssanszagliiinsegn

Axial 50 %, Non axial 12.5 %, axial and non axial 37.5%

oA

M33nw (Fams1edl 6) naudiuzifanszanelunszgniumsinulnelduenaiivn
79.2% , Me¥ad 20.8%, nauiuziishinszangluiinszgalasunisinulaenisiida 11.5%,
Meuamazeaiittn 15.49%, 1dv1Tn 61.5%, ansuas, Siwiniue1nsuazdus witufe
3.8%, grseaiivdanldlunguuzifanszanglunszgnldun Platinum/Gemcitabine Aniy
41.7%, Platinum/Paclitaxel 33.3%, Single agent Platinum 4.2%, Best supportive care
20.8% uazlunguinziishinszaelunszgnldgaseaiivada Platinum/Gemcitabine way
Platinum/Paclitaxel WinfiuA® 34.6%, Single agent Platinum 7.7%, targeted treatment

way Best supportive care 3.8% waglilasugadivntn 15.4%

A1519% 5 Baseline disease status

Bone metastasis No bone metastasis Inconclusive
(N = 24) (N = 26) (N =10)

Stage P =0.01
Stage 3 - 8 (30.8%) 3 (30%)
Stage 4 24 (100%) 18 (69.2%) 7 (70%)
Histology P=0.149
Adenocarcinoma 20 (83.3%) 20 (76.9%) 6 (60%)
Squamous cell carcinoma 2 (8.3%) 5(19.2%) 1 (10%)
Other 2(8.3%) 1 (3.8%) 3 (30%)
EGFR - -
Wide type 3 (12.5%) 3 (11.5%) 23 (88.5%) 8(100%)
Mutation - P=0.073
No data 21 (87.5%) -
No. of organ metastasis P =0.01
0-1 organ metastasis 6 (25%) 19 (73.1%) 9 (90%)
2 organ metastasis 10 (41.7%) 7 (26.9%) 1 (10%)
> 3 organ metastasis 8 (33.3%) - -
Dx/Screening bone
Bone scan 11 (45.8%) 23 (88.5%) 10 (100%)
MRI 6 (25%) - -
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3 (11.5%)

CT Scan 6 (25%)
PET scan 1 (4.2%)
Symptoms

Asymptomatic 11 (45.8%)
Pain 9 (37.5%)
Fracture 1 (4.2%)
Cord compression 3(12.5%)
Site of bone metastasis

Axial 12 (50%)
Non axial 3(12.5%)
Axial and non axial 9( 37.5%)
No bone metastasis

A1519% 6 Treatment

Bone metastasis

No bone metastasis

Inconclusive

(N = 24) (N = 26) (N =10)
Treatment
Surgery upfront - 3 (11.5%) 1 (10%)
CCRT - 4 (15.4%) -
Palliative chemotherapy 19 (79.2%) 16 (61.5%) 6 (60%)
Palliative radiation - 1 (3.8%) 2 (20%)
BSC 5 (20.8%) 1 (3.8%) 1 (10%)
Other - 1 (3.8%) -
Regimen Chemotherapy
Platinum/Paclitaxel 8 (33.3%) 9 (34.6%) 1 (10%)
Platinum/Gemcitabine 10 (41.7%) 9 (34.6%) 4 (40%)
Single agent Platinum 1 (4.2%) 2 (7.7%) 1 (10%)
TKI - 1 (3.8%) -
BSC 5 (20.8%) 1 (3.8%) 1 (10%)
No Chemotherapy - 4 (15.4%) 3 (30%)
Treatment bone metastasis
No treatment 12 (50%) - -
Medication 1 (4.2%) - -
XRT+ Medication 7 (29.2%) - -
Sx + Medication 1 (4.2%) - -
Sx + Medication + XRT 2 (8.3%) - -
Medication + bisphosphonate + XRT 1(4.2%) - -
Time to treatment
Within 1 month 8 (33.3%) 15 (57.7%) 4 (40%)
1-2 month 8 (33.3%) 4 (15.4%) 5 (50%)
> 2-3 month - 1 (3.8%) 1 (10%)
> 3 month 3 (12.5%) 4 (15.4%) -
No treatment 5(20.8%) 2 (7.7%) -
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mssneuzsnszaglinszgn Wldsunissnwiiiadiy 50%, ldeiiesziveinis
UIR 4.2%, 2NghaIsIununIsiielneseiuaIn1suIn 29.2%, NIensINiuNIshieesedu
215U 4.2%, HIRRNSINAUNISITMNBTEIUDINITUINLATRI8WEY 8.3%, a18LassIuiU

nsldeivessiueinistiauagengy Bisphosphonate 4.2%

& aa o Vo o ' 2 a ] =i
seugadadItageaulasunsinulunguusiSeenvlawadliidnnszanelun

nsean lesunisnwiniglu 1 feunas 1-2 Weuwiiude 33.3%, 11nnit 3 Weuminiuy
12.5% , lldsunissnw 20.8% TunguilifineiSensearslnszgn lasunissnwnielu 1

WBUWINAU 55.7%, 1-2 4#8U 15.4%, 11NN 3 Lhau 15.4%, kilasunisnw 7.7%

NAN15AN®IA1 Plasma CXCL 12 wuin Aedesesiu CXCL12 lunguuziSeuanwila
wadliidniiuzidsnseaneaniinsegniviniu 2174.79 + 526.26 pg/ml nauitlsifuzi3nszane
infinsegniieniede Plasma CXCL12 Wity 1959.50 = 773.77 pg/ml, P=0.17 waznaud

manTaNan1snsasliansaagulanfiuesinszanelunssgniselifidwindy 178261 =+

463.24pg/ml (Fapn51991 7 LLazgﬂﬁ 6)

m’sw‘ﬁ 7 Plasma CXCL 12 Level and bone metastasis

Bone metastasis No bone metastasis

(N = 24) (N = 26)

CXCL 12 (pg/mU) 2174.79+526.26 1959.50+£773.77 P=0.17

Min-max 1034-3237.75 174-3168.25
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2400.00 B
o~ 2200.00 o
<« I —
0
< 2000.00 . o
(&)
(-g 1800.00 o
N
n
P 1
1600.00
1400.00
I I I
Bone metastasis No bone metastasis Inconclusive bone
metastasis
Bone

g‘ﬂﬁ 6 Plasma CXCL 12 level and bone metastasis

Flomnglunguiiuzisanszneuiinssgnednafiersvin 6 s TAeds plasma
CXCL12 Wiy 2339.00 + 287.43 p@#nlﬁbﬂdmﬁmgﬁQﬂszqwﬂﬂaiﬂazguﬁhﬂﬁﬂizaﬂ
§1U 26 18 WuIALRAY Plasma CXCL12 Wiy 1856.59 + 751.95 pg/ml, P= 0.047
nauiuzifanszaelunszgnuavetorzdusdnnu 18 518 fldade Plasma CXCL12 Wiy
2120.05 + 581.13 P= 0241 (fam51971 8 Uae 9 wazguil 7)

P Ao < a [y a 1 1d | aa
Q‘U’JEJ 6 IMYNUUSLINNTSAWUIMNNISANDIYISAYT WU 5T 6 iWEJLUUﬂﬁqu‘V]iJ
EJ’]ﬂ’]iﬁHﬂll%L%Qﬂizﬁ]’]ﬂm’]ﬁﬂiz@ﬂ (symptomatic bone metastasis) tag 5 Tu 6 s19wumn

Junguiiuzisanszaieunfinszgnuanesiumis (multiple bone metastasis)

A19197 8 Plasma CXCL12 level and site of metastasis

Bone metastasis only | Non bone metastasis

(N =6) (N = 26)

CXCL 12 (pg/ml) 2339.00 + 287.43 1856.59 + 751.95 P =0.047




A19197 9 Plasma CXCL12 level and site of metastasis
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Combined metastasis

(18)

Non bone metastasis

(N = 26)

CXCL 12 (pg/mU) 2120.05 + 581.13

1856.59 + 751.95

P=0.241

d' o L A < ! oA < [y
Lll’e)ll’]LLEJﬂG]’]?,J‘U’m’JTJB’JEJ’J%V]&JSLi\‘IﬂiB"U’]EJIﬂWU’J’] ﬂ%jinllSLNﬂi%ﬂ’]EJlU 0-1 9387Y

fifade  plasma CXCL12 Wiy 1938.60 = 611.53 pe/ml wwidanszangly 2 a¥eag 4

a

Aede Plasma CXCL12 Wiy 209639 + 665.21 pe/ml uidanszatesiaus 3 afenedl

Aades Plasma CXCL12 Wiy 2165.10 = 769.30 pg/ml, P = 0.557 (fam151971 10 wazgy

ii 8)

2800.00

2600.00

2400.00

2200.00

2000.00

95% CI CXCL12

* P =0.047
1800.00

1600.00

~ P =0.241

Bone metastasis only Non bone metastasis

Site of metastasis

g‘iﬁi 7 Compare Plasma CXCL12 level and site of metastasis

*P value bone metastasis vs non bone metastasis

**P Value combined metastasis vs non bone metastasis

Combined metastasis
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ms’mﬁ 10 Plasma CXCL12 level and Number of organ metastasis

No of organ 0-1 2 23

metastasis
(N =34) (N =18) (N=28)

CXCL 12 (pg/ml) 1938.60+611.53 | 2096.39+665.21 | 2165.10+769.03 | P = 0.557

3000.00
2800.00 -1
2600.00
2400.00
2200.00 q

2000.00

95% CI CXCL12

1800.00 P

1600.007]

T T T
0-1organ metastasis 2 organs metastasis ~ >= 3 organs metastasis

Number of organ metastasis

g‘iJ‘Vi 8 Compare Plasma CXCL12 level and Number of organ metastasis

[
1

A1 median plasma CXCL 12 Tuns@nwrtidawvindu 2089.70 pg/ml wnldmnil
JuA Cut point WU ﬁrzgﬂwﬁﬁﬁh Plasma CXCL 11nn2M93einnu 2089.70 pg/ml &
uziSanszangluiingzgn 625% A1 Plasma CXCL12 fiewndn 2089.70 pg/ml  dluwife

ﬂszmdﬂﬁﬂiz@ﬂ 375% P=0.374 (fap51afl 11 LLazguﬁ 9



As1edi 11 Cutpoint Plasma CXCL12 level and bone metastasis

Bone metastasis

Bone metastasis

No bone Metastasis

60.0%"]

40.0%"

Percent

20.0%

0.0%—

<2089.70

>=2089.70

Median CXCL12

g‘ﬂﬁ 9 Cutpoint Plasma CXCL12 level and bone metastasis

(N=24) (N=26)
Plasma CXCL12 (pg/ml) P=02374
CXCL 12 < 2089.70 9 (37.5%) 13 (50%)
CXCL 12 > 2089.70 15 (62.5%) 13 (50%)
Bone

B Bone metastasis
[E No bone metastasis




32

ousnmudumiswesifaiinszaglunuin A Plasma CXCL12 fannndtvide
WinfU2089.70 pg/ml fuzidsnszaeluiinszgndiumingion 83.3% nszanglusiezdu
Safuiupianszaeluingsgn 55.6%, Liflusidanszaneandingzgn 42.3% mudidu A
Plasma CXCL12 fitfosnin  2089.70 pg/ml ”Laiﬁmﬁqmzmalﬂﬁﬂiz@ﬂ 57.7% ugi54
nszelufinsegnsimiuetoardu 44.4% nszangluiinszgnediafen 16.7% (Famadl 12

uag 13 LLazgﬁﬁ 10)

A9 12 Cutpoint Plasma CXCL12 level and site of metastasis

Site of metastasis Bone metastasis only Non bone
Metastasis
( N=6)
( N=26)
Plasma CXCL12 (pg/ml) P =007
CXCL 12 < 2089.70 1(16.7%) 15 (57.7%)
CXCL 12 = 2089.70 5 (83.3%) 11 (42.3%)

AI9it 13 Cutpoint Plasma CXCL12 level and site of metastasis

Site of metastasis Combined Non bone
metastasis Metastasis
(N=18) ( N=26)
Plasma CXCL12 (pg/ml) P =10.387
CXCL 12 < 2089.70 8 (44.4%) 15 (57.7%)
CXCL 12 = 2089.70 10 (55.6%) 11 (42.3%)
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100.0%] SumeMET

[l Bone metastasis only
[E Non bone metastasis
[ Combined metastasis

80.0%]

60.0%

Percent

40.0%

20.0%]

0.0%=

<2089.70 >=2089.70

MedianCXCL12

g‘lJ‘ﬁ 10 Cutpoint Plasma CXCL12 level and site of metastasis

dlougnmusnuetosiiuzidansyarglunuin a1 Plasma CXCL12 flunnninvie
Wi1U2089.70 pe/ml fuwdsiinszaremnniiniu 3 e¥edr 62.5%, uwsinszangly 2
aYenzinfu 55.6%, 0-1 o3uaewinfu 47.1% uazen Plasma CXCL12 fitlesndn 2089.70
pg/ml flugiSaunsnszangly 0-1 eleiwwiniu 52.9%, 2 oTwir 44.4% UazuINNITUse

winitu 3 adeguindu 37.5% (Fapn5199 14 uaggui 11)



a9l 14 Cut point Plasma CXCL12 level and Number of organ metastasis

34

Number of organ 0-1 2 >3
metastasis
(N=34) (N=18) (N=8)
Plasma CXCL12 (pg/ml) P=0679
CXCL 12 < 2089.70 18 (52.9%) 8 (44.4%) 3(37.5%)
CXCL 12 = 2089.70 16 (47.1%) 10 (55.6%) 5(62.5%)

60.0%

Percent

< 2089.70

>=2089.70
Medain CXCL12 (pg/ml)

Number of organ
metastasis

[l 0-10organ metastasis
[H 2 organs metastasis
[0>= 3 organs metastasis

g‘dﬁ 11 Cut point Plasma CXCL12 level and Number of organ

metastasis
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dleldien Cutpoint i 2089.70 pg/ml 91n ROC curve wuindiaarulalunisitade

uzisansgennszgnludUieusiseonvliawadlaiian  (sensitivity) 58.3%  wawen

ANFE (Specificity) 56% (3U 12)

ROC Curve

©
o)
1

Sensitivity

I I
0.0 0.2 0.4 0.6 0.8 1.0

1 - Specificity

sUAl 12 ROC Curve
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5.1 Discussion

s (%

msfnwiifunsfnuiiiegaruduiussedu plasma CXCL12 Tugfthousseon
yiawadliiidniunsinuzifanszasluiinszgndanuinguiiuzifanszangluiingegnd
unlihuiifia Plasma CXCL12 gandilugithonzidsUansinadlidnilifuzdonszanelud
nseanuelifidedfymeatia (2174.79 + 526.26 vs 1959.50 + 773.77 pg/ml, P=0.17) 813
ieaann 1. lunguitlsifiuzi3anszasluiinszgnainnisnsia e1aiinaaualaainnisngia
Bone scan &3 bone scan 9%l Specificity 75-90% 3 false negative 21.9% Wu18AIIUTY
Tunguitlsifiuzidsnszaeaniinszgnassqudionafiuzidsnseneaniinsegnudiuadslsianansa
PIINUATAAUNATIN Bone scan ¥ilwiAn Plasma CxCL12 Tunguilgsndiarunduads
¢ 2. waduziSeenvilaliidnenaiinasensegniodlaendslifiuzifanszaeaniinszgnuay

N3AUNNTAIN Plasma CXCL12 Tagdagiuies

nMsAnwwes Kenichi wui lugfiheuziseonviawadlidniifiuziSeanszaioin
fidorudenuariiludendefuvannuinfidniade cxcliz  ludndeviuuon 2040.1x
1041.5 pg/ml " fenlndidssiurnade Plasma OxCL12 lunsAnmniisnsainnsne
494 Chih-ching WudAn Plasma CxCL12 ludihsuziSelanviinwadlidniian Plasma
CXCL12 g4fis 4010 + 1570 pg/ml Tungumuauitlsiflsanuirfidiads Plasma CXCL12
Wiy 3100 + 560 py/ml " BadagandiAniadie Plasma CXCL12 Tumsfinwiiiuaggann
Pleural CXCL12 lumsfnenfindniuiuds dvenadifiadeduq fiflwasedn plasma CXCL12

bYU

& A av v a )~ ! | A o g v
1. ﬂ']ﬁLﬂcULﬁEJG‘I‘V]VL'JU'WULﬂu'lﬂaqﬁ]ﬂmam@ﬂqiﬂaﬂﬁaqUﬂ@ﬂiﬂi@umqiﬂllﬂqiuﬂama

Hanaialy
2. §in3idn CXCL12 09nlUaInTNnemeuuIUnITAIee
3. JwauAvafsie CXL12

4. WY IRNLANANNAUDIANNARDNISLANIEDNYDY Gene NYINNUINIUNITASI4

CXCL12 Aunndnafuoenly
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9INNSANYIVEY Shierley Anwiszdu Chemokine TugtheuzSasuunuingegsiv

Plasma CXCL12 lugUrsuzisusmuudaaniinguaivanegelitedfgvneada (2141

She H

58 pg/ml, 2448 + 49 pg/ml, P < 0.005) MY nmsAnwwes Kenichi Shirley uagfn®

finan1sAnwinanaiufiedia Plasma CXCL12 gsludUaeiilulse

dewendUhemusuviseloesiivasinszaelunud nquinesanszagluingzen
alvwlfedilen Plasma CXCL12 Wiy 2339.00 = 287.43 pg/ml lngilA1geninnguiludl

[ aa

uzLSwnsnszeluinszanegelitduddiyn1eada (P=0.047) uenantifsmudinguifiugse
nsgaelufinszanuareleizdusiumedslian Plasma CXCL12 gendinguitlifuzisenseany

a = = ' P Y v § Y < d'
WNTEN TEANITOUWINAT Plasma CXCL12 TAnuduiusiun1snssanevesueisaeni

Y

nszgniuithenssonviawadlién

nauiuziSinszagludiedeazaineqguinnit 1 oduiz duunldufie Plasma CXCL12
aannguiusss nszane 0-1 elwiy wilififedAyneadfdsenvzeyuulidn sedu
Plasma CXCL12 fenuduiusiunisiiusisanszaelufinszgnuazduiuedssiuasedinig

wwsnszaely

Sloldien Median 1uf cut point wonifunguiifisedu Plasma CXCL12 gafio
WNNIVEeinGU 2089.70 pe/ml wazen Plasma CXCL12 ¢ Aetioendn 2089.70 pg/ml
wuin nguitiuzdsnszaelufinssgneglunguiifian Plasma CXCL12 guidlewisufunguitlyl
fuziSanszangluinszgnusilitifoddymsada (P= 0.07) TunguiitluziSsnszaneluiinszen
ofvasifsmuingiae 5 Tu 6 518 floinsanuzifanszareaniinszgn (symptomatic bone
metastasis)  991nnguiiflennisanuzfanszansiniinszgnivionmn 13 918 waziilsad
n3zgNMAEiuvLs (multiple bone metastasis)  wazdanuingziu Plasma CXCL12 g
fianuduiussusiuiueTorziivzdinszaelunarse oz uwaldiTedfynieads o1
dosmnnduuszansfegsioniuly nsAnuniaenndestunisinuives Shirley nuiilu
ﬂﬁjuéﬂﬁaﬁﬁ Plasma CXCL12 ﬁgﬂﬁuﬁuﬁﬁu High histology erade tumor (P<0.005) Way

(% v 6

duWUSAU Poorer prognosis Subtype A Basal subtype , HER2 subtype ag198tiudnAgy

(11) 1 =2 1 1 °
) LANAINAINAITANYIVDY Hassan et al. WUMAIWaI@NT CXCL12 ¢

neEns (P< 0.05
(<2661 pg/ml) uiladeivavenmaunsnszaneusslufiiousifaim (Relative risk
1.94; 95% Cl 1.11-3.37; P=0.02) {lA1 Sensitivity 66% waz Specificity 53.4% Sz6u
wanaw1 CXCL12 fitfesnin 2661 pg/ml 18U Independent prognostic marker 8a51115
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MsfnwinuINszau Plasma CXCL12 frgilungudiieuzisslonydnwadlidnd
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ASSOCIATION OF PLASMA CXCL12 LEVEL AND BONE METASTASIS IN NON SMALL CELL
LUNG CANCER PATIENTS IN KING CHULALONGKORN MEMORIAL HOSPITAL

Demographic Data

1. Number ..o Age ........ y/0
2. Gender [male [female
3. Smoking Status

[ INever (If never skip to 4) [CIFormer smoker [ cCurrent smoker

[Ipuration of smoking  year [INo data

[puration of the last smoking  year [INo data

DAverage Cigarettes smoked per day [INo data
4. ECOG

o L1 (2 []3 g

Data Disease

5. Date Diagnosis (D/M/Y) : / /
Stage

Ch O Oe O

7. Histology (from ....ccccoovvuneee. )

[l Squamous cell carcinoma [ Adenocarcinoma

[] Large cell carcinoma Llother...........



8. Grade histology
[Jwell differentiate [ ]Moderate differentiate L] Poorly differentiate

9. EGFR status
[IMutation If mutation

|:|E><on 19 DExon 21 |:|E><on 19 and 21|:|other

L] wide typeD No data

10. Organ metastasis

[INo metastasis  (if no metastasis skip to 14)
[1Bone [adrenal gland [ Liver [1Brain [] Lung

[lpleura [l Lymph node Clother ............
If bone metastasis Go to 11, If no Bone metastasis Go to 13

11. Site of Bone metastasis

[ ] Axial ] Non axial

12. Symptoms of bone metastasis

DAsymptomatic ] Bone pain [ Fracture [cord compression

13. Diagnosis Bone metastasis

L] Bone scan CIMRI [] CT scan [] Pain film

CIpeT scan L] other

14. Ca level (Correct Albumin)
[1 10512 mg/dt [12.1-1a mg/  Clmore than 14 [ No data

15. Plasma CXCL12 level pg/ml

Data treatment

16. First Date of treatment (D/M/Y) : / /
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17. Duration from Diagnosis to start treatment

[Iwith in 1 month ] 1-2 months [12-3 months [_Imore than 3 months

18. Treatment Primary Lung cancer

Surgery upfront ] yes [ No

Adjuvant Chemotherapy ] yes [INo

Regimen [cis/eto L cis/vin - Llcb/Pac [l other
CCRT [yes  [No
Regimen Clcis/eto O cisrvin Klcb/pac Llother

Palliative radiation Dyes CINo

Palliative CMT Dyes [INo

other

19. First line treatment in palliative CMT

DChemotherapy
Regimen [platinum/Paclitaxel [ Platinum/Gemcitabine
[1Platinum/Premetaxate [IPlatinum/Docetaxel
[] Single Platinum [premetraxate
[IDocetaxel Clother

Lt f Tk L Elotinib [ Gefitinib

20. Second line treatment

[ Palliative Chemotherapy

Regimen [Iptatinum/Paclitaxel [IPlatinum/Gemcitabine



[] Platinum/Premetaxate [] Platinum/Docetaxel
] Single Platinum [1Premetraxate
[ IDocetaxel [ 10ther

Ll ki L Elotinib [ Gefitinib

21. Only for bone metastasis , Specific treatment for bone metastasis

[] No treatment [IMedication for control pain
L] Bisphosphonate [Palliative radiation

L] Surgery [other

a7




a8

UsziRgideuineninug

L%

o ¢ a a6 a ¢
UV LNNYUREN E'!‘L!EJ UASUUN

Tu e U ifin 20 dquieu 2524

Us2annNI1sAne
WNNYANERSUTS LNeSATeNIUNU 2 UNINeFeUina U 2548

Y

WRsngIAEns PanIaluIvende U 2554

1Y

AN @1910185AERTULLIIING] ANSLIVEANERS WIAINTINNTINEIRY

UsiAn1sVnauuasNeIy

wndiiamuvinee Tsame1ua as3AUseensng 9. uasassd U 2548 -2459
WndnYURUR Lsane1u1aainend 9. uaAsEdIA U 2549-2551

218 IUNNELTINIVIEITIAUTEYITNY 3. UATAITIA U 2554-2555

Research 1389 “Association of Plasma CXCL12 And Bone Metastasis In Advance Stage

Non Small Cell Lung Cancer”

- Poster presentation $1uUsgs Asian oncology society AOS 2014
- egszninsdilunisdeusseineraunau Thai Society Clinical Oncology (TSCO)



	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	หน้า
	สารบัญรูปภาพ
	หน้า
	บทที่ 1  Back ground and Rationale
	1.1 ความสำคัญและที่มาของปัญหาการวิจัย (Back ground and Rationale)

	บทที่ 2  Review of relate literatures
	2.1 ทบทวนวรรณกรรมที่เกี่ยวข้อง (Review of relate literatures)
	Non small cell lung cancer
	Bone metastasis
	CXCL12/CXCR4 axis and Cancer

	2.2 คำถามการวิจัย (Research question)
	2.3 วัตถุประสงค์การวิจัย (Objective)
	2.4 สมมุติฐาน (Hypothesis)
	2.5 กรอบแนวความคิดในการวิจัย (Conceptual framework)
	2.6 ข้อตกลงเบื้องต้น (Assumption)
	2.7 คำสำคัญ (Key Word)
	2.8 การให้คำนิยามเชิงปฏิบัติการที่ใช้ในการวิจัย (Operational Definition)

	บทที่ 3  วิธีดำเนินงาน
	3.1 รูปแบบการวิจัย (Research Design)
	3.2 ระเบียบวิธีการวิจัย (Research Methodology)
	3.3 การรวบรวมข้อมูล (Data collection)
	3.4 การวิเคราะห์ข้อมูล (Data analysis)
	3.5 ปัญหาทางจริยธรรม (Ethic consideration)
	3.6 ข้อจำกัดทางการวิจัย (Limitation)
	3.7 ผลหรือประโยชน์ที่คาดว่าจะได้รับจากงานวิจัย (Expected benefit and application)
	3.8 อุปสรรคที่อาจเกิดขึ้นและมาตรการแก้ไข (Obstacles and Strategies to solve the problem)
	3.9 การบริหารงานวิจัยและตารางการปฏิบัติงาน (Administration and time schedule)
	ตารางที่ 3 ตารางการปฏิบัติงาน
	3.10 งบประมาณ (Budget)

	บทที่ 4  ผลการศึกษา
	4.1 ผลการศึกษา

	บทที่ 5  อภิปรายผลการศึกษา
	5.1 Discussion
	5.2 ข้อเสนอแนะ

	รายการอ้างอิง
	ภาคผนวก
	ประวัติผู้เขียนวิทยานิพนธ์

