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CHAPTER |

INTRODUCTION

1.1 Background and Rationale
Choangocara&ﬁ /z%ye duct epithelium. The incidence

of and mortality rate for rcinom erably in different geographic
regions, with the hest* Somspemally in Thailand (1).
The causes of Ieﬂ;oft =l , ,ﬁ/th but also the tendency

to invade adj

rapeutic options for
cholangiocarcino imite ‘ 7 », (oW to chemotherapy and
radiation therapy i | 30 1 effective treatment for
cholangiocarci . R — b Sk achieved in only a few
A e attained at the time of
surgery (6-9). Préviou S SUQ -,_-‘:' > mest important prognostic factor is a
tumor-free surgica _:1' " 1at were associated with a poor
prognosis include fact jalst V : ase that caused by cancer cell
invasion, such as bi-lobar di : ode involvement, vascular invasion and
distant metastases (10). Fo.il e diagnosis and treatment of

@Iinical setting, most

. However, there are

these patie hould be performed as soon as possible. In:

patients Wiﬂ‘L) Ol

many benign bﬁy tract inical s‘l‘jf)toms like patients with

cholangiocarcinom The most important issue is to differential patients with

AWEINYIIHGTINT

t is very difficult to get the tlvue for diagnosis of ﬁ holangiocarcinoma d t the

AWIANTTE QHRIININY

tomography (CT), ultrasound, or magnetic resonance imaging (MRI) often missed this

lesion (3). Therefore, identification of tumor markers in the serum would be benefit in the

clinical managing of this disease. To date, there is a tumor marker for detecting
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cholangiocarcinoma; carbohydrate antigen 19-9 (CA19-9). CA19-9 is a mucin-type
serum glycoprotein with the immunodeterminant express on the carbohydrate moiety
(11). Previously, this marker was studied for the efficacy in diagnosis of
cholangiocarcinoma occurring in primary sclerosing cholangitis patients (12, 13).

ned CA 19-9 and CEA was evaluated in
“ W A 19-9 cut off of 200 U/mL resulted in

of 91% is of CCA. A CEA cut off of

A comparison of CA 19-9, CE

a cohort of patients at Kin

a sensitivity of 60% anc Rz i
5 ng/mL resultedy 53%'and SDECW An index combining CEA
and CA 19-9 (( A) value) achieved 100%

specificity for t

has been less reliable

when evaluated i Aidence fluctuati ntumor marker levels and

diagnosis cholangiocarcinoma-shoutd-be i

=y f’fjﬂ‘.u* &

Mat@e s) a eﬁj)eptrdase They play

nF‘i)as : VO ved']n'r the processes of fetal
'!‘ | 1 |
development well as wound healing and inﬂammationu&. Previous literatures

demonstrated that atlon of extracellulauo\trlces by MMPs is a key role in the
ﬁ r in sr tasis i15Wv1ﬂn%l>ﬂ is the smallest

8 kd) expressed in the tumor cells but not in the stromal cells. It has been

components a

reported that MMP7 is overexpresgd in the breast, ﬂectal and stomachucer

|dent|f|ed at peripheral blood levels of P7 are srgnlﬂcan y elevate in ovarran

cancer patients and renal cell carcinoma patients (19, 20).
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Recently, Itatsu k, et al. performed immunohistochemical staining in the resectea
specimens of cholangiocarcinoma and found that 75.8% of these specimens expressed
MMP7 while normal biliary epithelium did not express MMP7. In addition, the expression

of MMP7 significantly correlated with the nonpapillary phenotype, poorly differentiated

histologic grade, perineural invasi | adyanced cholangiocarcinoma stage (21, 22).

Hence, detection of MMPZ+ ayybe useful for clinical diagnosis of

‘—)ﬁ;)about the detection of MMP7

ar rom*w pme we design to do a study

. —
10
; v

cholangiocarcinoma. Howev

in blood circulat

about the ac for diagnosis of

cholangiocarci

ts from benign bile

MMPT as a diagnostic test for

2. Tocompare serum CA19-9 for diagnosis

cholangioc inoma

ﬂ‘Uﬂ’JVIﬂVIiWH’]ﬂ’i
QW’]ﬂ\‘iﬂiﬂJﬁJWI’Jﬂﬂ’lﬂﬂ
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CHAPTER I

LITERATURE REVIEW

Thailand  especially in e North-East is endemic area of
cholangiocarcinoma. This dise *j/m most causes of cancer related death in
Thailand (1). Only Surgi / ative treatment for these patients.
However, only a sm patlis[s C d this operation. Most of the

vance sta -e_--- e which beyond surgical
of chola Wgioearcinema.at early stages of disease is

d s tumo 2 pa ological diagnosis of
9 Ca and the desmoplastic

50N,

D

\\ a d tumor markers.

At is ,an . avai ble u narker for diagnosis of

the diagnosis of

stdying about the association

ormed in the patients with

\

underlying primary 5C)(6, 8). While most of the

cholangiocarcinoma cases inf ed by PSC but caused by chronic

infection espegiall sthorchi S UtﬂEOf serum CA19-9 as

the tumor Mdikers—for=diagnesis—of=ehelangioeareinomaii, this situation is still
il I

controversy. Recently e séﬁsﬁivity and specificity of
| | ||

CA19-9 in the diagnosis of cholangiocarcinoma in patients vMout PSC were 77.9 and

76.3% respectlve‘m off point = 100”m| However, most of the

YN WHANT

study in 164 patients with rising of ﬂé serum CA19-9 ( U/mL ). They conclu

HIRSAIAUNIINHIRY

correlated with the level of hyperbilirubinemia (R=0.41, p<0.01)(25). Anand H. Patel,
et al. carried out a prospective diagnostic test study for accuracy of CA19-9 in diagnosis

of cholangiocarcinoma in 36 patients with non PSC cholangiocarcinoma, 41 patients
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with nonmalignant liver disease, and 26 patients with benign biliary diseases. They

demonstrated that the sensitivity of serum CA 19-9 (cut off point = 100 U/ml) in
diagnosing cholangiocarcinoma in non PSC patients was only 53%. When compared

with the nonmalignant liver disease and the benign bile duct diseases (26). In addition,

pecificity of CA19-9 in the diagnosis of
Z//J 5% respectively (27). From these
data we can conclude -9
——
diagnosis of ¢ f ' 1 W marker for diagnosis

cholangiocarcin

Leelawat K, et al. reported the s

cholangiocarcinoma in Thai

Electroni i C ' articles identified new

papers that we ‘ma for diagnosis of
cholangiocarcinoma. mor markers for diagnosis of
cholangiocarcinom i 51, and hTERT mRNA.
Goydos JS, et al. (28; igh. serum IL-6 marks patients with
cholangiocarcinoma and cor ;.I;.}..m...._; r“burden. The participant of this study
ST

include 60 patients i ding“15 ¢h ""”'\'..-*"-»!: 4 hepatocellular carcinoma, 26

isolated he ¢ colorectal metastasis, 5 benign biliary trac tidigease and 35 adult

healthy vol e from 1992-1995.

2tk
—
The exclusion criteria are

serum, including tae present of acute mfectlon chronic inflammatory disease, recent

HUTINTNI NI

Stahs%l analysis for comparing the IL-6 from each tumor type and healthy control was

0 PN FAlYa Ik (LR L VAL

cholangiocarcinoma cases and the positive predictive value was 83.3% and the mean

e assocwljjj with elevated IL-6 in

level of IL-6 was significantly high in cholangiocarcinoma patients than in other groups.

However, they did not mention the method to measure the sensitivity and specificity for
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this test. In addition, the sample size in this study is too small to test the accuracy of
IL-6. Cheon, et al. (29) evaluated the usefulness of serum IL-6 in the diagnosis of
cholangiocarcinoma and measured changes in serum IL-6 levels following
photodynamic therapy (PDT). They found that IL-6 was detected in all patients with
cell rginoma, and in 6 of 23 healthy adults. The
x }y ngiocarcinoma than in both other

ard for olangiocarcinoma was done

scor?’wnh‘b'rupmuctal ultrasonography, CT,

ity of 92%,; positive and

cholangiocarcinoma and hepa

level of IL-6 in serum was
groups (P < Q. 001)
by using ERCP,
and/ or MRCP.
negative predicti 8% i using a cutoff point at
25.8 pg/mL of IL- 0rs di ‘ ' sumethod to get the cutoff
concentration of s IV Uggeste hat level of bilirubin in the
cholangiocarci [ . y is; quite n 1.97 mg/dL) while the
average of total bi i more. -\ 1/dL) This factor may be
influence with the val 16 ey didinat mention about the method of
blind the result be e oL 6. and gnesis. The sample size in this
study is too small to te '.-“ [Facy © suggested that most of our patients
with bile duct disease are pre -: ..;.:......m....i angitis. This condition can give a false

LINTINLIE

positive result when using-it -67as a-tumor

Takahire é}'}or test the accuracy

of the seru osis of intrahepatic

,d

cholangiocarcidq na (ICC). m level o ] YFRA21-1, CA19-9 and

CEA in 71 cases of)JCC pat|ents and 90 cases of nonmahgnant liver diseases patients

AU IS NS

mtrahmatlc cholangiocarcinoma and benign liver diseases for CYFRA 21-1 than for

QEIEITTAIINEI8Y

are presenting with bile duct obstruction from hilar cholangiocarcinoma. Therefore, the

level of CYFRA 21-1 in these patients should be further investigated.
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High sensitivity and specificity of serum RCAS1 in diagnosis of
cholangiocarcinoma were reported by Enjoji et al (31, 32). They established a threshold
value for RCAS1 in collected serum at 10 U/ml by Receiver operating characteristic
curves, which allowed differential between cholangiocarcinoma and benign biliary

ifi ’ Va serum RCAS1 was more sensitive for
\w !//'&%), and was not influenced by
here is Mﬂommercial ELISA Kit test for

wé?cannoﬂm as a diagnostic test for

diseases. In addition, they ide

cholangiocarcinoma than

cholestasis. However,
\'

RCAST in the W

cholangiocarcin . r

Current! om i ecular tumor marker in

the serum and m etween the telomerase
activity and the expressi } b Leela (27, 33) performed a case-
in almost all of the
cholangiocarcinom i 84.85% e . eV enign biliary tract disease
patients, hTERT"mRNA" w ?E ;{;-.ﬁé (29 .6 f ). Comparison with the
common tumor m '7 Ve ted i 00.60% of cases. The authors
used serum from beni iligry-fract diseas : ol which is compatible with the
real situations that the doctor ,,I;,;.._....:E 2l cases of benign biliary tract diseases
CrTIe

from cholangiocarcinoma“casés. This data hat hTERT mRNA should be a

candidate tum8r marker in cholangiocarcinoma patients. He D r, at this time, the

The lack °Qf good candidate serum tumor markers for diagnosis of

ch igeargi influe u [ [ I op'ma plores the

base“nt membrane of bile duct bwecrete enzymes that digest the extracellular matrix

methods to ensive to use in our

clinical fields. |

{.Tlle

RyaSnS 3 NYaay

involved in the mechanisms of the turnover and degradation of extracellular matrix
(ECM) components and basement membranes. Increase activity of MMPs can be found

in pathological diseases including arthritis, cirrhosis, aortic aneurysms, fibrosis and
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cancer progression. At this time, there are 23 human MMPs including interstitial

collagenases (MMP-1, -8, -13, and -18), which preferentially digest collagen typel, Il and
lll; gelatinases (MMP-2 and -9), or type IV collagenases; stromelysins (MMP-3, -10, and
-11), which can digest laminin; membrane-type MMPs [MMP-14 (MT1-MMP), MMP-15

(MMP-19,-20,-23, -2

metalloproteinaW
For stud ea |

databases Pub

giocarcinoma, electronic
MMPs as a diagnosis
test for cholangi [ . vere dPENs me ith these criteria. All of
these papers identiii s i . C ngiorcarcinoma specimens
derived from s immunohi 1emi taining. MMP7 is highly found
in cholangiocarcin I

pe rformed the retrospective

equently expressed in

cholangiocarcinom YIS ,; C M '\ .8%) and MMP-9 (47.5%)).

In addition, previous studiesic 3 yas found in cholangiocarcinoma but

not in hepatocellular carcino f-i.-.,,.....ﬁ._': specimens (22, 34). MMP7 is a secreted

LA /4
protein which can be_dete ;"/!‘"a 'xé evious publications showed that

1%

MMP7 can ‘detected in peripheral blood of renal cell carcit 0 and ovarian cancer

L&LJ marker for detection
.

IS no stLLM about the detection of

patients (20,
of cholangiocaiqjoma. Ho

MMP7 in peripheral blood of cholangiocarcinoma patients.

AULINININYINT
RIAINTUNRINYINY



CHAPTER 1lI

RESEARCH METHODOLOGY

3.1 Research Design

This study was divide }_ W
A of the diagnostic test study was
\-'

ase-c

obstructive jaundi atients who treated at

Department of S o December 2008.

Part I tation, it is now widely
appreciated that t ( , c ] must be separated from
biomarker disc , [ ' seargh, | 3 [ormance nithose samples may be
biased in an ov [ [ i " ' ate performance without bias, an

erefore, the aim of the Part |l
study was to evalt .:,i ' Of / \ 27 and CA19-9 for diagnosis of
7 of prospective consecutive cases of
patients with evidence of b|I dy -""""‘: _from various etiologies. This study was
performed according 'en—fﬁection, retrospective-
blinded-evate prdesion (So) e coliectegihe serum-irom. & hort that represents

the target pepulati > jaurdice patients whom
— mmen

]

undergone ERdF? PTBD or bile duct surgery) who treated at tﬂé‘Department of Surgery,

Rajavithi Hospital (?rl January 2009 - Nov r 2009. After the diagnosis status of

ﬁﬁﬂiﬂ NHNTIE oraz.

chola iocarcinoma) status is obt?ed for all these patlents with reference st

A BIANTLIY NMTNLTNY
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3.2 Study Population

Thai obstructive jaundice patients with evidence of intrahepatic bile duct

dilatation from radiological study treated at Rajavithi Hospital.

3.3 Target Population

Thai obstructive |

dilatation from radiologi, v
.

3.4 Sample SizeW &
Part I T : | cy of serum MMP7 in

giocarcinoma patients

curve (AUC) of serum

MMP?7 in diagnosis earcinomas o R 0.70.

We use the )08 softwane \ the sample size in this study
{Hanley, 1983 #59 . -, as.calculated on‘the basis of an expected an
area under the ROC ¢ of T'.’ diagnosis of cholangiocarcinoma of
0.70(40) . To detect a differe Ce ,.;.-..,...;': en the area under the ROC curve (AUC)

Jt:’f
and an £

under the null hypothesis 6«0 e alternative hypothesis of 0.70

using a twosgitfed z-test-at a-significance level of 0.05."Asamy ) j41 from the positive

group (cholangio p (benign bile duct
diseases) achiel/é%% powe

(AUC) of MMP7 is ?tter than 0.7, the Part Il study is performed.

SIWE mﬂmmmﬁzﬁ:

study protocol. The sample size Wa‘calculated on the is of an area undert

RIRITIRANII N IR

values of;ﬁja under the ROC curve

0.95, a sample of 50 from the cholangiocarcinoma patients was required for the study
(41). From previous data, the prevalence of cholangiocarcinoma detection from

obstructive jaundice patients treated at our department was shown to be in the range of
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27-30%. Therefore, we prospectively included 187 consecutive patients with symptoms

of obstructive jaundice who had undergone ERCP, PTBD or bile duct surgery during
a period from June of 2008 to July of 2009.

3.5 Reference Standard for Diagnosi olangiocarcinoma
Diagnosis choangon&“ . if the patients have one of the

following criteria
anggarcm

1. Tissue di ogist from Rajavithi Hospital

who have experience in ra east 5 years.

2. Cytology di ' .-. ‘ \_ YR oF: oIoglstfrom Rajavithi

or at least 5 years.

i ?‘ " Ne \n\.\ ino ’
3. Radiol indi lelical.C. 3 \ th eontrast); Detect a tumor

(mass lesion from deglay ent'on’ ! ] |I tractdllatatlon) at first visit
and the progres ithini3 months or detect

tumor at first follow rved at second follow up.

36  Inclusion Criteria: _ = "/.& ';'j._ff

,Med at Department of

— o

Surgery, Rajaviipﬂ-(ospita .

2. Ag@a from 30 — 70 years

wﬂwsmﬂmwmm

. We exclude the situation tit can detect high Ievel of serum MMP7

QW’] RINTRUMAANIIA Y

® Presence of idiopathic pulmonary fibrosis

, j]trahepatic bile duct

® Presence of aortic aneurysm



12
® Presence of severe arthritis

2. Patients with an inconclusive diagnosis were excluded from this study

3.8 Serum Collection and the Measurement of Serum Biochemistry

Five-milliliter samples of i ipheral venous blood from the patients were

, BD or bile duct surgery) and their

w{%;yn biochemical tests including
rect

%phosphataee (ALP), CEA
s Nﬂ the Rajavithi Hospital

collected at the time befo r

serum was separate -78°c wi

albumin, globull and
and CA19-9 were

Pathological L

immunosorbent assay
(ELISA) kit (R&D S MN). The um sample was added in
duplicate to 96-well , ;" ith - and incubated at room
temperature for 2» 7 J #; mes  with ng buffer, the conjugated
secondary antibody w. € further incubated for 2 h. Plates was
washed again prior to inc ’ . rate solution for 1 h. The amplifier

solution was then added-and e ated for an additional 30 min. All

incubation @ Is&jg termination of the

&ujity was measured at
— o
490 nm using ﬁpectrop er. The‘ﬂjpcentration of MMP7 in

each sample was ¢ Culated from a standard curve

“ﬂﬂ“ﬂ’mﬂﬂ‘iwmﬂ’i

he scientists who perform ELISA for MMP7 assay were blinded for the
dlagn03|s of each patient and also k‘nded for the resultg®@fserum CA19-9.

QW’I@»&IHEUNW]’JVIEJ’]@H

The primary outcome measure is the accuracy of serum MMP7 for diagnosis of

cholangiocarcinoma.
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The secondary outcome measure is the comparison between the accuracy of

serum MMP7 and CA19-9 for diagnosis cholangiocarcinoma.

3.12 Data Collection

Demographic characteristi s [/CT scan findings, blood biochemical tests

(AST, ALT, ALP, total bilirubi D%Amln globulin, BUN, creatinine, CEA
ecor utenzed database. Blood tubes

at represent each patient

and CA19-9) and clinic

dure.

m':-f meth or Kruskal Wallis test was used to

control early and late stage
ables Nere reported as counts, and
erformed using Pearson Chi-square
, parameters were examined using the
Pearson corrélatior ent. A > te‘ﬁh (ROC) curve was

~~

generated b&

with 95% Confijjje
|
selected basedu

the ROC curve analysis. Sensitivity, spélu}city, positive predictive

Jarea under the curve

iy
cuieff points for MMP7 were

value and negahve&rﬁhve values were Calc d using a 2 x 2 table of the collected

i tﬂr‘oa ?l ﬁl ?% § ?‘ glg ]aﬁ!\/‘ﬁi that were
sig |fﬂnty di etwee control and cholangiocarCinoma groups were

analyzed by multiple logistic regresﬁn analysis.

QWW@@ﬂ‘iWﬁJW]’mmﬁﬂ

For Part | study, this study needs the serum from 41 cases of
cholangiocarcinoma and 41 cases of benign biliary tract diseases patients. This study

used the serum that was collected from the previous associated project “Identification of
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MMP-9 in the serum of cholangiocarcinoma and benign biliary tract disease patients”

(from February 2008 — January 2009). The study protocol is reviewed and approved by
the Institutional Review Board of Rajavithi Hospital. Informed consent is obtained from

the patients from February 2009 - November 2009.

3.15 Limitation

It is too invasive telget fissue for / olanglocarcmoma in all patients.

Therefore, many

long term follows up in

patients who hav ive will be added to the

Most of the i : ) patients Rajavithi Hospital are in

advanced st . | / the early stage of

To know the ac of detection um MMP7 may help the physicians to

give a proper diagnosis decision for the management of

ﬂ‘Uﬂ’JVIﬂVIiWH’]ﬂ’i
QW’]ﬂ\‘iﬂiﬂJﬁJWI’Jﬂﬂ’lﬂﬂ
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3.16 Conceptual Frame Work

Figure 1 Conceptual of Part | study is demonstrated.

B 51 hiliary tract diseases

Cholangiccareinom

ﬂ /m\

EINS

gt O, oy maspebiy

v .ﬂm
Figure 2 Conceptual of Part |15t mm def
»

m‘ .
JEGEL i

obstruction

p)

Inconclusive
Diagnosis

el ahl

Assay for MMP-7 and CA19-9

|

Testfor ROC, sensitivity and specificity I




CHAPTER IV

RESULTS

4.1 Part | Results

4.1.1 Patient Charac

In  cholangioc

‘%‘-—-_
cholangiocarcinom@

secondary com

12 cases of intrahepatic

ses bf p({m@iocarcinoma. Primary or

most common diseases

in the control pati ’ ' acteris s in this study are shown

Table 1 - Clinical’cha istigh Y e i penign biliary tract disease

angiocarcinoma p value

* -@

]

Age (Yr) /i 0.130

Sex (Male: Femaﬂ" 26: 1:"' 0.258"

Total bilirubin ( mg/dL 4.2+5.53 14, 6+1m <0.001*

Dire bi gldLlt +3.7 <0.001*
WU ENTWEAN T
Globfiiiff (g/dL) 3.6+0.73 4.1+0.93 0.253

/L) 65.4+ %378 .82 0 Gvd-

QRARIN BN &Y
6 ALP(UL) 318.6+349.65 551.8+526.04 0.001*

Quantitative variables are presented as the means + standard deviation.

#; Pearson Chi-square was used to compare between two groups, *; the level of serum
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total bilirubin, direct bilirubin, AST and ALP were significantly higher in

cholangiocarcinoma patients than in controls (Mann-Whitney U test; p<0.05).

4.1.2 Detection of CEA, CA19-9 and MMP7 in serum of cholangiocarcinoma

‘H
1! eg’ingthe control group were 3.96 ng/mi
)ﬁo.oox respectively. The median

\L .
CEA and CA19-9 valm-eholangusarm |
—" - —

and benign obstructive jaundice patient

The median CEA a

(range; 0.56-260.24) a
re 8.27 ng/ml (range; 0.85-
131.70) and 217M 0.5041000 .0 espectively. However, there was no

statistically signific vo, markers between the control

and cholangiocarci ] /\ . 057 for CEA and p=0.056

L\. ’ .
ijocarcinoma patients (mean+SD;
X

b

nhthe control patients (mean+SD;
\

). These data are shown in

Figure 3.

AUINENINYINg
ARIANTANNIINYAY
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Figure 3 - Serum levels of CEA, CA19-9 and MMP?7 in cholangiocarcinoma and control

(benign biliary tract disease) patients.

Box plots comparing levels of CEA, CA19-9 and MMP7 are demonstrated.
Levels of MMP7 are presented as ng/ml, while CEA and CA19-9 are presented with the

—

We usem CEA cut-off value of 5 ng/ml and a CA19—Mut—oﬁ value of 100 U/ml

because these Iﬁ/ een the suggeste t-off value for the diagnosis of

@ﬂﬂ AHNINEANT

be 62.50% (Cl 95% 45.25 — 77. 07" Using a CA19- 9 ut-off value of 100 U |y the

YW IRSLTIUH WTINHIR
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4.1.3 ROC curve analysis for CEA, CA19-9 and MMP7 for diagnosis of

cholangiocarcinoma

An ROC curve analysis (Figure 4) was used to calculate an area under the curve
(AUC) of 0.63 (Cl 95% 0.501 — 0.760) and of 0.63 (Cl 95% 0.491 — 0.761) for CEA and
CA19-9, respectively. Additions 1 curve analysis was used to calculate an area
under the curve of 0.73 (Cl.9f / P7. When comparing the AUC of
the ROC curve for CEA SAT 3 awvalue equal to 0.5 (the worst
value of AUC of w SENIVIPTIS significantly higher than 0.5

" —_ '- .

(p = 0.001). The Sitivi ifi . CEAC/ d MMP7 are presented in

Table 2.

AU INENINYINS
RIAINTAUNIINYAE
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Figure 4 - ROC curve analyses of CEA, CA19-9 and MMP?7 for the diagnosis of

cholangiocarcinoma.

The diagnostic accuracy of each biomarker, in terms of its sensitivity and

rating characteristic (ROC) curve analysis.

1- Sp.eciﬁcity.

- Specificity '

ﬂUﬂ’JVIﬂﬂ‘iWEl']ﬂﬁ
mmmmum'mmaﬂ
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Table 2 - Performance of the biomarkers for the diagnosis of Cholangiocarcinoma

Biomarker Sensitivity (%) Specificity (%) PLR NLR
(cut-off value) (95% Cl) (95% ClI) (95% ClI) (95% ClI)
CEA 7073 26 0.67
(3ng/ml) (55. 52- \ , %/ (0.87-1.81) (0.36-1.24)
CEA 1.56 0.66
(5ng/ml) (45. 2 o 93-2.62) (0.42-1.04)

CA19-9 0.38
(35 U/ml) (0.18-0.77)
CA19-9 0.46
(100 U/ml) (0.28-0.78)
MMP7 0.51
(6.0 ng/ml) (0.26-1.00)
MMP7 0.51
(7.4 ng/ml) 4 1.234.41) (0.32-0.82)
The sensitivity, speailficity, | m’t" =a,\ -\ I|h od ratio (LR) as well as

: ragker |s

the ratio of true and fals fives ASitiy -spegcificity respectively), where the

their 95% confidencgiinterval CI) od. The likelihood ratio is
higher values reflect the pro 1 ormance. (PLR, positive likelihood
ratio; NLR, negative likeli u‘__,_ idence interval)

VP )was predictive of
W Jarried out a logistic
7 (Cuﬂf value=5.5 ng/ml), CEA

(an adjusted odds ratio

'ﬁwﬁm w%’wm 71

Wher CEA was not.

QW’]Mﬂ‘iﬂJNW}’JVIH’mﬂ

. ﬁ.
regression analw; .In

(cut-off value= 5ng/m| ), CA19-9 (cut-off value=100 U/ml),
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Table 3 Odd Ratios (OR) estimates for diagnosis of cholangiocarcinoma

The significant parameters (p<0.05) selected by the model are shown

Variables OR (95% CI) p

ﬂumwﬂmwmm
qmmmmum'mmaﬂ
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4.2 Results Part Il

4.2.1 Patient characteristics

A total of 214 obstructive jaundice patients were consecutively enrolled. Twenty-

one cases were excluded accordi their diagnosis of ampullary cancer and

duodenum cancer. In addit", SiX C / cluded according to their uncertain

diagnosis (Figure 5). The 187 Subje 9)/(* 128 patients with benign biliary
< ,

tract diseases (co@mam |ntr s stones, common bile duct

stones, and beni of 59 patients with

cholangiocarcinom diagnosed as perihilar-

ic cholangiocarcinoma and

3 cases were

Figure 5- A fl patients whom were

consecutively enrolied i study ¢

) ,ée’ii
I
214 billarytract diseas .,"m\\w

; ﬁ cases were excluded

L ——

. ﬁgw es: uncertained diagnosis
T e e _,.I" ._}'_ .

0 rlan}pullary cancers

ARIANTANNIINYAY
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As shown in Table 4, no statistically significant differences in gender, age, serum
globulin and ALT levels were identified among the data from the control patients when
compared to the cholangiocarcinoma patients. However, the level of serum albumin,

AST, bilirubin and alkaline phosphatase (ALP) were significantly higher in

cholangiocarcinoma patlents t atients (Mann-Whitney U test; p <
0.05). /

Table 4 Clinical c@f pan‘nts

and Cholangiocarci

iary tract diseases (control)

p
Age (yr) 0.287
Sex (male:female 0.118
Albumin (mg/dl) <0.001
Globulin (mg/dl) 0.073
Total bilirubin (U/L) <0.001
AST (U/L) , = 0.003
ALT (U/L) 0.884
ALP (U/L) 320.3 £ 230.03 380 5+ 314. 52 <0.001

ﬂUﬂ’JVIﬂﬂiwmﬂ’i
qmmmmumwmaﬂ
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4.2.2 Serum levels of CA19-9 and MMP7*

The serum CA19-9 and MMP7 levels were compared among disease groups.
The median values of serum CA19-9 levels were 20.43 U/ml (range: 0.6-71,000 U/ml) in

the control group and 571.2 U/ml (range: 0. 6-71,000 U/ml) in the cholangiocarcinoma

group. The mean values of serl ere 3.7 £ 2.81 ng/ml in the control

group. As shown in Figure 6A

an3 MM _yere significantly higher in
f _Watients (CA19-9: Mann-

and Figure 6B, serll

cholangiocarcinoma

Moreover, ' angioca ients into two groups: early

(TNM stage | and I, i ‘T sed (] | and IV; 48 patients)
stages. The da infFi 2 \ 3 MP7 levels tended to
increase acco.rding \ no « a. The serum MMP7 values
\ ges. of cholangiocarcinoma

(ANOVA; p<0.001 NG e, alues from early stage
cholangiocarcinoma w t-significa ent from the serum MMP7 values of
benign control patients (A L-f. 047 dgh the serum CA19-9 values in the

early and late stages of.ch

controls (ri K

—
*From PEHI study, we

diagnosis of Chola?locarcmoma Therefore, w d not measure the serum level of CEA

'“Pﬁummmwmm
ﬂmmmmum'mmaﬂ

significantly higher than in the

;fjgnificantly different
b

| emman
vel of CEA iii:lpt a predictive factor for
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Figure 6 -Serum levels of CA19-9 and MMP7 in cholangiocarcinoma and control
(benign biliary tract disease) patients. (A) Box plots comparing levels of CA19-9 and (B)
MMP7 between cholangiocarcinoma and control are illustrated. (C) Box plots comparing
levels of CA19-9 and (D) MMP7 between early and advance stages of
ted. Levels of MMP7 are presented as ng/ml,
/ﬁmodate the wide range. (*; Mann-
\ i

Whitney U; p < 0.004 ompare 16 control, -test; p < 0.001 compare to

cholangiocarcinoma and contr

while CA19-9 is presentedwith ]

————

‘ -
control, ***; Krusw WIS <0.001 CO% s -lntr0|,****; ANOVA,; p < 0.001

compare to control

>

3y /ey

Log CA19:9
1 LY
s

]

(]
-
-

: k\ ‘ .

ontral Cholangiecarcinomn

; I..ngrtﬁﬂ-ﬂ

ARIANTAUUMIINGIAY
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4.2.3 Serum levels of CA19-9 and MMP?7 for the diagnosis cholangiocarcinoma

To determine the diagnostic accuracy of serum CA19-9 and MMP7 levels for
differentiating cholangiocarcinoma from benign bile duct diseases, an ROC curve

analysis was applied to calculate an area under the curve (AUC). These levels were

d 0.84 (Cl 95% 0.778 — 0.903) for

CA19-9 and MMP7, respee , itivity, specificity, positive and
negative predictive S q&of CA19-9 and MMP7 are
- - - --—,

presented in Tab|e5,/ ‘ '\

Figure 7 - ROC »q\ 7 fo nosis of

,

cholangiocarcino $ v Of gachidbio arker, in terms of its

AN

W
n\.\;o characteristic (ROC)

N

sensitivity and specifi

curve analysis.

- -Reference Line

0.0 — - - - T I = — —
0.0 a 04 0 2 10
a . 1 Especific *
Diagonal segments are proilied by ties. U

AR ANNINARIINGIA
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Table 5 Performance of the biomarkers for the diagnosis of cholangiocarcinoma

PPV; positive predictive value, NPV; negative predictive value, LR+; positive likelihood

ratio, LR-; negative likelihood ratio, Cl; confidence interval

Tumor Markers Sensitivity(%)
(cut-off value) (95% CI)
MMP7 Za
(5.5 ng/ml) ’7_ -
MMP7
(6.5 ng/ml) 5)
MMP7
(7.5 ng/ml) (40-
CA19-9 1
(35 ng/ml) (60-88)
¥
CA19-9 68
(100 ng/ml) (56
CA19-9 59
(200 ng/ml

Specifici

PV (%)

NPV (%) LR+(%) LR-(%)
(95% Cl) (95% Cl) (95% Cl)
3.41 0.33
e ) | (2.38-4.89) | (0.21-0.51)
4.72 043
(2.91-7.66) (0.31-0.60)
6.73 0.51
-87)" [(3.54-12.70) | (0.39-0.68)
8 2.68 0.39
1) | (1.93-373) | (0.26-0.59)
8 5.10 0.37
-91) | (3.17-822) | (0.25-0.54)
83 8.44 0.44
fﬁ-m.m) (0.32-0.60)
-/

ﬂUﬂ’JVIﬂVIiWﬂ’]ﬂi
ﬂW’]ﬂ\‘iﬂimﬁJ‘lﬂ’]'mEJ’lﬂﬂ
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When the cut-off value of serum MMP7 was set at 5.5 ng/ml and serum CA19-9
values were set at 100 U/ml, the predictive probabilities for the diagnosis of
cholangiocarcinoma could then be calculated from logistic regression analysis. As

shown in Table 6, if the patients have their serum MMP7 and CA19-9 higher than the

cut-off values, they will have a o

’ diagnosis of cholangiocarcinoma equal to
86.12%. In addition, if the ‘paiienis h w)/(vﬂ IMP7 and serum CA19-9 less than
Al havi ili for a positive diagnosis of

———

P |cted

p obability (%)

6.40

36.10

= Ll_‘i.'w,,.

4 Correlation between MMP7, CA19-9 andio‘l‘wer blood chemistry

4 ATLIEAN (118 IR L1 e

seru MP7 was significantly correlated with serum albumin, AST, ALP, total bilirubin

ARSI AR

chemistries with serum MMP7 is caused by the high number of samples we enrolled in

this study.
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Table 7 Pearson’s correlation coefficients of MMP7, CA19-9, albumin, total bilirubin,

AST, ALT and ALP

*Statistically significant; p < 0.05

Pearson ALP
correlation
MMP7 0.268*
CA19-9 0.139

ﬂUﬂ’JVIﬂ’ﬂﬁwmﬂﬁ
W'mmtuumwmaﬂ
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4.2.5 Evaluation of serum CA19-9 and MMP7 levels for the diagnosis of

cholangiocarcinoma: Multiple logistic regression analysis

To determine whether the values of serum CA19-9 and MMP7 were predictive of

cholangiocarcinoma independent to the other blood chemistry values that were

significantly different between ¢ } olangiocarcinoma patients, we carried out
a logistical regression a Alysi /% using CA19-9 (cut-off value =
100 ng/ml), MMP7 ( = 5. ubln (cut-off value = 5 U/L),

albumin (cut-off value _ ifyalue = 100 U/L) and alkaline

hosphatase (cut-off IMPZ and albumin were shown to be
pnosp —
independent predicto the other parameters (total

Table 8 Odd Rati

ﬂ‘Uﬂ’JVIﬂVI’iWﬂ’]ﬂ’i
QW’]Mﬂ‘iﬂJﬁJWYJVIEJ’]ﬂH



CHAPTER V

DISCUSSION AND CONCLUSION

The need for better test o diagnose and screen for patients with

cholangiocarcinoma is an im fj ust be addressed to improve the
treatment results for thes s cific serum tumor markers have

been identified for th|

Based on

: mnd specificity of CEA as

a marker for detecti .50%, respectively. This
is consistent with [istudlies d that the sensitivity and
specificity of ' 3-84% and 33-100%,
respectively (11, _ accuracy of CA19-9 in
the  identification giotarcinea. § Ay ‘previous  study  identified

y ifi of 86.8% when a cut-off
value of 100 U/ml f ,..i} 4 sensitiity. f 77.9% and a specificity of
76.3% when a Cut—Off\( e of r-.i.. for'C O wa ISed (24). In our series, we found
that the sensitivity was 70. was 63.64% when using a cut-off

value of 100 U/ml for CA19-9.+

0.63 in the @i .

he ROC curve for CA19-9 was only

st .. Therefore, when the
£y

c.jjacreased (81.82% of

sensitivity anddﬁ A48% at thi“dlfferences among the
|
patients should™e concerned. In the study published by JOMA R., et al, 25 patients

with b?| n liver tﬁﬂnd 13 patients with M n bile duct strictures were used as
up

,in S s, all t in the cantral group had
been gnosed with bemgn bile duct diseases. The reason that we used patients with
benign bile duct diseases as a‘control group waSbecause the sym

q AR M URI IR e

clinical setting.

We observed that most of the cholangiocarcinoma patients were suffering from

the invasiveness of the cholangiocarcinoma cells into the adjacent organs.
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The mechanism by which cancer cells invade the surrounding tissue requires the

breakdown of the extracellular matrix and the subsequent migration of the cancerous
cells through the degraded structures (43). Because extracellular matrix remodeling is
the major activity of a family of enzymes known as matrix metalloproteinases (MMPs),
these enzymes were investigated T ntributions to the malignant phenotype in
cholangiocarcinoma i i )z//d' s have demonstrated that
cholangiocarcinoma s /

eCime ‘;):ﬂg (75.8-100%) (21, 22). As far

as we are aware, otr i igati ilable that uses the serum
MMP7 level to se

level is signific

s that the serum MMP7

han with benign biliary

tract diseases.

MMP7 is t i--‘-‘--r" ind\he onstrated to degrade or
process a vari ' amatix noleculss. i ost MMPs, which are

by epithelial cells (15).

A previous study re Gt " MP v as significantly elevated in
) A
patients with ovarian cancer and -e-‘=; orectal eancer (35, 44). We suggest that

MMP7 might be de ' I hat i iginate from epithelial cells.
In addition, we also found that the accul \C! he serum MMP7 level for the diagnosis

of cholangioeicin N

. ~— - I
by Calcula“ VQ-AI-I_-I-IAIL-:d-l_.llll:‘i?ﬁrr:-’iliii.t.lg-li-l—nl-lll- “g curve for the Serum

ign ’ )%ﬂr study demonstrated
that use of serul‘r’w MMP7 could identify cholangiocarcinoma ﬂents from benign biliary

A an A19-9, as observed

MMP7 level i

tract disease pati@ﬁwever, further Iargewspective studies that evaluated the

cholangio [ arefnecessa fore the impl tation of Using 'sertm MMP7 as
\

a marker for cholangiocarcinoma. ‘ ~ U

RN AR TR IRD

biomarker discovery. In discovery research, its performance in those samples may be

biased in an overoptimistic direction. To estimate performance without bias,
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an independent dataset should be investigated (36-39). Therefore, the aim of the Part Il

study was to evaluate the performance of serum MMP7 and CA19-9 for their potentials
in the diagnosis of cholangiocarcinoma. We used a new and independent dataset of

prospective consecutive cases from patients with evidence of bile duct obstruction from

various etiologies. This study wa Jr ed according to the PRoBE (a prospective-
specimen-collection, retr \\ ?{%y\) design (36). We collected the
serum from a cohort th& tative o ﬂulation (consecutive cases of
nemor bile duct surgery). After

obstructive jaunWﬂ ungrgo
the diagnosis st th ts was as ues of serum MMP7 and

CA19-9 were a

de case-control status. In

\

addition, we im y ¥ ‘§\\\\

Diagnostic accurac ' 39) 10 ensureistanda ion and transparency of our

at bli

for the Reporting of

study.

2 significantly elevated in
pared to patients suffering

: ST \" S
patients with a diagnesi / \ C
from benign bile S e ,compared MMP7 to CA19-9, which is

a common clinically-u omar f ch arcinoma, the value of AUC of the

ROC curve demonstrated that- evel MMP7 are better than CA19-9 for the
>

[ entﬁm our Part | study, in

. ﬂ . . .
Wh|Ch Seruk \/ Il'llﬂ_'ﬂleli-lllnlllﬂ-l--tlﬁlﬁi-i;lf_ili-ii-{nsell—l-llilll-_-lll-_ ber“gn ObStrUCUVe

diagnosis of-gholang

jjj 0 3 t%potential to be a tumor
— ]
| ||

iocarcinoma in obstructive jaundice patientgj

jaundice patie

marker for chol

Previous sﬁhhave demonstratedut MMP7 plays a key role in the

meﬂisuf ﬂcer lwv% H%Iytli cﬁ'ﬁf%ﬂaceiﬂar matrix
tissum It has also been shown to activate other s, such as proMMP-2 and

proMMP-9 (45), and inhibit E—Cadh‘n function by ectodomain shedding of E-c@dHierin

RIAgnatsnIINyIad

f
pancreas (50), and cholangiocarcinoma tumors (22). In addition, several studies have

shown that MMP7 could be detected in the serum of cancer patients, including patients
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with ovarian (19), colorectal (44) and gastric cancer (51). This finding suggests that high

levels of serum MMP7 are not specific to cholangiocarcinoma. It can be detected in
many types of cancer. Therefore, it should be used with other diagnostic modality

(clinical presentation and imaging study ) before making a diagnosis.

In this Part Il study, lood chemistries were shown to be
significantly different bet %aromoma groups. Although there
were several d|fferen% the valu 19 9 and MMP7 levels were

shown to be tl’W cholt nglomﬁﬂ%%%ndent of other blood

chemistry values. In e first to demonstrate the

probabilities f combination of serum

values of both e combination of these

cholangiocarcinoma from

\' and CA19-9 in this study were
shown to be much hi 5e-0bsel our f \ tudy (40). The differences of

X

Uracy. Therefore, some bias from the

the designs in each st ( -, onsidefed. Our Rart | study was designed as a

retrospective case-co

selection of samples may. ngth of the Part Il study was the
- - "

implementa&) of

obstructive Jauerice OIEJ
i
biliary tract diseaSes had been determined. This procedure

to dn‘ferences in sﬁtmollechon and hanthouId be avoided (52). Limitations of

AUHINBNTHBAR T

tgeﬂ olangiocarcinoma. The number of with  early-stage

ﬂﬁ) oblems of bias that

jted serum from all
ocarcinoma or benign

red that biases related

cholangiocarcinoma was small (n= ‘ and this numbeg@fypatients would not h

R OA KL xR ALk

an increased number of early-stage cholangiocarcinoma cases, need to be done before

using MMP7 as a screening test for the detection of early stage cholangiocarcinoma.
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In addition, this study was performed in the referral center, which has high prevalence of

cholangiocarcinoma. As a result, the findings may not be broadly applicable to other

hospitals that typically have a low volume of cholangiocarcinoma.

5.1 Conclusions

In conclusion, this s serum MMP7 levels are significantly
elevated in cholangioc )ﬂy/has a potential to be used as
minaion of@oma patients from benign

a new tumor marker

biliary tract dise

AU INENINYINS
RIAINTUNNIINYIAE



REFERENCES

(1) Sripa B, Pairojkul C. 2000. Cholangiocarcinoma: lessons from Thailand. Curr Opin
Gastroenterol 24(3): 349-56.

(2) Byrnes V, Afdhal N. 2002. Chal rginoma of the Hepatic Hilum (Klatskin

Tumor). Curr Treat Optiol 87 94,

(3) Jarnagin W, Winstom@. 2005.

HPB (Oxford)olidl 24451,

(4) Malhi H, Gor

oma diagnosis and staging.

understa

-.. e

(7) Washburn Jen S RIE. .1 AQQ ' rgical resection for
(8) Chalasani N, BaluyubiA, IsmiaiA; Zaman A, 8eod G, Ghalib R, et al. 2000.
sclerosing cholangitis: a

1) 7-11.
i 08. Surgical
of-pos. sur
.mécinoma. World J

i

BndgewaterJ Imber C. 2007. New advances in the management of biliary tract

ﬂﬁmﬁwﬁmwmm

holang|ocaro|noma Semin Liver Dis 24(2): 139-54.

ultcrantz on R, Danielsso nero L, Ryden B
q cholangiocarcinoma in patients with primary sclerosing cholangitis.

J Hepatol 30(4): 669-73.
(13) Ramage JK, Donaghy A, Farrant JM, lorns R, Williams R. 1995. Serum tumor



38
markers for the diagnosis of cholangiocarcinoma in primary sclerosing

cholangitis. Gastroenterology 108(3): 865-9.
(14) Principe A, Del Gaudio M, Grazi GL, Paolucci U, Cavallari A. 2003. Mirizzi
syndrome with cholecysto-choledocal fistula with a high CA19-9 level mimicking
patogastroenterology 50(53): 1259-62.
W tin C. 2004. Matrix

: from n |mproved inhibition

biliary malignancies: a c

(15) Folgueras AR, Pendas
metalloproteinases
strategies.

(16) Kirimlioglu H;*Kirimlio iF -s » \-.-. rkmen E, et al. 2006.

Role of . Dig Dis Sci 51(11):

i 0 C &
2068-72. < \\\
(17) Lee KH, Choi Bl | 2007. Association of
agh with HGF-induced in

a b \ IF -
'- r Stig Res 39(4): 208-15.

(18) Mori M, Mi \ya T, Sadanaga N, et al.

2002. Anal pression profile \g- ng the progression of
human gastric [ ppl)39-47.

(19) Palmer C, Duan X, Hawley- jehotte : orpe JD, Sahota RA, et al. 2008.

Systematic evaluation-of-candi late | rs_for detecting ovarian cancer.

L

5

_k_%_!\.LJng K. 2008. Plasma

J—

arker andLﬁrvivaI predictor in

patients wﬁ?renal cell carcinomas. Cancer Sci 99(6): 1188-94.

”ﬁ.:tmmmmmm

reneoplastlc lesions in intrahepatic Cholanglocar0|nogeneS|s in hepatollthlaS|s

QIR -l BIINYIRY

Expression of matrix metalloproteinase 7 is an unfavorable postoperative
prognostic factor in cholangiocarcinoma of the perihilar, hilar, and extrahepatic

bile ducts. Hum Pathol 39(5): 710-9.



39
(23) Kaewpitoon N, Kaewpitoon S-J, Pengsaa P. 2008. Opisthorchiasis in Thailand:

review and current status. World J Gastroenterol 14(15): 2297-302.
(24) John AR, Haghighi KS, Taniere P, Esmat ME, Tan YM, Bramhall SR. 2006. Is a

raised CA 19-9 level diagnostic for a cholangiocarcinoma in patients with no

history of sclerosing chola urg 23(5-6): 319-24.
(25) Mann DV, Edwards / 000. Elevated tumour marker

CA19-9: clinical. S, n and in uctlve jaundice. Eur J Surg

Oncol 26(5)*'9_“
(26) Patel AH, H

000. The utility of CA

19-91in ithout primary

(27) Leelawat K, Leglawat/S, Ratar 12EK eon S, Wannaprasert J,
Tripongk S, elal. L2006 Cir ing s a tumor marker in
cholangiocarci for 54 W 7 2(26): 4195-8.

(28) Goydos JS A 79 By F A rty SE. 1998. Marked
elevation of sérum nterlm/ﬂ ' i giocarcinoma: validation
of utility as a clig & CF i‘- { 1 898-404.

(29) Cheon YK, Cho YD, Moon- , KimYS, et al. 2007. Diagnostic

utility of interleukin=6 {-6) f prima ancer and changes in serum

IL-64evels enterol 102(10):

(30) Uenishi T, ﬂ(&ﬂazaki

2008. Seru? cytokeratin 19 fragment ( CYFRA21 1) as a prognostic factor in

FLLE, TNINSNYTNS..

004 Movement of a novel s rum tumour marker RCAS1, in patients with b|||ary

QW’IﬁﬁﬂﬁﬂmW]QM Tl

of RCAS1 antigen in hepatocellular, cholangiocellular and pancreatic

amamo_i) , Tanaka S, et al.

carcinomas. J Gastroenterol Hepatol 20(8): 1143-8.

(33) Udomchaiprasertkul W, Narong S, Kongsema M, Leelawat K. 2008. Detection of



40
hTERT mRNA in gastrointestinal tract cancer specimens. Southeast Asian J

Trop Med Public Health 39(2): 324-7.
(34) Miwa S, Miyagawa S-i, Soeda J, Kawasaki S. 2002. Matrix metalloproteinase-7

expression and biologic aggressiveness of cholangiocellular carcinoma. Cancer

94(2): 428-34.
(35) Acar A, Onan A, Cos % Atalay F, et al. 2008. Clinical

significance of and M With ovarian cancer. Med

Oncol 25(3)-@%%5-—-‘ '. —-’*

(36) Pepe MS, FM m‘ Pivotal evaluation of the

ion: standards for study

(37) Bossuyt PM, Rei he, STA ative.sLancet 361(9351): 71-.

(38) Bruns DE. ’ tiative e reporti tudies of diagnostic

\ mp ovement in the reporting
): 3-4.
sert J. 2009. Detection of serum

MMP-7 and MMP-9 in fang cinoma patients: evaluation of diagnostic

é& under receiver

_g_'keL. Radiology 148(3):

operaij
o e

839-43.‘|‘d M

(42) Van Beers BE‘ZOOB Diagnosis of cholan iocarcinoma. HPB (Oxford) 10(2

£l HANYNINY . ﬂ§

ontrlbutors to tumor progres ion. Mol Med Today 6(4): 149-56.

0 TR s

advanced colorectal cancer patients. Int J Cancer 121(5): 1066-71.
(45) 1i M, Yamamoto H, Adachi Y, Maruyama Y, Shinomura Y. 2006. Role of matrix

metalloproteinase-7 (matrilysin) in human cancer invasion, apoptosis, growth,



41
and angiogenesis. Exp Biol Med (Maywood) 231(1): 20-7.

(46) NoeV, Fingleton B, Jacobs K, Crawford HC, Vermeulen S, Steelant W, et al. 2001.
Release of an invasion promoter E-cadherin fragment by matrilysin and

stromelysin-1. J Cell Sci 114(Pt 1): 111-8.

/;4 S
human esophageal'squ

(48) Adachi Y, Yarnamete H:-itoh'F, Hlﬁda Y‘G‘EMK 1999. Contribution of

matnlysWM

(47) Yamamoto H, Adachi V, Itoh f no K Kusano M, et al. 1999.

Association of matrilysi ence and poor prognosis in

cer Res 59(14): 3313-6.

oIorectaI cancers. Gut

n of matrix
Clin.Cancer Res 10(8): 2832-45.
(51) Yeh YC, Sheu BS, Cheng Vang-Y] ng HB, Wu JJ. 2009. Elevated Serum

ated Gastric Cancer Can Be

, Moons KGM.
Jld

design i{thiagnostic research.

2008. Ai{ﬁantages 0

BMC Med %gs Methodol 8: 48.

ﬂ‘Uﬂ’mﬂﬂ’iWﬂ’]ﬂ’i
qmmmmw’nwmaﬂ



ﬂumwﬂmwmm
qmmmmum'mmaﬂ



43
APPENDIX A

LaNASTUATaYALALLTN5I0TATINISIAE
(Research Subject Information sheet)
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