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— Abstract

Background: The behavior of cancer can be very varied with different individual responses to chemotherapy.
Individualization is crucial to the optimization of chemotherapy. The individualized chemotherapy sensitivity test has
been introduced to help in the selection of the appropriate drug for each individual patient but disappointing results
achieved with old chemosensitivity tests. The development of the adenosine triphosphate based chemotherapy response
assay(ATP-CRA) was designed to overcome the limitations of many in vitro chemotherapy sensitivity tests. The aims
of this study were to predict accurately the ATP-CRA and a patient's clinical response to chemotherapy(CT(carboplatin,
paclitaxel), PT(cisplatin, paclitaxel)) in epithelial ovarian cancer and to assess the clinical efficacy of the ATP-CRA.
Materials and Methods: The study was performed on 34 patients who is diagnosed initially the epithelial ovarian cancer
for chemotherapy after operation at Gospel hospital of Kosin university between March 2005 and December 2007.
The ATP-CRA was evaluated the chemosensitivities of nine anticancer drugs for epithelial ovarian cancer. To
investigate the correlation between ATP-CRA and clinical outcomes in patients with epithelial ovarian cancer, it was
compared the clinical responses with the results of CSA retrospectively. Statistical analysis was performed using the
Fisher's exact test.

Results: The mean chemosensitivity index(CI) tested by the ATP-CRA, were 186.4(carboplatin), 167.9(cisplatin) and
194.1(paclitaxel) respectively. The Cisplatin showed the most effective effect. The sensitivity and specificity of
ATP-CRA were 96.4% and 50.0%. The positive and negative response prediction values were 90.0% and 75.0%. The
accuracy rate was 88.2%. There was a significant relationship between the results of ATP-CRA and clinical responses(p
=0.04).

Conclusions: This study shows that ATP-CRA could be used clinically to predict chemoresponse in epithelial ovarian
cancer. However, prospective randomized clinical trials in a larger patient cohort are warranted to confirm the clinical
correlation of ATP-CRA.

Key words : Epithelial ovarian cancer, Chemotherapy, Adenosine triphosphate based chemotherapy response assay (ATP-CRA)
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1. A7
It 3ol 2005 39HE 20074 12
7] AuA GAG O R Tty & 9 Eetslelg
MO 2 X535 SAf|A 2 Ao 523 344 & W
o= IgHoT AFSAT HHY A
Z ZAzlo]w, Karnofsky performance status 0-2, &+
slet QWS 33] o] Ak SRS e ® 47
sth e & Aol AA7E, A H 1S ol
2 5om YRsHRus Adel 2aA Az
3zt o) A 5] Eobe Ak AlQleia, H4uU

3
ol HF =

B 5 F7HR A8E 3 AeE AU
o AR kAl AR BAIRle] CT(Y Y

carboplatin 450 mg/m2 2} paclitaxel 175mg/m2 219 7))
T PI(YY 50 cisplatin mg/m® €} paclitaxel 175mg/m’
219 F7DEerssta g Aldekslith

AN SRHFEARI(CT i PI)3 ATPCRAZIANS] A

2. A 24 AAHATP-CRAY

A A FE A dadhlA AR A
7t He T W S oF IXIXIlem HEE F&
o] 100 U/ml penicillin(Sigma, St Louis, MO, USA),
100ug/ml  streptomycin(Sigma), 100 g/ml gentamycin
(GIBCO BRL, Rockville, MD,USA), 2.5 g/ml amphotericin
B (GIBCO BRL), =& 5% 43F(FBS, GIBCO
BRL)o] ZgHd H]#](GIBCO BRL)o| Ho] A= o]
Saon. AFY 229 YRS olgst] Yeist AE
ole] 2254 Aeket Az HAH, FFE el 3
AE FPs) ol$" 3 AlH, A7 mincingS
714 dispase (Sigma), pronase (Sigma) 52| ECM&E3] &
Z~9} DNase (Sigma)E *|&]sle] 37°C2o] w2 A0 2 12
AlZFlA 16417 WEgAIZL F M| ZHBD  Falcon,
Bedford, MA, USA)3ste] AXE FAS AT FAHE Al
EE 400 gollA 1587ZF ficoll (1.077 g/ml) gradient
centrifugationS A8 skl om™ Ft3 Fel AE7E EA
g 73-%- anti-CD45 Ab conjugated magnetic bead (Miltenyi
Biotech, Auburn, CA, USA)E ©]-8-3F M £ AlA 77
S TPt 2 AEES] AEES trypan blue
exclusion® 2 FA}sI3 T

A A2 ok ATP assay #2]€ A 2E 10% FBS7F
IMDM  (GIBCO  BRL) o8-t
2,000-20,000 viable cells/100 mlZ 3] ske] Ad-froba| &
59 Z2418 JAIS 4= & well Ultra Low Attachment
(ULA) micro-plate(Costar, Cambridge, MA, USA)®]
triplicate 2 2339 th 239 A £ v)g] AR =57
o) bl 100 miE H7ksko] 43AI7HESE COD w71l
A B BT 3-6 well®] A mIAE] 22w
of AME-E= IMDM HiA] 100 mlE 7} sk w8
719 A E A% 3-6 welld] SAAUNZZ(HET}
FEFEA] 2 v FF), T R A R 2l
ng/ml ATP % 5.6 ng/ml ATP) Z} 3 wellS wjAA| v}t E
BT AT FA AF FEE 242 peak
plama = o|u] A& (data  not
shown) & &3l 243 FxolH T2 HAE UG Al
o A7 =t v Zth Cydophosphamide(10
g/ml), carboplatin(12  s£g/ml), cisplatin(2.5  pg/ml),
docetaxel(3.7 wg/ml), etoposide(3.57 wg/ml), gemcitabine
(169 pg/ml), oxaliplatin(2.9 pg/ml), paclitaxel(8.5 1
g/ml), topotecan(0.0325 pg/ml). &A1 S 223k 3} A

2eHA] 2 ZollA 2zt MIEE &3iA7]AL Al B3]
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Aol ZA3H= ATPE luciferin @ ko] luciferase
(Roche, Mannheim, Germany)2} §H&A1AH A A &= flash
type luminescenceS =7 5}
Luminometer (Perkin Elmer, Boston, MA, USA) Z &%
i 715Ee SRS T AUAE AT A &

ol Hl3)] ALAE X gt FollA BAYSH M E APE
A% (cell death rate)S A2 Th

Cell death rate (%) = (1 - mean luminescence in treated

wells/mean luminescence in untreated control) X100

w3l R E 3lokA| FEF oA Al E7}

Sl 3 =2 %E 9ot
o] chemosensitivity index (CDE T3} TH300 - sum of
% cell death rate at X0.2, X1, X5 treated drug

concentrations(TDC))

v A ebc} 33] = 63] vHE
£ ol&sto] HAF Azpe] Het Wol Al (coefficient of
variation, CV) & AlXslom &4 tizx++ 2 34 iz
o] 2Azke slelsla, b thR¢l 5.6 ng/ml ATP
Azkol 2.1 ng/ml ATP ZAZIET} =2 ZHS Ho
=2 #2133l Assay mean CV7ZF 30 o]Ael A F
el Fd dhzwt 787kl GHE A5, A v

Hze] Zggte] U4 thael 21 ng/ml ATPRT} &

A =l luminescence %t
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3. TAIEH
o] ATellA ATP-CRA®] Zr/d ot /g4 nhg-<] 4
AR L71918) ATP-CRA®] 7H523-2 CIofl tial] o]

?%ﬂ O’ Meara 50| A3 Ax2 EYZE 313 =
Faetststeres shurtolgt: cut-off ©]sH<215)W
k5 7+ Ad (chomosensitive) 2 7FF33 T

T o

(c
T3 QA we-e Rustin 9] New guidelines to

hul

evaluate the response to treatment in solid tumors (ovarian
o1 8-5}4]
response)»]— E-3-(stable disease, progressive disease) 0=
=23} m3 IR0 g AL A, B
AoFE 63] F Fuk CT/MRIE Hlwsle] A 52 A=
W47 e 7359 CA 1257F B4 73 -$-(Fujirebio
Diagnostics, Malvern, PA, USA; reference, 0-35 U/ml) of| 2+
WS (effective) & A o] 3t Tt

EA A& SPSS (version 12.0) 2.2 Fisher's exact test

g olgsle] RATAT BE BAIN fol5Ee pit

cancer) & Hh-2-(complete  response, partial

r_{

r~101:1

o] 005 o8k w2 stk

a4

L BAel Qe AR

ZATH F32 FAgo] 17450002 78 Bk
AL, e 390(8.9%), Abw Wt 241(5.9%), w7 Al
& 114(32.3%), & o] 14(2.9%)©] ATt
FIGO(International
Obstetrics) ¥ 7]= M7]17F 29 4 (85.3%) & thi-Fo]L
V717F 54d1(14.7%) 0] AT} 3t 10] 14(2.9%), 27}
15901(44.2%), 3] 18(52.9%) 010t} & F ARFY

o] 2cmo| 37} 2640(76.5%) & thE-E-0]31 3, 2cme) At F
2 ALE 84 (23.8%)°l3th Karnofsky performance
status7} 0°] 20¢(58.9%), 1°] 134(38.2%), 27} 19
(2.9%) 0]t} A ER B CT(carboplatin=}
paclitaxel)©] 2749(79.4%) 2 thH-Eo])1 37, PT (cisplatin
I} paclitaxel) 2 791(20.6%) 1 AT L FH el kg2 3
atsta el a3t AAY 7571 280(82.4%) ©| A 3L,
TI7F AAE A= 69(17.6%) ] ATk (Table 1).

Federation of Gynecology and

Table 1. Clinicopathologic characteristics

Characteristics No of patients (%)
Histologic types
Serous 17(50.0)
Mucinous 3(8.9)
Endometrioid 2(59)
Unclass1fefi 1(32.3)
adenocarcinoma
) mixed 12.9)
FIGO stage
il 29(85.3)
v 5(14.7)
Grade
1 12.9)
2 15(44.2)
3 18(52.9)
Karnofsky
performance status 0 20(58.9)
1 13(38.2)
2 1(29)
Residual tumor size
Optimal(2<cm) 26(76.5)
Suboptimal 8(23.5)
Chemotherapy regimen
CT’ 27(79.4)
PT' 7(20.6)
Clinical response
Effective 28(82.4)
Ineffective 6(17.6)

FIGO+ :International Federation of Gynecology and Obstetrics
CTt :Carboplatin and Paclitaxel
prt :Cisplatin and Paclitaxel
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2. LA Y HAAKATP-CRA) AT}

waQhe] aetsiata ol AREE= 971e] oRAl] o
3]] 8}01—11] 71-/~/H bl /\]..E_ /\] 35t A3} ] ;‘q];q 9] inhibition
rate( X1 TDCO) = 26.7%%3 2.1, Cisplatin®] ¥+ inhibition
rate7} 382%% 7P A UL, AAR AR 7P Bol
2~o]= platimunA| A (cisplatin, carboplatin, oxaliplatin) 2}
A3tz AHE UERAUTE Ly paclitaxel2 Y+
20.5%=% YktHFig. 1).

ATP-CRA®] ¥+ CI+ carboplatin®] 186.4, cisplatin+=
167.9, paclitaxel-& 194.12 gt} Cut-off ©]8H<215)¢]
FETAS carboplatinAlFg-gE 279 219(77.8%),
cisplatin® 7|5 7¢](100%), paclitaxel> 345 184
(52.9)2 Ut} Cisplatine] 718 32 ¢1 8¢kA| = 1}
kot AR o= fIATHTable 2).

Avarage inhibiting rate
45 1
a1 982,
3571 T
30 4 27.6

25.5

., 25705

% o0 1 18.215_8
15 1
10 1
5 +4
0

37.7

22.2

T P Cc CIX D E G O TOPO

Fig. 1. Average inhibition rate in Adenosine triphosphate
based chemotherapy response assay(X1, treated drug
concentrations)

T:paclitaxel, P:cisplatin, C:carboplatin, CTX:cyclophosphamide,
D:docetaxel, E:etoposide, G:gemcitabine, O:oxaliplatin, TOPO:
topotecan

3. A TFFAHAAAHATP-CRA)ZAH9} CT == PT &
SHEXE T Y4 AJNHSHe ARl
CT = PT 3ta}sl 9 & Ax2 whg-g 1ol 28
dlol| A} ATP-CRAZ 3} chemoresistant( FEX{3H) & 14
Rom, G 274010 ddsiEtay & A
A2 RS HolA] UH ooflolA SFEMEAT-2 39
om, ST 390Utk
ATP-CRA A}
(specificity) = 50.0%,

96.4%, Eo|%
=(positive response
ERREE e

o) 91 & (sensitivity) &
FAgukgo =

90.0%,
response prediction value)-& 75.0%

=(negative
Atk AR Al AALY
A== 882%F k. ATP-CRAZA e} CT e PT &+

prediction  value)-&

T FUFEAMCT EE

PT)3} ATP-CRAZIATS] A4

Table 2. ATP-CRA’ result and clinical response of CT' or
PT' regimen chemotherapy in 34 patients
Chemosensitivity ATP-CRA  Clinical

Case No. Carboplatin  Cisplatin ~ Paclitaxel — result response
1 2153 2314 R E
2 202.9 2523 S E
3 162.3 218.8 S E
4 189.2 2499 S E
S 2210 206.0 R [
6 179.8 1533 S E
7 2247 2223 R I
8 1929 250.0 S E
9 146.2 225.6 S E
10 146.2 1793 S E
11 1789 2369 S E
12 184.9 272.0 S E
13 1914 2182 S E
14 207.7 2270 S E
15 201.3 230.0 S E
16 182.5 2550 S E
17 151.7 2356 S [
18 122.0 197.8 S E
19 2178 173.7 S E
20 193.0 180.8 S E
21 193.8 144.0 S E
2 151.2 102.3 S [
23 144.4 180.1 S E
24 144.5 1039 S [
25 105.2 2134 S E
26 2444 2278 R I
27 2184 122.5 S E
28 1949 108.0 S E
29 183.5 1422 S E
30 214.5 168.4 S E
31 231.8 130.0 S E
32 1542 132.3 S E
33 151.3 145.6 S E
34 160.0 201.3 S E
Mean 186.44 167.92 194.11

ATP-CRA”: Adenosine triphosphate based chemotherapy response
assay

CTTICarboplatin and Paclitaxel

PTTICisplatin and Paclitaxel

R: chemoresistant S: chemosensitive

I: ineffective E: effective

Table 3. Correlation between result of APT-CRA™ and clinical
response to T’ or PT! regimen chemotherapy(N=34)

Clinical response

APT-CRA Ineffective Effective p value
Chemoresistant 3 1
Chemosensitive 3 27 0.04

APT-CR'A: Adenosine triphosphate based chemotherapy response assay
CTTICarboplatin and Paclitaxel
PTfZCisplatin and Paclitaxel
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S AN F US 7)4\011:],_3,23

o}"iﬂ Loizzi 57 AA daxgt Sxtoll A A 7
= AA el 273k aFetalsl S A3 akA oA

R =4 h RN o 71 v
oA Platinum 917+ $a}tol| A= A *3* o] 65%
2 platinum X&HA 3RE2] 35%0) H]s] AE=go] Tt

HT BUEIth Or 5 & % F, o] oFEo]
w$e X SAXE Hol=rtel wet paclitaxel S
platinum#] 3<tA) ¢} A

cyclophosphamide % P& 3}
apol= A

A2k o F AW 7k Fol3 HER
WA FUARE A1 Blgo] AE AT

B Ao M®E ATP-CRAZF 4 F CT ¥ PT 2%t
225 ek G/dH W] AR =2 oA
= B PNSASE, AN PAkel FHESL
3 wo] 2 o= HolA|
g olsh e AE BEs] Ashe A AP
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Ao dAaote A ATP-CRAZAL & CT 2 PT &kt
slamoz xg3le] YAAo T eI e AR
AATk

1. ATP-CRAZ #} B+ (I

£ 1679, paclitaxel S 19412 o™ cisplatin®] 7
E349] PR kot SA A €l gtk
2. ATP-CRA 7ALe] dlRIEE 96.4%, So|wt 50.0%, %

carboplatin®] 186.4, cisplatin

PT)3} ATP-CRAZIAFS] AvHy

ARES-o 2= 00.0%, 24N S EE 75.0%0%th A
AHel Al AXEE= 882%ATE  ATP-CRAZ 3}
2 A = E438 th;G o= _4_4

ox

£ Aol A ATP-CRAE 94 gt $haollA] ¢
FH ABNES 5T F Ae T AR A
go] =55 £ J0E Holug B2 o] FEE T 7
29 AFgH WAIFe] o o A7te: we
ATP-CRA7Z} E&2] oyt v8d7 5 72489
e a7t Al efM = F714Q1 77t 2a
g R AzEn
F3EH
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