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Relation between ERCC1 Expression in Sputum and Survival after
Cisplatin-Based Chemotherapy in Patients with Non-Small Cell

Lung Cancer

Sung Woo Yang, M.D., Pyoung Rak Choi, M.D., Hong Jun You, M.D., Jin Gu Kim, M.D., Chul Ho Oak, M.D.,

Tae Won Jang, M.D., Maan Hong Jung M.D.

Department of Internal Medicine, Kosin University, College of Medicine

Background : Excision repair cross complementing gene 1 (ERCCI) not only has a protective role against carcinogens,
but plays an important role in cisplatinresistance via the repair of cisplatinDNA adducts. This study investigated the
association between the ERCCI expression levels in sputum and survival after cisplatinbased chemotherapy in patients

with inoperable non-small cell lung cancer (NSCLC).

Methods : Using the sputum collected from 67 inoperable (stage II1a-TV) NSCLC patients treated with either taxanes
(33 cases) or gemcitabine (34 cases) plus cisplatin, the relative expression levels of ERCCI and the expression of the
tumor specific antigen, MAGE, were examined by the quantitative RT"PCR and RT"PCR, respectively. The response and
survival were compared with the relative level of ERCC1 or MAGE expression and the treatment modality.
Results : In the sputum, ERCCI and MAGE was detected in 74.6% and 40.2% of patients, respectively. Using the
median ERCC1 level, the patients were classified as having high or low ERCC1 expression. The median overall survival
(MST) was significantly longer in patients with a high ERCC1 expression level than those with a low expression level
(84 weeks vs. 44 weeks respectively, P=0.017). In the taxenebased treatment group, the MST was longer than the
gemcitabine group (79 weeks vs. 47 weeks, respectively, P=0.03). The levels of ERCC1 were significantly higher in
patients who were MAGEpositive (P=0.003). In the MAGEmegative patients, the MST was longer in the high ERCC1
group (103 weeks vs. 43 weeks, P=0.008), but not in the MAGEpositive patients (62 weeks vs. 44 weeks, P=0.348).
Conclusion : ERCCI expression in the sputum can be a prognostic factor for survival after chemotherapy in patients
with inoperable NSCLC. (Tuberc Respir Dis 2006; 60: 151-159)
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23}31t}. Cisplatin?} o

ALg o] 339, gemcitabine AR o] 349 o]t
okAl= 7 R 35 F7)nlt} cisplatin 60 mg/m’
7} paclitaxel 150 mg/m*(10%) 52 docetaxel 75
mg/m*(238)< Al 1] FAY, cisplatin 60 mg/m’
S A 199], gemcitabine 1200 mg/m*< A 1, 8ol
T3ttt

Fex8g A8, st

2. Z4E0lM RNA E2| % cDNA &N

HlellA 1020 A% Zsste] &3] ﬁﬂ"]iﬁﬂr.

A 5 o] Wol Yo A5 7]
73?% "]7]7] A= A5 ASJeSitE RNAS ]9}
cDNA®] g2 o o] st st el
F cDNAT deep freezerol| H st & ARE-3}3iTh

3. MAGE 48l ZAI5t7| /8 nested RT-PCR

MAGE ZAF= Jheon S99 wWln} =37, 7t
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7+9] subtypesE Z= Zlo] oly2} MAGE 1-691 &
£ 0 72 £78}= common primer® RT-PCRES *] 3}
stttk olu) AL&-3t primere CTGAAGGAGAAG-
ATCTGCS CTCCAGGTAGTTTTCCTGCAC, 1
23 CTGAAGGAGAAGATCTGCCA/T)GTGS}
CCAGCATTTCTGCCTTTGTGAR

4. ERCC1 BEEME 28t HEF PCR

A4 PCR A& 4% cDNAE tl’de= ER-
CCl 2 AX Fx2E49 GAPDHS A=A +¢a
A 3Hk3-2- Light Cycler (Roche, Mannheim, Ger-
many) & °©|-&3ate] AAISHATE FFEAANTE A
ok2 LightCycler FastStart DNA Master SYBR
Green I (Roche, Mannheim, Germany) A|2F& A&
s, o] Alofls AHH THEAANTES
98 SYBR" green A A9} 238 2 ukS9] 9
FAE WAE7] 98 dUTPZF gHrrslo] ol a4
HES 2718 102 59 AmpliTaq® gold DNA poly-
merases 43} 3 vg, 363 SH3A T ERCCI
% GAPDH®| S35 Slsto] A& AEHA| 9] 47]

A, A 92 SEEE Y] A7)= H 10 &

[ex

oo

ofst it

THEAAMNTE A Bt SEE FF
FAAMTS AHE] AEFSE Sk, WA vjgd
Adlto A FE8 34k w55 TKO 100 fluoro-
meter (Hoefer Scientific Instruments, San Francis-
co, USA)Z Z743t3ith o]& 34ste] 100 pg, 10

pg, 1 pg, 100 fg, 10 fge] £+ AAE A28l om,
LightCycler®= ZAd3to] 1S6110 FHAS FZ3}o]
threshold cycle(o]3} Crx))& At} Cr3 & 71320

Table 1. Oligonucleotide primers used for RT-PCR

T of
=
o 7pel e A o wa PR AL

S HIERCCLGAPDIDE @%s}m A
A B 9 4R A B e wE
AR 2R B sl

5. 84 BM

MAGE®] &d o5 9 ERCCI/GAPDH7} 5%
dhush 2 skl W2 A, 00 39, AT
ZA8Y, A 2 Hk-3-o W& &S Fisher's
exact test=, 4/34 ¥ ]—E Pearson 7}0111]*{5—%9_§
AZ=s ‘ﬁ%%@‘% Kaplan-Meier ¥ o2 7}
log-rank test® &} c}
= Q159 vHE A4S
Fez wadt. EAA
+ SPSS version 12 software(SPSS, Inc., Chicago,
ILE AHSIAL BE 42 dS5H5oR o

F2 005 3FYth

#H ot =9 A TR 604140 - 754D A
om @27} 497, 27k 189 el dltt. d4l =
ECOG performance score’} 0, 191 A-$7} 279
(40.2%), 27} 407 (59.8%) oAt} Hek A 671 Fot
5% o Aleidkart AW 7457 337 (49.1%) °] A
o} 944 W7l TNM Ia 69(89%), 1b 359

Target Sequence Ta(T) Size(bp)
ERCCT Forward 5'-CTG GAG TGG CCA AGC CCT TAT CC-3’
ERCC1 Reverse 5'-GCG GCG ATG AGC TGT TCC AGA GAT-3' 62 700
GAPDH Forward 5'-CGT CTT CAC CAC CAT GGA GA-3'
GAPDH Reverse 5'-CGG CCA TCA CGC CAC AGT TT-3' 58 233
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Table 2. Patients characteristics

N (%)

No. of patients 67 (100)
Sex

Male 49 (73.1)

Female 18 (26.9)
Age, yr

Median 60

Range 40 - 75
Performance status

ECOG 0-1 27 (40.2)

ECOG 2 40 (59.8)
Weight loss (> 5% / 6months)

Yes 33 (49.1)

No 34 (50.9)
Clinical TNM stage

llla 6 (8.9)

b 35 (52.2)

v 26 (38.8)
Histology

Sauamous cell carcinoma 24 (35.8)

Adenocarcinoma 42 (62.6)

Large cell carcinoma 1(1.6)
MAGE™

Positive 27 (40.2)

Negative 40 (59.8)

*MAGE: melanoma antigen gene

(52.2%), IV 26%8(38.8%)°l Ut} A xIeh2 HAF4
7] 9ol 247 (36.8%), Adgto] 4278(62.6%), thAI S 1
8(1.6%)°10t (Table 2).

2. MAGE ¥ ERCC1 YeiEE

RE sixte] Aol GAPDH7F 2dd ZS &
ettt MAGE 38 27%(40.29%)°1 A, ERCCI
& 50 (746%)°14 & Hith. ERCCIo] HEy]
A e A= 2 s 022 At AA g3t
2ke] ERCCI/GAPDH 19| $4%#s T3ttt 1
ko] 4.85 x 10°(0.01 - 9406 x 10°)o] %A vk He)4k
4862 Ao, olnt} w& i} v o
14.1;4}\1 H/H»g]_o:lc]. /\‘]tﬂ O]:xﬂ ZZ]?‘S%F,HO]] U:}E_
ERCCI®] AT+ Aol7) gAYt MAGE7) &
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dd o ERCCIOl =9ka Z57F 74%(20/27) =
MAGE7} 2= A o8& 9] 35%(14/40) Rt} =%
THP=0.003). 4 W 7] Mbell A= 65.7%01 4 ER-
CClol =& oz e %7 VY Mlak v ER-
CCIo] FHAA 7L o] =UTHP=0.037). MAGE 24

= ERCCIE A|93 vhe fesie Ao
7]' H}\}\)kq— Table 3)

S 6H 1%8(1.5%), ]}
5} 2679(38.8%), 7& 7(10.4%) 0.2 AA| HFe-&
50.7%% E} HSt ) HIRHSr o2 L] Bl A
ERCCIS] HAA =Y MAGE Hdo]i-ob= A3

A7F At (Table 3).
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Figure. 1. Kaplan-Meier survival curve of the
patients according to sputum ERCCT levels above
and below the median ERCCT level of 4.85(p=0.01).
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Table 3. Comparison of dermogrphic and clinical parameters between two groups of patients

accoring to ERCC1 level

Variables N P value
ERCC1* ( 4.85 ERCCT = 4.85

Sex
Male 26 23 0.413
Female 7 1

Drugs
Taxanes 17 16 0.809
Gemcitabine 16 18

MAGE®
Positive 7 20 0.003
Negative 26 14

Pathology
Squamous cell ca 9 15 0.208
Adenocarcinoma 23 19

Clinical Stage
llla 4 2 0.037
b 12 23
v 17 9

Response
CR + PR* 18 16 0.628
Stable + Progression 15 18

*The median ERCCT expression level, relative to the expression of internal control GAPDH, was 4.856 X
10%(values shown here without X 10%, e.g., median 4.85) *CR: Complete response, PR: Partial response.

1.0

05—
= i ERCC1 ~4.85
= .
= 0.5+
=
w)
g
IS 0 d—

ERCC1=<4.85
0.2
0.0

T T T T T
Q 30 &0 o0 120 t50
Survival time{wesks)

Figure. 2. Kaplan-Meier survival curve for MAGE-n-
egative patients with sputum ERCCT levels above and
below the median ERCCT level of 4.85.(P=0.008)

23l ERCCI®] =& o] 845+(9%% CI:32 - 1357)

fES ] = A
obAlH WSS ThA] A AP = LA H
W3 A} FApo| M= taxane Al S AR o] U
E717k0] T95(95% CI:39 - 1195°) & gemcitabine
9] 407(95% CL:16 — 63F) Bt} -2 abA] A A 9t
(P=0.011), oJ&ll A= 2H2F 507 9 5952 Aol 7}

AL =2 el uhE oFAd AE7IEe Aol
A gl

MAGE7} @& 4] e7al ERCCLo| &2 9] F
L7 10357(95% CI58 - 148F) 2 W -9
4357 (%% CI28 - 58F)HTE frolstAl AATHP=
0.008).
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Table 4. Factors associated with overall survival

: ERCCT expression in sputum and survival in lung cancer

Univariable analysis

Multivariable analysis

Mediansurvival (wk) Log-rank statistics P value Hazard ratio (95% Cl) P value
ERCCT1 levels* 5.60 0.01 2.24(1.25-4.01) 0.007
Low 44
High 84
Drug 4.35 0.03 1.81(1.00-3.27) 0.047
Gemcitabine 47
Taxanes 79
Response 5.04 0.02 0.51(0.28-0.92) 0.025
Yes 67
No 55

*ERCC1 expression levels are categorized according to whether there was less than the ERCCT median value

of 4.85(low) or greater than the median(high)

a2y MAGE Zawol e 247 6279 472 1
ztolg AT 4 fIATHP=0.348)(Fig. 2).
HH YA == gemcitabines AHE3F o] 1.815
(95% CI1.01 - 3.27, P=0.047), A &4+-8-0] JAE
o] 0.508(95% CL:0.28 - 0.90, P=0.025), Z18]3. ER-
CClo] $¥ordl oAl 2.242(95% CL1.25 - 401,
P=0.007)T} (Table 4).
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