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[ Abstract ] Background and objective Epidermal growth factor receptor (EGFR) gene mutation is closely related
to the EGFR-TKI target treatment and prognosis of lung adenocarcinoma patients. The mutation status of EGFR is limited
by tissue detection. The purpose of this study was to investigate the difference of EGFR mutants in plasmacirculating cell-free
DNA (cfDNA) obtained from patients with non-small cell lung cancer (NSCLC) in three groups: pre-therapy, after traditional
chemotherapy and targeted therapy. The aim of this study was to analyze whether the plasma cfDNA could effectively deter-
mine the EGFR mutations and monitor the drug resistant gene T790M, as well as its prognostic prediction value in patients
with targeted therapy. Methods ARMS (amplification refractory mutation system)-PCR was used to detect EGFR mutations
in 107 (50 of pre-therapy, 29 after traditional chemotherapy and 28 after targeted therapy) cases of paired plasma and tumor tis-
sue specimens, followed by comparing their concordance. The sensitivity, specificity and the prognostic value of plasma cfDNA
detection were also observed. Results The total rate of EGFR mutation was 56% (60/107) in all plasma samples and 77.6%
(83/107) in corresponding tumor tissues. Completely the same mutants and wild-type EGFR were found in 68.2% cases of
paired specimens. The sensitivity of plasma cfDNA detection was 72.3% and the specificity was up to 100%. Patients were sub-
categorized according to therapy. The results showed that the highest consistent rate of cfDNA and tumor tissues was found

in the group of pre-therapy (74%, 37/50). Whereas, the lowest consistent rate was observed in the targeted therapy group
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(57.1%, 16/28). It indicated that the targeted treatment could change the EGFR status in plasma cf DNA. Further analyses on

inconsistent cases in this group revealed that 50% of them were compound EGFR mutations with T790M. Thereby, it suggested

that targeted therapy might induce the emergence of drug resistance gene T790M. This speculation was confirmed by survival

analyses. Based on plasma cf DNA results, patients with T790M mutant had significantly worse progression-free survival (PFS)

and overall survival (OS). Conclusion For EGFR testing, ARMS-PCR on plasma cfDNA is a promising methodology with

the highest specificity and effective sensitivity. It is useful for EGFR testing in patients before treatment, especially the late-stage

patients. Simultaneously, plasma cfDNA could be used to monitor the drug resistant mutation, T790M status and predict prog-

nosis after targeted therapy.

[ Keywords ] Lung neoplasms; Circulating cell-free DNA; EGFR; T790M; Prognosis
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JZ MR ELOE, HREE 2,000 g0 10 minf@4li; 4k
#3194 mL-5 mL V& LR ARA PRI TE-80 °CAIRIRVKAR , 24 h
M52 M cFDNASEE (I DNAYEHC > Bk &, s,
i), 20 CIAAFRRRL

1.4 EGFREEH BRI Y& DNAJS7E3 dN#EA T
ARMS#: (ABI 7500 real-time PCRAY, &[N A2y
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T (G719X) RAEF205HM i I ARAE (20-INS) 41
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Tab 1 Analysis of EGFR mutation in paired blood and tumor tissue samples from 107 patients with lung cancer [n (%)]

Clinical parameter No. of sample Blood Tissue
Mutant Wild type P Mutant Wild type P
Gender 0.095 0.172
Male 45 21 (46.7) 24 (53.3) 32(71.0) 13 (28.9)
Female 62 39(62.9) 23 (37.1) 51(82.3) 11(17.7)
Age (yr) 0.913 0.181
<60 54 30(55.6) 24 (44.4) 39(72.2) 15 (27.8)
>60 53 30(56.6) 23 (43.4) 44 (83.0) 9(17.0)
Smoking history 0.988 0.791
Yes 16 9(56.3) 7(43.7) 12(75.0) 4(25.0)
No 91 51 (56.0) 40 (44.0) 71(78.0) 20 (22.0)
Stages
| 2 1(50.0) 1(50.0) 2(100.0) 0
I 7 1(14.3) 6(85.7) 2(28.6) 5(71.4)
1] 18 4(22.2) 14 (77.8) 0.0322 10 (55.6) 8 (44.4) 0.0132
v 80 54 (67.5) 26 (32.5) 0.000° 69 (86.3) 11(13.7) 0.003
Differentiation 0.262 0.165
High 34 18 (52.9) 16 (47.1) 23 (67.6) 11(32.4)
Middle 19 8(42.1) 11 (57.9) 17 (89.5) 2(10.5)
Low 54 34 (63.0) 20(37.0) 43 (79.6) 11 (20.4)

2Comparison of mutation rates in stage |, Il and lll, IV; >"comparison of mutation rates in patients with stage Ill and IV. EGFR: epidermal growth

factor receptor.

% 2 XM S EA R AREGFREE M 45 R A —BUiR 5l
Tab 2 Inconsistent results of EGFR mutation detection in matched blood and tumor tissue specimen

Group Blood Tissue No. of sample
Pre-therapy group (n=13) 19Del T790M 19Del 2
L858R T790M L858R 1
L858R 19Del L858R 1
19Del L858R L858R 1
Wild type 20-INS 1
Wild type L858R 2
Wild type 19Del 5
Targeted therapy group (n=12) 19Del T790M 19Del 5
L858R T790M L858R 1
Wild type 19Del 1
Wild type L858R 3
Wild type 19Del L858R 1
Wild type 19Del T790M 1
Chemotherapy group (n=9) Wild type G719X 1
Wwild type L858R 1
Wild type 19Del 4

wild type 19Del T790M 3
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Fig 1 Prognostic analysis of patients with T790M double mutation and no T790M mutation. A: Comparison of progression-free survival (PFS) time

between T790M double mutation group and T790M free mutation grou
T790M double mutation group and no T790M mutation group (P=0.003).
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Fig 2 Prognostic analysis of 19Del mutation group, L858R mutation group and T790M double mutation group. A: Comparison of PFS between the
19Del mutation group and the T790M double mutation group (P=0.001); B: Comparison of OS between the 19Del mutation group and the T790M

double mutation group (P<0.001).
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