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Abstract: [Purpose] To systematical evaluate the accuracy of ddPCR method for detection of
EGFR gene mutations in blood samples of patients with non-small cell lung cancer (NSCLC).
[Methods ] Database including Pubmed,Web of Science, EMBASE,the Cochrance Library,CNKI,
Wanfang were searched from inception to September 2018 to collect the diagnostic studies of de-
tection of blood EGFR gene mutations in NSCLC patients by ddPCR. Two reviewers independently
screened literature according to the inclusion and exclusion criteria, extracted date and assessed
the risk of bias of included studies. Review Manager 5.3 and Meta-disc 14 software were used for
the Meta-analysis. [Results] A total of 10 studies involving 915 patients with NSCLC were finally
included. Meta-analysis showed that the average sensitivity of ddPCR for detection of EGFR
T790M, 19-del +L.858R, 19-del and L858R mutations in blood samples of NSCLC patients were
0.71(0.59~0.81),0.67(0.61~0.73),0.71(0.64~0.77) and 0.71(0.63~0.78),respectively. The average
specificity were 0.79(0.66~0.89),0.95(0.92~0.97),0.99(0.98~1.00) and 0.99(0.97~1.00),respective-
ly. [Conclusion] The ddPCR method has high sensitivity and specificity for detection of blood
EGFR gene mutations in NSCLC patients,which can be used as an alternative detection method
instead of using tumor tissue samples.
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Figure 1 Flow chart of literature screening

Table 1 Characteristics of included studies

First author Country Patients included EGFRSE?eUtanOH Standard Se;rg;le TP FP FN TN
Feng 2018 China  Newly diagnosed 19-del/L858R  ARMS 79 41 3 10 25
Lee 2016% Korea  Newly diagnosed 19-del Direct sequencing or PNA- 58 26 0 8 24
L858R clamp 58 17 0 7 34

Sacher 2016 Boston Newly diagnosed or 19-del Direct sequencing or PCR 174 41 0 9 124
acquired resistance 1.858R or NGS 174 23 0 8 143

T790M 54 27 7 8 12

Seki 20161 Japan  Acquired resistance  T790M ARMS 35 5 2 2 26
Takahama 2016 Japan  Newly diagnosed or 19-del/L858R  ARMS or COBAS 41 25 1 8 7
acquired resistance T790M 41 20 3 11 7

Thress 2015 USA Acquired resistance L858R COBAS 38 9 0 1 28
Wang 2017 China  Newly diagnosed 19-del/L858R  AMRS 68 14 4 14 36
19-del 68 7 0 7 54

L858R 68 7 1 7 53

Zhang 2017 China  Newly diagnosed 19-del/L858R  AMRS 77 18 0 7 52
19-del 77 10 0 6 61

L858R 77 8 0 1 68

Zhang 2017 China  Newly diagnosed 19-del/L858R  ARMS 215 57 4 36 118
19-del 215 26 2 19 168

L858R 215 31 3 17 164

Zhu 20151 China  Newly diagnosed 19-del ARMS 86 18 1 4 63
L858R 86 12 3 3 68

Note : TP :ture positive ; FP:false positive ; FN:false negative ; TN : ture negative.
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Figure 3 Forest maps of sensitivity and specificity of ddPCR for detection of EGFR mutation in NSCLC blood
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Figure 4 Forest maps of PLR and NLR of ddPCR for detection of EGFR mutation in NSCLC blood

20 9 (circulation tumor cell, CTCs) 24 fi# B A 55 IF H.
MY A ctDNA 55 98 4120 DNA HA A [F] 19 38t 1%
AR SRR 02 AN TEREAS B A AR T RS2 R YT
(5200, EGFR 575 7K F- B A J& Bl 2B 1Y
(AL, 356 F I G ctDNA EGFR %& R %78 F T 45
S EGFR-TKI #5250 i, e H98 L J2 vl 47
B ELAT A0 138 3 A KA [ B 4 A e
MR RE 7 4R DNA B, it 2 3 ctDNA €48
(48 DLEAIR, BFFEIESE AT 50% LA b 1 58 3 28 A8 1)
ctDNA IR T 1%~4%>', BT LA, 78 I b ws il
EGFR 5375 | 5 2 0 2 2 08 i Rr il 5 3%

W), EEEWFERE EGFR 5878 43 #r vh i FH B

466

JZ I SR IZ T 1 AU A 2 20% , 91 H
MEEAR AT DNA & &K T 20%F, whar=t
B RAPELS SR M Z T, ARMS B89 RBUE N 1%, 1]
& T IR 4L U AR EGFR JE RGN | 1 A1, 3 oy
PEMRE ,  H AT K 2B Bt 2 R X R v K
DI ZH 20 EGFR HE N 98748 A8 R 2808 35 =848
) ctDNA FL BT 1%~4%, 1A ddPCR 584 7] LIk
Bl B N AT I A (4SS X e O S 3 o N S
L2 WitE Meta 73BT 15 R 3T ddPCR FEAL I ctDNA
EGFR JE R 98722 1) HER 7

ARWFFRILG A 10 BiWF5E, i@ id v ] Meta-Disc
1.4 47 DOR. #I& SROC BT ddPCR 5 K]

% @ i 2019 % % 28 £ % 6 M China Cancer,2019,Vol.28,No.6



Sacher 2016
Seki 2016
Takahama 2016

Fixed Effects Model

Diagnostic OR(95%CI)

579 (1.71~19.63)
3250 (3.67~287.84)
424 (0.91~19.78)

Pooled Diagnostic Odds Ratio=6.71(2.94 to 15.33)
Cochran-Q=2.41;df=2(P=0.3002)

Inconsistency(I-square)=16.9%

oy shoc cue
0
: .
I
)
id
s
ad
s |
2]
e d
L& 3 0
fa—

SEAUC) = 0.
or=07215
SE@) =01

=8 o
P
*
0.01 1 100.0
Diagnostic Odds Ratio
B
0.001 1 1000.0
Diagnostic Odds Ratio
C
— o1
o
o
®
—oH
+
0.001 1 1000.0
Diagnostic Odds Ratio
D
— o]
4.7_
_.__
——
0.001 1 1000.0

Note: A:T790M ;B : 19-del+L858R ; C: 19-del ;D : L858R.

Figure 5 Forest maps of DOR and SROC curve of ddPCR for detection of EGFR mutation in NSCLC blood
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Figure 6 Funnel plot of ddPCR for detection of EGFR mutation in NSCLC blood
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