RS IEMSBERRLS T REER
RTHNME KRS

BTE,5 &N, EHF,0N)A,NKE, B F
(AL E R K225 P BE g, i b A % 050000)

HOE [ HMW ] WS R 2k M S 3% 5 4575 (synchronous multiple ground glass nodules,
SMGGNS)%%H’*J%J?HH?QEB@?%IEE"J?%Ji,&ﬂ'3'[ IRFFIERI R R I NG+ A ) 2 ) BERR
il 35 22 it B B 3 A T AR R . [k ] UM 2 B 2018 4F 1 H & 2020 4F 10 H b LK
2R 5 DU I B B AN EHIBCIA AT FARIRYY, R I B2 W ok fili AR 96 ol R S AR 19 43 $i) SMGGNs
FBE I R B R AR 4hﬁﬂ{mﬂr(next generation bequencmg NGS)?ﬁ*XT?ﬂ(’C}][%F
M) 4 EBAR A TEAT 16 A il 6 5K 2h 3k P47 A R, o0 A7 3 IR 1) 28 AR RS 5 IR IRFFIE I &R
(450 ] A4l 43 e i FARUIER 111 *ﬂ(ﬂﬂ?iﬁ RV B 18 ﬂlﬂF Jﬂ%ﬁ?ﬁii‘%ﬁi
(atypical adenomatous hyperplasia, AAH) ,28 HJ5 0 it 4 (adenocarcinoma in situ, AIS),25 F(i#%
1% 18 P IR J% (microinvasive adenocarcinoma, MIA) Fll 40 #3571 ¥4 I 98 (invasive adenocarcino-
ma,TAC) ., 79.1%(34/43) 84 11 66 Hr 2 "Eﬁﬂﬂﬂ%*ﬁa‘é%z‘w%lﬁ% Horb 42 f ok
EGFR 2878 (15 # Ex19Del 5% 22 #i 21-L858R %875 ,3 # 20 5 41 &b FHE Y 4 A 2875 il 2 KL
E18G719X %725 ) ,2 ¥t EMLA4-ALK @& ,2 ¥ NRAS jiﬂ{ ,2 ¥t PIK3CA @& ,4 ¥t MET14 5 4b
BB AR 3 M RET17 586 LR AE |7 ML KRAS B2 Zﬂ( ROSI 4,1 ¥ BRAF &7 |1
M ESR1 %745, ﬂ%ﬂ;zﬂﬂ~éﬂ Ef”ﬁfzﬁ‘%u% . [4518] SMGGNs E’qusz%[—l%E’H(t
ZSERER 2SS AT RER B AS IR AR U 7{754\@72%‘%,ﬁﬁﬂF%*ﬁﬁﬂﬁzﬁﬁﬁo FARY)
I i SMGGNs J7 84 LB AT 1936 97 ik .

SRR < AV /NN 0 9 5 [ 300 22 e e ol s e 3 54 5 5 AR DRI P 5 9K e PR 5 A v gge S
FESES R734.2 XHiFRINEG A X EHS :1004-0242(2021)12-0942-05
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Gene Mutations in Synchronous Multiple Lung Ground
Glass Nodules

HAN Ya-qing, GAO Mao-gang, WANG Shi-ze, LIU Guang-jie, LIU Qing-yi, XIE Shao-nan
(The Fourth Hospital of Hebei Medical University, Shijiazhuang 050000, China)

Abstract: [Purpose ] To investigate the mutations of driving genes related in synchronous multiple
ground-glass nodules (SMGGNs) of the lung and its relationship with clinical characteristics.
[Methods ] The clinical data of 43 patients with SMGGNs admitted to the Department of Thoracic
Surgery of the Fourth Hospital of Hebei Medical University from January 2018 to October 2020
were retrospectively analyzed. The surgically resected specimens were examined with next genera-
tion sequencing (NGS) technique, and 16 lung cancer-driving gene loci were detected. The rela-
tionship between gene mutations and clinical characteristics was analyzed. [Results] A total of
111 pulmonary nodules were surgically resected from 43 patients. Among 111 nodules, atypical
adenomatous hyperplasia (AAH) was pathologically confirmed in 18 nodules, adenocarcinomas in
situ(AIS) in 28, microinvasive adenocarcinoma(MIA) in 25, and invasive adenocarcinoma(IAC) in
40. Sixty-six nodules in 34 patients (79.1%) had lung cancer-related driver gene mutations. Among
them, EGFR mutations(15 with Ex19Del deletions, 22 with 21-L858R mutations, 3 with 20 exon-
frame insertions, and 2 with E18G719X mutations) were detected in 42 nodules, EMI4-ALK fu-
sion in 2, NRAS mutation in 2, PIK3CA fusion in 2, applicable MET14 exon mutations in 4,
RET17 missense mutations in 3, KRAS mutations in 7, ROSI fusion in 2, BRAF mutation in 1,
and ESRI mutation in 1. Multiple gene mutations were not found in the same tissue specimens.
[ Conclusion ] The mutation status of the driver genes in SMGGNs varies greatly, and the nodules
may come from different origins and be multiple primary lesions rather than multiple metastases of
one lesion. Surgical excision is an effective treatment for SMGGNs patients.

Key words: non-small cell lung cancer; synchronous multiple ground glass nodules; next genera-
tion sequencing; driver gene mutation; tumor heterogeneity
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W] 2 22 It & M Jifi 9 (synchronous multiple prima-
ry lung cancer,SMPLC), & %87 [a] — B ] & #l i) £
AR VI 2 T8 T LR, A AU 0.5%"
AR SMPLC FlEE B4 M il Ji8 AR X X 43, {HJ2 53 F
AR TR DX P 3 A

BE A AR 18 W I AS W 2 25 DA KON R s e A
FE AT B A = T B LT 2 4 (low dose com-
puted tomography , LDCT) i £ , B 4 8 22 1) 20 B 3% 355
2575 (pure ground glass nodules, pGGN) ol 1R 5 Ji& 3% 55
45717 (mix ground glass nodules,mGGN)#E Kl >k 7
[Fi) FJ B8 F Bk Z2 Y [ 399 22 kb A Jils & B 6 445 5 (syn-
chronous multiple ground glass nodules, SMGGNs) #
R WL BT SMGGNs F87 HA R 7k 1Y i K R ik
LW ®0 lAs 1 i 2 k1 vl RE 2 h T B IR
e i 68 BB O PN ) B 2 b P ST 7 [ I A
VU G I (Y (U P W IE A LS TN RN
JeA TP FEAE I g ) S ok 203X AT RE A B TR SM-
PLC 556 B 1 Mg DX 23 IT, BRI Ry i 728 114 e o M AR T
RESK AN [] A e o e 52 il BT 25

9T fif SMGGNs BB S ot FeAl T0 UIER Y
111 ADMIBEE O~k B 43 B8 % 1 SMGGNs %572 ) #E47
TEHZACKEMT  (next generation sequencing,NGS)
Sr#, PA4r 7 EGFR KRAS.ERBB2 HER2 BRAF,
ALK .ROS1 MET.RET,PIK3CA KIT.ESR1,PDGFRA ,
DDR2,HRAS ,NRAS JEN AR | T F 5 SMG-
GNs f8 35 1 5L DR 5 AR MR, 4 W 22 5 28 A S 1

1 #AMETE

L1 & #®

VEHL 2018 4F 1 H % 2020 4 10 H 7E m b = #}
R 2 55 T = o B b B4 32 T R R 9T Y SMGGNs &
H WA A FR A (formalin fixation and paraffin
embedding, FFPE) , i@ it NGS $2 A X} B A7 i s A<
HEAT HE K R 43 M, 4r Bt EGFR KRAS ERBB2,
HER2,BRAF ALK ,ROSI ,MET RET,PIK3CA KIT,
ESR1.PDGFRA .DDR2 HRAS NRAS % [H % 728 Ik
A W5 SMGGNs f8 3 1 HE PR 28 A2 R L, O M43
A= A BEHE IR 290 78 R R IR L . ASBIF 9245 2
T A0 BE BRI 24 55 U B B 40 B 25 D3 25 It o (f8 2 25
5:2021ky103)

NAAFAE (1) AR E 0 SMGGNs 83, &
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HVBFFEARIGIT 2D VIRR 2 M DL ES5 T () AL
AR Y R A% 52 07 4l WAL 7 B ABAT: feT B g v
IT 5 (3) AH IR B B AR BT R 58 3% (4) WA S8 5
[F T2 F g R a1
1.2 HFEWEST

T A £ 18 Fi B B B s K B (UTCC) 4 1 1Y
i Jes TNM 23 1 (56 8 JiR)) 4T A5 TNM 23 20
FR At A A ZHZU(WHO) 2015 4 H Rl A it fie 8 114
AR 20 B Bb O N i TS XA 2 i VN T S 1 N
M 2 A L AT R A TR T 402K

BE DR 2H 43 B 7E TR AL B A R 27 565 1 1= e s BB 5
B E AT o AR S R A 7 %, ] DNA $2 B0
& (QIAamp DNA FFPE Tissue Kit;Qiagen,Hilden,
Germany) M%E FFPE g A A 42 B % /D 30 ng
DNA, ffiJf] Qubit dsDNA Jll 72 i i DNA ¥ & , fiff
H Covaris M220 #£47 DNA B51], SR )5 #E47 AKR hf&
5 OBEIRAL AN SRR, 8 2 WG 2R (Agencourt AM-
Pure XP Kit, Beckman Coulter, California, USA) i£#
KN 200~400 bp B9 R B, S8 J5 TR AR B 1 2E
17938, FHREER AT 2428 R M PCR 970 . 1z M
T 2 AU AR W o A AR DNA H BERY it 2 A0k /N gk
FPsE , IFRTREARZEATIT . 7E MiSeq DX I 574X
(Illumina, Inc. , California, USA) b 3E47 B B, fii
FHH 8 16 K& PR I AR X 41l 35 114 20 SR AR g5t A% (K131 i
ATHE 1) GR B D P PEAR , 755 76 kb I AR 4 X
3 (i) & Burning Rock Dx,Lung cure 16-gene panel),
16 FE PR 1 A v LK ) EGFR ,KRAS .ERBB2 .HER2
BRAF ALK ,ROS1 .MET ,RET .PIK3CA .KIT ,ESRI ,
PDGFRA .DDR2 ,HRAS 1 NRAS I B % 9K 8h %
A%, FFPE FEAA NP TR N 1 000x
1.3 SZit=4iE

i R 3.6 A4S 00, HHECRORVT n(%)
FoR R HEBCR T RS TR BORMT S IR A A A
K xxs Fom L HCBCR T ¢ K050, AAFA RS
Aii R M(P25,P75) fifi ik, 4L 18] HE AR BR AR 56
FIFAT G2 316 56 259 76 XU «=0.05 & & 7K F B ik AT

2 & R

21 ImARER

A 43 5] SMGGNs B, W7 & i
58 % (T 15l 48~73 %), 2t AN W MR 2 R AR 9 R8 3 1Y
843 50 72.7% .70.4% F1 100.0% ., 35 il 35 4%

[

*




Z T FARGYY, Hrh a5 AL T A il i 14
B AL T A 2 21 4915 53 8 49 B 3 e 52 1 XU
il 2515 UIBR (5 0 [R1BD0 B, 3 i o0 B TR ) o BT BR
5% 111 Mo, Hob 27 BB F IR 1 2 Meahy,9 4
MEVIR T 3 4eas5y,5 Ul A VIR T 4 Mgy ,2
BB FVIBR T 5 MEE T, 111 AL i L 8L 53 7
by 2 18 M A M A B R AL 5 24 (atypical adenomatous
hyperplasia, AAH) ,28 # Ji5t {37 it % (adenocarcinoma
in situ,AlS),25 % 7 W P B % (microinvasive
adenocarcinoma , MIA ) ,40 # 32 1 £ Jif %8 (invasive

adenocarcinoma,lAC)

22 WHEBERRTBRS

ERAHGIE X (pGGN 25.4% vs mGGN 54.2%,
P<0.05) (Table 2),

RS

T Tk A 43 61 GGN BE 1 111 Al
RN RARE, B EGFR KRAS . ERBB2,
HER2 .BRAF.ALK .ROSI ,MET .RET.PIK3CA KIT,
ESR1.PDGFRA .DDR2 ,HRAS,NRAS % [H 58 25 | L)
PR SMGGNs [ # 2 & J kb (1 9K 3l FE [H] 58 45 (1) 2=
St E AN A X SMGGN s S 2 it 47 fili s AH 56 3K

TE AL IR B, 79.1% (34/43) 1 £
BAFFEFH AR . 111 i35 vh
A 66 M as WAL,
63.6%(42/66) 4 EGFR J£R %78 Al f%
19 540 F B 15 M ,21 S4h T

| 16 | 31 |
| N |
18 | 33 |

19
20

21

L858R 287% 22 ¥ ,20 T Ah b T-HE N 4

| 22

ARAE 3 M (¥ YVMA” I A R4 )

23

2 ¥ E18G719X 578 . 2 M gh¥

24

EMIA-ALK R4 ,2 #M4535 5 NRAS %

| 25

26

A5 2 MU R PIK3CA filify 4 Koss

E

MET14 54 % W] 5158745 |3 B4y 3

28

RET17 5 XL & 78 7 M 4575 KRAS % 14

29

52 ML 4h T ROSI Rl 1 ey 15

“m

B ECER 18]

[ EGFR 19 | [EGFR20 ' " TEGFR 21 [  ATK |

BRAF 7% |1 #L4575 ESRI 7% , K&

I o

ROS1

B V'S W BrAr [ VETI4 |

LAt R 5 A8 73 Y A HAT B 7%

KRAS [N PIK3CA |

[ RETI7 ]

ROBRE b, R 802 B )RR, B[R — 241
AU L 2 PP 3L N % 74E (Figure 1)
2.3 FfBRfET AR EERT ST

Note: The first nodule on the left is the dominant nodule

Figure 1 Overall mutation status of the 111 nodules

L) [ il B 9 25 15 93 M, ALS
2 g AR WK B A 1 kAR ROl 53.6% (15/28), 5
MIA W21 #Y 68.0% (17/25) A1 TAC W4 ) 70.0% (18/
40) JCHW B Ge it 2% 22 5% (P>0.05) , 1fif EGFR &A5fEAN
(i) Ji s S0 2L v ) AR SR A AE WD 0 4 1 2 25 S (ALS
14.3% vs MIA 40.0% vs IAC 62.5% ,P<0.05)(Table 1),
24 MHFETAHAEDEERRTHH

AR E KA WR 111 4 GGN 1A 63 Ml
PGGN, 48 HH mGGN. pGON S 2 i 2 [ 5 72
() K& A= %R 47.6% (30/63), ik T mGGN W 4 ()
70.8% (34/48), AWML 2Z R LG22 E X (P>
0.05), 1fii EGFR Z& 78 FEAN [R] 0T 27 020 v 1 58 78 52

944

Table 1 Comparison of mutation status of lung
adenocarcinoma subgroups

AIS(n=28) MIA(n=25) IAC(n=40) P

Gene mutation

EGFR 4 10 25 0.030
ALK 1 1 0 0.473
NRAS 2 0 0 0.109
PIK3CA 0 0 1 0.520
METI14 2 0 0 0.109
RET17 1 2 0 0.230
KRAS 4 2 1 0.246
ROSI 1 1 0 0.473
BRAF 0 1 0 0.266
ESR1 0 0 1 0.520
No mutation 13 8 12 0.615
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Table 2 Comparison of mutation status in imaging

subgroups

Gene mutation pGGN(n=63) mGGN(n=48) 2

EGFR 14 26 0.018
ALK 2 0 0.220
NRAS 1 1 0.847
PIK3CA 2 0 0.220
MET14 4 0 0.085
RET17 1 2 0.420
KRAS 3 4 0.473
ROS1 2 0 0.220
BRAF 1 0 0.384
ESRI 0 1 0.255
No mutation 33 14 0.113

SR S BT, M43 22 00 B i) s 3 4
5 (GGN) 5 ik iy 4l 3E

i g6 S o M A T — R A PN R A AR R et
et 2oy WA A R TR
Wy R PR 5 TR O AR DT e gge ) A A T B 4R
ZERE ) R 25 ) 0 RO | TS S A O T T A 2
DO AR AE TR YT $E T IR PR R 2 PRl
1E 6.3%~30% 1 il i J H AR Y, UG 19 EGFR 9878
B TR PN S T AN S RS — B S il Ak
R M ,SMGGNs 7E EGFR 2875 v S Jot Ik i %
B v S FRATT A F SR R A5 T SMGGNs /B3, &
B 43 i) B3 A — TRk P 5% A ) K 8 3k PR 58
A 25 F 71K 79% . Chung %5 "TE 24 9l fili 2 % JB 3%
B FE AR (ground-glass opacity, GGO) B 3E /N 4 Jifd ifi Ji
BE PR EGFR 72, EHA — R FH A
70.8% , 5 FATT 0 45 T A — B, IF L RF X RE Y Bk .
AE /N 40 it fii 9 5B E P 2 £ & 1 GON LT3k A
AN TR) 04 D 2 1 P g 224 DL I T A o R ) T A R
P22 K Bl A8 R 297 R s

RUS & RS2 ik, 24 GGN B e
A R S 3k 2200 SR 6T LA AN il 2 R
H I EAEIRIT A B B IR  Chang %5 B 58 T ili B
Z R GGO 1Y H AR, FF AU o M s s 1Y 52
I AT B 7 3R] 0 A A I 20 9 246 GGO 2
TG 90% A FERE . HZ X T mGGN i 7% &
# , Asamura 55 EI B R £ KRR N AT
FARYIBRIRIT  RATH W FE K I, mGGN 21 1) 5k K 258
BHEFE S pGON M b7 7E 2 5, H mGGN 41+
EGFR 2875 MESTE A [H L X T 22 3B A7 il 285 15 |8 3%
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M&, WRAENSITFARRT, MILETFARIIER,
GGN 5 28 ] 4 A A Ji % kg | 35 A B0 Ik 2 3% 0 41
YA 3 e

TEX I IE H, FRATTEAR G BT /0 2 b T MR
AN TR SIE 2 1) 30K 51 5 DR 9 78 AR e J) A 2 i it s D Bl
Pt IR AT 8 rh A R I H T KRAS Fil p53 2878
JiA0 T AAH R B F th AL T EGFR =72 JF H
EGFR 23 78 7€ 3 S8 i vt 988 TR g vh & AR R AL,
X IHF T EGFR 3 [H 98 748 J A= A i i 9 K J8 1 B
W Beax — W g 220 RATIEIZ W ALS By R0
AR T EGFR Fl KRAS R7AS , 5 Bk 45—
o, TEAR YR s K B0 AE AN [ i R 4L
EGFR Z7E W R A FAAEWN B2 5% HAFE
B FRATIAAE AIS J 48tk i 8] EMIA-ALK il
HEH,XEW EMI4-ALK 45 0 aT e 5o 3
M5, EGFR —F¢  ZEMI 0 &L R Rl & 2R
}EH[30—31]O

BT A FE— 2 R BRAE 15, IR Bl i P
G 748 R FF A T il B i S 4L RS 2 A T AR A S
2255 i EGFR SRS H G GIT %225 , X ]
REJE I THREAR A8/, fin B4R EGFR 278 K
RIEAL, RIX BN G222 5 R REAS B /N AR5
F4) [ BT T i 2 S B R Ay o LUK, R T ARSI 5K
A3 FH 4 3 R 2R sl A0 7 20 46 16 A4 B0 3K
B RAS 145 AT g AR A ZE B F 4 1 — 3
oy ANBESE VLW FE R A i B R . B, B TAE
FEN T TR B R s, R
FEIRAG K F L ] 8 5 5 & b AN [R) 2 DRt 5 2
TR I B PR A TR S FRATT A A B

B2 BATT R BT 2 KM GON B 13K o S A
o, SEASAEAE e FE R R 25 S, Xl BRI 25 R
WY, 3ok S i i (R 3F 22 4515 AT R 28 R e B R il 3T
4 J R PR, TN R e B M e . I HLRFSE 3R]
XRBE LT ARYIBR G BUS K42, 5 LK 3E /N
40 it il 98 T Y 22 % GON PR S J5 & g, AR
BRXF T2 & GGN B KUl & — Gl iRy ik,
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