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[ Abstract ] Background and objective At present, the research progress of targeted therapy for epidermal growth
factor receptor (EGFR) and anaplastic lymphoma kinase (ALK) gene mutations in lung adenocarcinoma is very rapid, which
brings new hope for the treatment of advanced lung adenocarcinoma patients. However, the specific imaging and pathological
features of EGFR and ALK gene mutations in adenocarcinoma are still controversial. This study will further explore the correla-
tion between EGFR, ALK gene mutations and imaging and pathological features in invasive lung adenocarcinoma. Methods A
total of 525 patients with lung adenocarcinoma who underwent surgery in our center from January 2018 to December 2019 were
included. According to the results of postoperative gene detection, the patients were divided into EGFR gene mutation group,
ALK gene mutation group and wild group, and the EGFR gene mutation group was divided into exon 19 and exon 21 subtypes.
The pathological features of the mutation group and wild group, such as histological subtype, lymph node metastasis, visceral
pleural invasion (VPI) and imaging features such as tumor diameter, consolidation tumor ratio (CTR), lobulation sign, spicula-
tion sign, pleural retraction sign, air bronchus sign and vacuole sign were analyzed by univariate analysis and multivariate Logistic
regression analysis to explore whether the gene mutation group had specific manifestations. Results EGFR gene mutation group

was common in women (OR=2.041, P=0.001), with more pleural traction sign (OR=1.506, P=0.042), and had little correlation
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with lymph node metastasis and VPI (P>0.05). Among them, exon 21 subtype was more common in older (OR=1.022, P=0.036),
women (OR=2.010, P=0.007), and was associated with larger tumor diameter (OR=1.360, P=0.039) and pleural traction sign
(OR=1.754, P=0.029). Exon 19 subtype was common in women (OR=2.230, P=0.009), with a high proportion of solid components
(OR=1.589, P=0.047) and more lobulation sign (OR=2.762, P=0.026). ALK gene mutations were likely to occur in younger patients
(OR=2.950, P=0.045), with somking history (OR=1.070, P=0.002), and there were more micropapillary components (OR=4.184,
P=0.019) and VPI (OR=2.986, P=0.034) in pathology. Conclusion The EGFR and ALK genes mutated adenocarcinomas have

specific imaging and clinicopathological features, and the mutations in exon 19 or exon 21 subtype have different imaging features,

which is of great significance in guiding the clinical diagnosis and treatment of pulmonary nodules.
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# 1 EGFR. ALKEFEHELHIER HIGF. RELFHEXTLL

Tab 1 Comparison of baseline data and imaging and pathological features of patients with EGFR and ALK gene mutation group and wild group

Characteristics EGFR mutation status OR P ALK mutation status OR P
Yes (n=314) No (n=211) Yes (n=17) No (n=508)
Age (yr) 58.65+10.81 56.86+11.38 0.069  49.77£13.58 58.20%10.89 0.002
Gender [n (%)] 0.569  0.007 1.424 0.718
Male 59(18.8) 61(28.9) 5(29.4) 115 (22.6)
Female 255(81.2) 150 (71.1) 12 (70.6) 393 (77.4)
Smoking history [n (%)] 0.625  0.055 3.303 0.039
Yes 39(12.4) 39(18.5) 6(35.3) 72(14.2)
No 275 (87.6) 172 (81.5) 11 (64.7) 436 (85.8)
BMI (mg/m?) 23.45%+3.32 23.36+2.74 0.737  22.70%4.01 23.44%3.07 0.337
TNM [n (%)] 0.085 0.130
la+lb 282 (89.8) 196 (92.9) 14 (82.4) 464 (91.3)
lla+1lb 16 (5.1) 12(5.7) 1(5.9) 27 (5.3)
llla 16 (5.1) 3(1.4) 2(11.7) 17 (3.4)
Radiological features
Tumor diameter (cm) 1.98%+0.93 1.75%£0.95 0.008 1.98+1.68 1.89+0.91 0.817
Solid component diameter (cm) 1.28%+1.01 1.03+0.95 0.004 1.60£1.87 1.16%0.95 0.356
CTR 0.61%£0.34 0.55%+0.35 0.052 0.72£0.36 0.58+0.34 0.114
CTR=0.5 [n (%)] 196 (62.4) 110 (52.1) 1.525  0.019 12 (70.6) 294 (57.9) 1.747 0.296
Lobulated border [n (%)] 289 (92.0) 182 (86.3) 1.842  0.032 14 (82.4) 457 (90.0) 0.521 0.542
Spiculated margin [n (%)] 304 (96.8) 205(97.2) 0.890 0.824 16 (94.1) 493 (97.0) 0.487 0.414
Air bronchogram [n (%)] 159 (41.1) 102 (48.3) 1.096 0.606 6(35.3) 255 (50.2) 0.541 0.227
Pleural retraction [n (%)] 207 (65.9) 109 (51.7) 1.810  0.001 10 (58.8) 306 (60.2) 0.943  0.907
Bubble-like lucency [n (%)] 53(16.9) 43 (20.4) 0.793  0.309 5(29.4) 91 (17.9) 1909  0.375
Histology subtype [n (%)]
Lepidic 192 (61.1) 138 (65.4) 0.833  0.322 5(29.4) 325 (64.0) 0.235  0.004
Acinar 283(90.1) 177 (83.9) 1754  0.033 14 (82.4) 446 (87.8) 0.649  0.767
Papillary 92(29.3) 47 (22.3) 1446  0.074 4(23.5) 135 (26.6) 0.850  >0.999
Micropapillary 23(7.3) 12 (5.7) 1311 0.461 5(29.4) 30(5.9) 6.639  0.001
Solid 33(10.5) 22(10.4) 1.009 0.976 2(11.8) 53(10.4) 1145 >0.999
LN metastasis [n (%)] 20(6.4) 10 (4.7) 1.367  0.430 2(11.8) 28 (5.5) 2286  0.253
VPI [n (%)] 30(9.6) 13(6.2) 1.609  0.165 5(29.4) 38(7.5) 5154  0.005

CTR: consolidation tumor ratio; LN: lymph nodes; VPI: visceral pleural invasion; EGFR: epidermal growth factor receptor; ALK: anaplastic

lymphoma kinase; BMI: body mass index; TNM: tumor-node-metastasis.
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ARER AR WA B W A i R 2, b 22 ST e S A
FEN A ALK ZEAE B B E5ORH et 5¢ /0 EL AW W2 0 A P38 T Ay
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Tab 2 Stratification analysis and intra-group control analysis of EGFR gene mutation subtype

Characteristics EGFR wild type EGFR mutated P
(n=211) Exon 19 (n=111) Exon 21 (n=176)
Age (yr) 56.86+0.78 57.13£1.05 60.19+0.77 0.007><
Gender [n (%)] 0.0232¢
Male 61(28.9) 21(18.9) 32(18.2)
Female 150 (71.1) 90 (81.1) 144 (81.8)
Smoking history [n (%)] 0.146
Yes 172 (81.5) 95 (85.6) 156 (88.6)
No 39(18.5) 16 (14.4) 20(11.4)
Radiological characteristics
Tumor diameter (cm) 1.76£0.07 1.86%+0.08 2.00£0.07 0.034¢
Solidcomponent diameter (cm) 1.03%+0.07 1.34%0.09 1.20%+0.08 0.019°
CTR 0.55%0.02 0.69£0.03 0.55%0.03 0.0012>
CTR=0.5 [n (%)] 110 (52.1) 83 (74.8) 96 (54.5) 0.0012>
Lobulated border [n (%)] 182 (86.3) 104 (93.7) 163 (92.6) 0.0412<
Spiculated margin [n (%)] 205 (97.2) 106 (95.5) 172 (97.7) 0.550
Pleural retraction [n (%)] 109 (51.7) 73 (65.8) 116 (65.9) 0.0062<
Air bronchogram [n (%)] 102 (48.3) 54 (48.6) 93 (52.8) 0.644
Bubble-like lucency [n (%)] 43 (20.4) 22(19.8) 27 (15.3) 0.409
Histological subtype [n (%)]
Lepidic 138 (65.4) 62 (55.9) 117 (66.5) 0.149
Acinar 177 (83.9) 102 (91.9) 158 (89.8) 0.068
Papillary 47 (22.3) 36(32.4) 42 (23.9) 0.122
Micropapillary 12 (5.7) 10 (9.0) 10 (5.7) 0.453
Solid 22(10.4) 10 (9.0) 20(11.4) 0.817
LN metastasis [n (%)] 10 (4.7) 9(8.1) 8(4.5) 0.365
VPI [n (%)] 13 (6.2) 11 (9.9) 15 (8.5) 0.450

2: EGFR wild type group vs exon 19 mutation group; *: EGFR exon 19 mutation group vs exon 21 mutation group; < EGFR wild type group vs exon

21 mutation group.

x3 FEHAFTRSERRTHRE [n (%)]

Tab 3 The relationship between main histological subtypes and gene mutation [n (%)]

Main histological EGFR mutation status OR P ALK mutation status OR P
subtype Yes (n=314) No (n=211) Yes (n=17) No (n=508)

Lepidic 85(27.1) 77 (36.5) 0.646 0.014 2(1.7) 160 (31.5) 0.290 0.109
Acinar 200 (63.7) 115 (54.5) 1.465 0.037 12 (70.6) 303 (59.6) 1.624 0.455
Papillary 23(7.3) 9(4.3) 1.774 0.193 1(5.9) 31(6.1) 0.877 >0.999
Micropapillary 0(0.0) 2(0.9) 0 0.161 1(5.9) 1(0.2) 31.688 0.064
Solid 6(1.9) 8(3.8) 0.494 0.269 1(5.9) 13 (2.6) 2.380 0.373

EGFREXHCT EGGOMAE L2 A4S, H EGFRRE
AET] DR HE GGO ) S il 43 i A 0o, SRy B iE— D - L
A, A5 X 7E EGFRZE AL 5 L £985% H X EGFR-
TR Z MM T TF19 . FMETF 2158280 pi 7532

SR, SR IS 215848 IR A IR AR TR, b

1958 A8 7Y IR 1 S B Ao LT 22 FRATTA B A
FHNBT1955MNE T2158 48 R 2 A8 R IUANR], X 58
A 0 43 2 AT R U 5635 E G PR 78 55 S 1l 43 ) A
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*4 SARBEEESH
Tab 4 Multivariate Logistic regression analysis

Characteristics EGFR mutated EGFR-exon 19 EGFR-exon 21 ALK mutated
OR (95%Cl) P OR (95%Cl) P OR (95%Cl) P OR (95%Cl) P
Age 1.022 0.036 1.070 0.002
(1.001-1.044) (1.025-1.117)
Gender
Male Reference Reference Reference
Female 2.041 0.001 2.230 0.009 2.010 0.007
(1.330-3.134) (1.226-4.057) (1.210-3.339)
Smoking history
No Reference
Yes 2.950 0.045
(1.022-8.475)
Tumor diameter (cm) 1.360 0.039
(1.026-2.489)
CTR 1.589 0.047
(1.012-3.456)
CTR=0.5 1.230 0.038
(1.125-1.369)
Lobulated border 2.762 0.026
(1.126-6.767)
Pleural retraction 1.506 0.042 1.754 0.029
(1.014-2.237) (1.048-2.915)
Pathology type
Micropapillary 4.184 0.019
(1.261-13.889)
VPI 1.406 0.034
(1.034-2.345)
PSé HEE . LR HE AT A R 25, f it —2F

Ak, ARBFFE /R TEGFREAS BRI AECT L 236
PR AR BB AERIAE, HLZ2 DK 2532 45 R0 3 S0 b7 s
A RIAE M EGFRIEAE I FHZEMIHF 2, X5 Cheng S5
LEEEOMTI I — 3 oy )2 i it — 2 R MR A i g Ak
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B 1 BERCTIER. A: EGFR. ALKEREFERIRE, WEHBH A AE, B: EGFREFMNEFAIRTERE, FEMRERERRSEWIHM S, C: EGFRE
ESMBEFIORETRRE, FESTHERRKESEZMEMS; D: ALKERRTRRSE, USSHEMRAE.,
Fig 1 Typical CT signs. A: EGFR and ALK gene wild-type adenocarcinoma, mainly composed of ground glass; B: Exon 21 mutant adenocarcinoma

had pleural traction sign and more ground glass components; C: Exon 19 mutant adenocarcinoma had lobulation sign and more solid

components; D: ALK gene mutant adenocarcinoma is mainly solid mass. CT: computed tomography.
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