2025-05-12 16:29:44 . https://link.cnki.net/urlid/34.1065.R.20250509.1630.020
- 842 - M EMKFF®  Acta Universitatis Medicinalis Anhui 2025 May;60(5)

EGFR %78 1) IV B 1] i Pt 5 s A 41E
20 2 PR BB G o B

%3%4 ﬁ'%l 9 ‘}K!%EI\EI ’ ?—'I— ?;:"5;2 ’ 1%21”!5%%2 ’ %’ %2 ’ %’fi%l 9 33 1553 ’ ufﬁ?}éz
(ZHERXFF—WEER RS EEEEFH BEA, S0 230022;
SR ERFEBRARAKRERE S —ERIEABE PO A 230036)

WE BE R AR A RN T 32K (EGFR) AL (I s S 22 K e R 1 (IV B 31 ) il Ji 988 e PR BRARR ik 2 200 AR (K7
AUASBE BURIAIRNE . i R LRI R 5 — B R 12 e 1 b [ R R K2 B 55— BE e EGFR 2872 IV B I i
i s 488 . WCHRIG R REORY EGFR JE R 5878 W2 e R AL A B0 AR Ky s R AR AP A5 L, T B X G L fisher
IR AEAR TR RS T O 5 25 Wi RS AE Z (8] 195 A% 5 7 Kaplan-Meier 300 2 RAFAE T 19+ (0 JC2E AR 4730 (PFS) #EA7 2
s R  Z R Cox [R5 I REFAEX TS 200 . ZE5R EGFR 7RIV B il e i e 7% 77 3045 4 U B
AR T AR (P <0.05) , FERE ZAMHE R ALK BY 5 LU 2 A B AR BB AL (51, 1% ws 41, 1% ) T 245 B e AR AL SR 1 oy
HUE AR E Z A RS A R (23. 8% vs 14.2% ) s Z R NN A e o 5 L BIA (K T7 SRR o AR BE AR OG s R LE T2 i
SR AL, Z2 RN RS AL R o LU BRI , LSk B o LTy, ELARR M FE T T (P <0..05) o SRR AR K7 08 219 A
B R TG R AT Y] (PFS) Bl A R T AU 6 (12,7 H 0s17.8 P <0.05) (R4 PES LT k2 (15. 6
H wvs17.8 H,P<0.05), EGFR % WHURRAME LA BER PFS 25 83 (17.3 H vs 10.2 A, P<0.005), Cox [t x
W8 [ DR s S AR I A AR SRR RS R UG A R IR . 4518 EGFR AZ W IV B WYl i i 0 7 e 7%
3T RS 5 i ) 2L U BHLAE A J7 sUMISE , ELERAE A9 EGFR S8R e vy L R0 B A 1 7 X R o A R FE REAS 2 i) A
HIBUE .

KR EGFR 57425 VB WA ; e A0 00 s e B Z AR s SEEHA AL KI5 iR

FESZES R734.2

XEAREES A

Jii g I 9 Fo 2 A A 42 T 80% LA
IS I AL T I, R A S R R (1 4R 22
EER  ME PSR, b 25% ~30% %k
AR 3 AN A o e B I I oh 22 e B B 1k
(IVB 1) Fifi e £ 2 PR o 2B W A 22 % 56 7%, T I
BE2EN B I R YA T ) T A R

TEHE,45% ~ 55% 106 01 /I 200 i s £ %
4 EGFR JER RAF WS &2 A= 5 3% EGFR 275 1y
)T BRI 2E BB B AT T R R
TR AR AR B PR . SR, IV B A
M EGFR 2878 )RR 4341 Jo EGFR JE A N A58 A48
FRAESRE R, HC 50 PR R TS 9 AH e e i AR T AE

2025 -01 - 04 21Uk

FERIH - FH K B RBIAHES (45 :82002449) 5 ZRUE A ARBL# 4k
4z (4’5 :2008085QH350) 5 % s LA FRBIATF I H (4
5. AHWJ2023A10143)

EERA B W6, &, LA A
WICHE L, T BRI, G A AR 5 E-mail ;

yeyuanzi@ hotmail. com

[FJHeF , 765730 o e o, 9F 5 2 UE WD 708 00 o A
U A KO AL R A SRR A K7 U5 R
A R TS 5 AR G (EAE B U g op, JCIE VB
W AR M AT . L, XF EGFR 587%
(VB S i i A5 7 114 i PR AR AL | 2 2 B AR
K7 EGFR G728 WA HATIE 5T, IR IT BN 1 Z 1)
AR RR DA B B (4 52, USYI O I 2 R B IR 7 7
SR B ) E AT T 4 T AR B

1 #M8R5FZ*

L1 FFRXEK 5k 2019 45 A %2022 48
H T LR R R 2250 — W s B B (19 $i]) (2019 4F
11 A 22023 429 H T ER= AR R MRS —
PEBE (469 ) WA EGFR 5421 IV B Y1 i I8
RE L 488 (] B TR A Y 2024 429 Ao B
ANHZINT . O 8 =18 %, Im K i HLBERE 58
B, BAA R BV @ 754 2023 i TNM 73
WRHI2 VB W sk fiti e , B AR i s 1 B0 2 B Y
ZREe R (Mlel) 50 i 5 2 2 B 0 %



M EMKFF® Acta Universitatis Medicinalis Anhui - 2025 May;60(5) - 843 -

(M1c2) " ;@) Tk (ST T 15 K L 28 32 il 2 ol
TR IR EL 5 2R T ) 21 20 B 12 R il iR s D
it Ie 2 2 DAL R 0 25 SR B 0 O EGFR 58 7%, A 45
EGFR 19 “5 5h i Tt 2k (19del ) FI L858R “H Il %€
AR K 18 S4B (GT19X) (20 54k g T (20
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Y Cox EA71) IXURS: [l TS TR X 395 B 45 e R 1
FTHNEMZ R, P <0.05 A G 3
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PAE 4 Bl AR I 1,
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Tab.1 Clinical characteristics of the patients

Characteristics Number of patients n( % )

Age
<65 years 219 (44.9)
> =65 years 269 (55.1)
Gender
Male 222 (45.5)
Female 266 (54.5)
Smoking history
Yes 98 (20.1)
No 390 (79.9)
Family history
Yes 19 (3.9)
No 469 (96.1)
Metastasis status
Single-organ 274 (56.1)
Multiple brain 212 (77.4)
Multiple bone 62 (22.6)
Multi-organ 214 (43.9)
Bone + brain 156 (72.9)
Bone + other 33 (15.4)
Brain + other 2 (0.9)
Bone + brain + other 21 (9.8)
Other + other 2 (0.9)
Histopathological growth pattern
Acinar 158 (32.4)
Papillary 12 (2.5)
Micropapillary 228 (46.7)
Solid 90 (18.4)

Other denotes distant organs other than bone and brain (liver, kid-
ney, adrenal gland, chest wall, distant lymph nodes other than regional

lymph nodes, etc).



- 844 - M EMKFF® Acta Universitatis Medicinalis Anhui - 2025 May;60(5)

C D

E1 MRETEARAREERANX
Fig.1 Main histopathological growth patterns
of pulmonary adenocarcinoma

A acinar; B: papillary; C: micropapillary; D: solid.
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(18.2% ) #119del + 1858R(13.6% ). ([&2C).

2.3 HBIMUSEKRERSE.EEFEALRR
BAEKARX SUBERHER  x° K Fisher K
RIKGEIRINGE 2 K3 PR, A E 2RO 5%
WEHEBHARAA KT AAF(x =8.60,P =
0.04) , FERIN LI E LA FER A L LR &
LA Z AR H R AR (51 1% vs 41.1% ) N 248 F
FER L SR LA 3R B 2 A R 4 (23. 8%

vs 14.2% ) s Z R AR AR T X 52 Lk E
HERALFAE B2 (X' =12.39,P=0.006) , %
o R AR Sk 285 B R, T 22 B e s A v Y
gt 2RI A R E S 2 R B AT
TEWI R 225 (X* =8.30,P =0.004) , M LL T2 KA
¥R, Z RN R AAR L S W BT R (£ 2),
HEE SRS 5 2 A B AR A AR
BOFEL IR R E TR EEE R (P>
0.05) , [AJFE 2 K& ¥ % 5 2 K i B 1M ) | 4F
7 IR BB R0 s e B DRRRAE BT W M 2 S (1
P>0.05)(£2), MK 3 R, ZHEHEBEE AR
FERAT OUAE PR AR A sl 5 sl AR T =
SRR B0 R BE RV RAE 8 T0 B 22 S (B P >
0.05),

2.4 NmIVB HARHARIE BER PFS B& ik
B, AU ) R A Sk RN R s e RS A DL R PES
TCWFEM (P >0.05) (WK 4), SARRIA KT
o R E Y P L TG HE S A A7 9] (median progression-
free survival,mPFS) fcfil (K7 fL 4 e b 20k 4H B
PR PFS(15.6 Hws 17.8 A,P=0.04) (L& 4,
B 3A) s BA OB 58 ) S B B LA R R
T H KA mPFS(17.3 A »s 10.2 H,P <0.01)
(W4 K 3B),

Wz 5 frn, BAR &R Cox [mIH4HT s, AR KTy
MR S, AR T IR B, SR B XU L
(hazards ratio, HR) fy 1.622 (95% CI. 1.211 ~
2.280,P <0.01) , 4& 75 S A R 190 5 At 2 A 2% 5
PR AR Ak S IV B30 i i 98 F8. 5 PES 1) & B R 3R
(HR =1.284,95%CI:1.015 ~1.626) ; EGFRZE ],
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Rare single-mutations
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rare mutation 23.7% 5.3% : 19del+20ins
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19del
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22.7%
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18.2%

B2 EGFR RESHER
Fig.2 Distribution of EGFR mutations

A The distribution of EGFR mutations in 488 patients; B: Gene distribution of 38 patients with EGFR rare single mutations; C: Gene distribution

of 22 patients with EGFR intra-gene co-mutations; Co-mutation: mutations at two or more sites within the EGFR gene.
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Tab.2 Correlation of metastasis situation and clinical features, genetic characteristics and

growth pattern with pulmonary adenocarcinoma of stage IVB patients

Patients of stage IVB (n =488) Single-organ multiple metastases (n =274)
o Single-organ multiple ~ Multi-organ 5 ) )
Characteristics . X P Bone Brain X P
metastases metastatic
value value (n=212) (n=62) value value
(n=274) (n=214)
Age 0.30 0.59 0.69 0.41
<65 years 120 (43.8% ) 99 (46.3% ) 90 (42.5%) 30 (48.4% )
> =65 years 154 (56.2% ) 115 (53.7% ) 122 (57.5% ) 32 (51.6% )
Gender <0.01 0.95 3.32 0.07
Male 125 (45.6% ) 97 (45.3%) 103 (48.6% ) 22 (35.5%)
Female 149 (54.4%) 117 (54.7%) 109 (51.4%) 40 (64.5%)
Smoking history 0.47 0.49 1.04 0.31
Yes 52 (19.0%) 46 (21.5%) 43 (20.3% ) 9 (14.5%)
No 222 (81.0%) 168 (78.5% ) 169 (79.7% ) 53 (85.5%)
Family history 0.62 0.43 0.43 =
Yes 9 (3.3%) 10 (4.7% ) 6 (2.8%) 3(4.8%)
No 265 (96.7% ) 204 (95.3% ) 206 (97.2% ) 59 (95.2%)
EGFR mutation 0.90 0.64 1.35 0.58
Common mutations 237 (86.5% ) 191 (89.3% ) 181 (85.4% ) 56 (90.3% )
Rare mutations 23 (8.4% ) 15 (7.0% ) 20 (9.5% ) 3(4.8%)
Co-mutations 14 (5.1%) 8 (3.7%) 11(5.2%) 3(4.8%)
Growth pattern 8.60 0.04 12.39 <0.01
Acinar 88 (32.1%) 70 (32.7% ) 79 (37.3%) 9 (14.5%)
Papillary 7 (2.6%) 5(2.3%) 4 (1.9%) 3(4.8%)
Micropapillary 140 (51.1%) 88 (41.1%) 100 (47.2%) 40 (64.5% )
Solid 39 (14.2%) 51 (23.8%) 29 (13.7%) 10 (16.1% )
Differentiation status 0.01 0.93 8.30 <0.01
Moderately differentiated 95 (34.7% ) 75 (35.0%) 83 (39.2%) 12 (19.4%)
Poorly differentiated 179 (65.3% ) 139 (65.0% ) 129 (60.8% ) 50 (80.6% )

* P value calculated by Fishers exact probability method.
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E3 AESUEERAERLBMERRTEZFNETHLZE
Fig.3 Survival curves for patients with varying differentiation grades and different types of gene mutations

A: Survival curve in moderately and poorly differentiated patients; B: Survival curve of Common single gene mutation and rare mutation.

BGEAR R TG fE B R (HR =1.919,95% CI: (HR =2.130,95% CI: 1.439 -3.153) ; B2 10
1.307 ~2.818) , ZHE Cox [MIFAH BRI FHEK H K (HR = 1.371,95% CI: 1.054 -
st gt B fa B R R (HR = 1.315,95% CI. 1.782) it KM S 2 U 9 47 I &K (HR = 0. 686,
1.038 - 1.667) ; FWHARAEZFG K FE  95%Cl: 0.491 ~0.959),
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Tab.3 Correlation of metastasis situation, clinical features, genetic characteristics and growth pattern of patients with multi-organ metastasis

Bone + brain Bone + other Brain + other  Bone + brain + other ~ Other + other P
Characteristics
(n=156) (n=33) (n=2) (n=21) (n=2) value
Age 0.23
<65 years 75 (48.1%) 11 (33.3%) 1 (50.0% ) 12 (57.1%) 0
> =65 years 81 (519% ) 22 (66.7% ) 1 (50.0% ) 9 (42.9%) 2 (100% )
Gender 0.13
Male 64 (41.0% ) 21 (63.6% ) 1 (50.0% ) 10 (47.6% ) 1 (50.0% )
Female 92 (59.0% ) 12 (36.4% ) 1 (50.0% ) 11 (53.4%) 1 (50.0% )
Smoking history 0.28
Yes 29 (18.6% ) 10 (30.3% ) 0 7 (33.3%) 0
No 127 (81.4%) 23 (69.7% ) 2 (100% ) 14 (66.7% ) 2 (100% )
Family history 0.62
Yes 7 (4.5%) 1 (3.0%) 0 2(9.5%) 0
No 149 (95.5% ) 32 (97.0%) 2 (100% ) 19 (90.5% ) 2 (100% )
EGFR mutation 0.86
Common mutations 137 (87.8% ) 30 (91.0%) 2 (100% ) 20 (95.2%) 2 (100% )
Rare mutations 13 (8.3%) 2 (6.1%) 0 0 0
Co-mutations 6 (3.8%) 1(3.0%) 0 1(4.8%) 0
Growth pattern 0.60
Acinar 53 (34.0%) 7 (21.2%) 1 (50.0% ) 9 (42.9%) 0
Papillary 5(3.2%) 0 0 0 0
Micropapillary 61 (39.1%) 16 (48.5% ) 0 9 (42.9%) 1 (50.0% )
Solid 37 (23.7%) 10 (30.3% ) 1 (50.0% ) 3 (14.3%) 1 (50.0% )
Differentiation status 0.25
Moderately differentiated 58 (37.2%) 7 (21.2%) 1 (50.0% ) 9 (42.9%) 0
Poorly differentiated 98 (62.8%) 26 (78.8% ) 1 (50.0% ) 12 (57.1%) 2 (100% )

R4 ARIGKFEIFENB HRESREHN PFS £27 911

Tab.4 Analysis of the differences in PFS among patients with stage IVB lung adenocarcinoma with different clinicopathological characteristics

Characteristics — PFS . x* value P value
Median time ( month) 95% CI

Age 0.12 0.73
<65 years 16.5 14.6 -18.5
> =65 years 16.7 14.5-18.8

Gender 1.48 0.23
Male 15.1 13.0-17.2
Female 17.8 16.4 -19.3

Smoking history 0.90 0.34
Yes 16.5 12.4 -20.5
No 16.7 15.1-18.2

Family history <0.01 1.00
Yes 19.6 16.4 -22.7
No 16.5 15.0-18.0

Gene mutation 11.97 <0.01
Common mutations 17.3 16.0 -18.5
Rare mutations 10.2 7.5-13.0
Co-mutations 16.0 11.4-20.5

Single gene mutation 11.43 <0.01
Common-single gene mutation 17.3 16.0-18.5
Rare -single gene mutation 10.2 7.5-13.0

Histopathological growth pattern 10.16 0.02
Acinar 17.8 16.5-19.1
Papillary 18.0 11.4 -24.5

Micropapillary 17.4 15.4-19.4




M EMKFF® Acta Universitatis Medicinalis Anhui - 2025 May;60(5) - 847 -
e L g~
. L. PFS )

Characteristics Median time( month) 95% CI X~ value P value
Solid 12.7 10.8 - 14.5

Differentiation status 4.35 0.04
Moderately differentiated 17.8 16.7 -19.0
Poorly differentiated 15.6 13.5-17.7

Metastasis status 1.35 0.25
Single-organ 16.6 14.8 -18.5
Multi-organ 16.9 14.7-19.0

Single-organ 2.63 0.11
Bone 17.2 15.3-19.1
Brain 15.5 10.7 -20.4

£S5 BEEMZER Cox MAZHIGKRE . ER ERKAFKXE PFS X &

Tab.5 Univariate and multivariate Cox regression analysis of the relationship between clinicopathological, genetic, growth pattern and PFS

Univariate Cox regression analysis

Multivariate Cox regression analysis

Characteristics
HR(95% CI) P value HR(95% CI) P value
Age
<65years 1 1
> =065 years 1.039 (0.834 -1.296) 0.73 1.084 (0.867 -1.356) 0.48
Gender
Female 1 1
Male 1.146 (0.919 -1.429) 0.23 1.371 (1.054 -1.782) 0.02
Smoking history
No 1 1
Yes 0.875 (0.664 —1.154) 0.34 0.686 (0.491 -0.959) 0.03
Family history
No 1 1
Yes 0.999 (0.594 -1.680) 1.00 1.112 (0.653 -1.895) 0.70
Histopathological growth pattern 0.02
Acinar 1 - -
Papillary 1.289 (0.705 -2.359) 0.41 - -
Micropapillary 1.208 (0.930 -1.570) 0.16 - -
Solid 1.662 (1.211 -2.280) <0.01 - -
Differentiation status
Moderately differentiated 1 1
Poorly differentiated 1.284 (1.015-1.626) 0.04 1.315 (1.038 -1.667) 0.02
Gene mutations <0.01 <0.01
Common-single mutation 1 1
Rare-single mutation 1.919 (1.307 -2.818) <0.01 2.130 (1.439 -3.153) <0.01
Co-mutations 0.876 (0.512 -1.499) 0.63 0.947 (0.551 -1.629) 0.85
Metastasis status
Single-organ 1 1
Multi-organ 1.140 (0.913 -1.423) 0.247 1.150 (0.920 —1.438) 0.22
3 i S BRI BT IR B Y 80% ~90% X Jil &5 W) A

i XF 488 1] EGFR 5872 1) IV B 11 i e 8
BEATBIESE, TRARIE T 1l PO BRI (AU BEA:
Jr A EE IR 5 (85 PFS BYAH S, i U Y
e PRS2 B AT ST 4R (A N (B 22 18

TEFE N RFAIE J5 18, A BEE K B EGFR i IR 7R
TEIV B I e £ o5 LE Rk 87. 7% , 3%k — LE il

TR S T L € A8 AE OB 2 AR R i) O B
fii7 o XTI B % AR, 20ins , GT19X, 1861Q Al
ST68T ZE 584 (1) i LU A &l Al 5 3R 43 A W 52 45 R AH
P TR AR R, 2 78% Yk g A i L
A GG A WAL, Hoh T790M 4 Jf L858R
G R 10 B3 M 3 , 5 S AT R 9T 4 SR A A
i DL SE AR 1 iE AR B SR AR R A sl A ok
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R RE A a2 A K Ty =R, AN () 5 B A o7 g
LA MR R ) 2 R (AR R R 2 B
5K Ty IR FRHIE R oAU O AR DG, v]
REAFAE A B N 24 F it — 05T
ATFGEAAET TR, FE PR GBI S F
AR TSR 5B E PFS f5 ¢, Hp kR
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#o &ML mPES IR T L . Cox [ul1H
SRR, F IR AR AL I E PES (1915
B3R o XSS SRR 1 RTESC TR B
JE RS R AR B 5T R R BRI R AN
JE MG , S BRI 58 > A BTN, AT R S e 1
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Analysis of clinical features, histopathological growth

patterns and prognosis in stage IVB pulmonary

adenocarcinoma with EGFR mutations
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Abstract Objective
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230036)

To investigate the correlations among clinicopathological features, histopathological growth
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patterns and prognosis of extrapulmonary multiple metastatic ( stage IVB) pulmonary adenocarcinoma with epider-
mal growth factor receptor (EGFR) mutations. Methods A total of 488 eligible patients with adenocarcinoma of
stage IVB from the First Affiliated Hospital of Anhui Medical University and the First Affiliated Hospital of Universi-
ty of Science and Technology of China were collected. Clinicopathological data, EGFR gene mutation subtypes,
metastatic sites, histopathological growth patterns and survival information were collected. The chi-square test ( x’
test) and Fishers exact probability method were used to detect the correlation between the metastasis status and va-
rious clinical characteristics; the Kaplan-Meier method was used to conduct survival analysis on the median Pro-
gression-Free Survival ( PFS) under different clinical characteristics. Cox univariate and multivariate regression an-
alyses were conducted to evaluate the impact of various clinical characteristics on prognosis. Results The metastat-
ic patterns of stage IV B pulmonary adenocarcinoma with EGFR mutations was correlated with histopathological
growth patterns (P <0.05). In the group with multiple metastases in a single organ, the proportion of micropapil-
lary type in the group with multiple metastases in a single organ was higher than that in the group with multiple-or-
gan metastases (51. 1% vs 41. 1% ) , while the proportion of solid type in the group with multiple-organ metastases
was higher than that in the group with multiple metastases in a single organ (23. 8% wvs 14.2% ). Multiple brain or
multiple bone metastases were correlated with histopathological growth patterns and tumor differentiation degree.
Compared with the multiple bone metastases group, the proportion of acinar type decreases in the multiple brain
metastasis group, while the proportion of micropapillary type increased. Moreover, the proportion of poorly differen-
tiated tumors increased significantly (P <0.05). Compared with multiple bone metastases, the proportion of poorly
differentiated tumors significantly increases in the group with multiple brain metastases. The median progression-
free survival (PFS) of patients with a predominant solid growth pattern was shorter than that of patients with other
erowth patterns (12. 7 months vs 17. 8 months, P <0.05). The PFS of patients in the poorly differentiated group
was worse than that in the moderately differentiated group (15.6 months vs 17. 8 months, P <0.05). There were
significant differences in PFS among patients with common sensitive mutations and rare mutations EGFR (17.3
months vs 10. 2 months, P <0.005). Cox proportional hazards regression model suggested that solid growth pat-
tern, poor differentiation and rare single gene mutation were adverse prognostic factors. Conclusion In stage VB
pulmonary adenocarcinoma patients with EGFR mutations, both the metastatic patterns and metastatic sites are sig-
nificantly correlated with the histopathological growth patterns of tumors. Moreover, the EGFR mutation subtypes as
well as the histopathological growth patterns and differentiation degree of tumors significantly affect the prognosis of
patients.

Key words EGFR mutation; pulmonary adenocarcinoma of stage IVB; metastatic sites; single-organ multiple me-
tastases ; multi-organ metastases; growth patterns; prognosis
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