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(FEE] B BT RURE IS M7 s EF 4540 2F K 73244 1 (fibroblast growth factor receptor 1, FGFR1) 55 C 5 b & [
(C—reactive protein, CRP)TE 5 G PR LR I B 0 (g B AN . ik [IBUE 43 HT 2018 4F 1 H 3 2023 4F 6 H 78 #57 — | k=

LT AR BCGERTE KRS 1Y 244 15 2L I i P S8 25 I PR BORE, e SR E8 540y R 2H (166 1)) 552 (78 41) o LH M2 — i
ﬁfﬂ— 1L FGFR1 5 CRP 7K K 7 UG ARRAIE , SR FH 32 350 BRAE4RE (receiver operator characteristic, ROC) LI LR AR S |
FGFR1.CRP f = F AR A2 Wik BE , 71 LA Kappa —EU ARG I W S5 BRES S py— bk, &R U413 FGFR1 AT CRP
A4 0 3 T R AR (33 P<<0.001) , 75 ORUIRMEAE G2 Can i J F s JESAR N B RIAESE) JRTEH WL, ROC 4k R, 3l
JEE R FGFR1,CRP BEA K (4 1 22 F 1A (area under the curve, AUC) 4 0.965 , SR 98.72% , M YE A 91.39% , #44ETF #.
TG, Kappa 20 HT48 78 IS4G 555 345 SR — B ME A I (Kappa=0.814, P<<0.001) ., %51  FLIFE ARG LK FGFR1 A CRP
R TE BT P ZL I I H S0 b BAT B s W (i, WIS I PR B2 Wi 2 T A
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The application value of breast ultrasound combined with serum FGFR1 and
CRP in the differential diagnosis of benign and malignant breast masses
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[ Abstract] Objective To investigate the clinical value of combining breast ultrasound with serum fibroblast growth factor
receptor 1 (FGFR1) and C-reactive protein (CRP) levels in distinguishing benign from malignant breast masses. Methods A
retrospective analysis was conducted on clinical data from 244 patients with breast masses confirmed by surgery or biopsy from January
2018 to June 2023 at Huanghe Sanmenxia Hospital. Patients were divided into benign group (n=166) and malignant group (n=78)
according to pathological results. General clinical data, serum FGFR1 and CRP levels, and breast ultrasound imaging features were
compared between the two groups. The diagnostic performance of breast ultrasound, FGFR1, CRP, and their combination was evaluated
using receiver operator characteristic (ROC) curve. Consistency with pathological diagnosis was assessed by Kappa test. Results  Serum
FGFR1 and CRP levels were significantly higher in the malignant group than those in the benign group (all P<<0.001). Typical malignant
ultrasound features, such as rich blood flow, irregular shape, and spiculated margins, were more frequently observed in the malignant
group. ROC analysis showed the combined detection of ultrasound, FGFR1, and CRP achieved the highest area under the curve (AUC=
0.965), with a sensitivity of 98.72% and accuracy of 91.39%, outperforming single indicators. Kappa analysis indicated the combined test
had the best agreement with pathology (Kappa=0.814, P<<0.001). Conclusion Breast ultrasound combined with serum FGFR1 and
CRP detection provides high diagnostic value for differentiating benign and malignant breast masses and can serve as a valuable clinical
adjunct diagnostic tool.
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LR 75 B A 1ML FGFR1, CRP 78 RO ML IR
i HJe S 3112 W v 2L g A 4 3R 4 P rh e v L IR
J IR L 24 o5 B A o P I R e 191 Y 173, R SE SR 2 2y
15%"7 o H s R i A A2 WK PR IR YT 1R 28
PE B TG M FEARBE T3 A GBS A A
A PHARAS L P R R A R B S5 L 3, Bl 12 1
T FLUR B p s KIZ W, JFTE 7L IR R i A 12
W7 B RS 5 | i b b K R AR AR 4
4 e A= 4 PR F- 32 44 1 (fibroblast growth factor receptor
1,FGFRVEA FGFRs ZX R M E 2B 5 , 7EFL I
FARIA L BEES S IR R 2R R E S 2 R,
HET 52 M0 B TS — PP F TS bR
C 2 i £ H (C-reactive protein, CRP) J&— Ff fi 1 I
B S R A AR RIERR R HAEFLIR
P 8 T LT AP T, T RE 5 R A R SR R
T J5 2 VIAHOC™ o HAT, # s = ZURE A 5 s
FGFR1,CRP 5 1 LR B B 5 50 vh i) R 5t
PERESE . AWTSE B LW BHFL IR S BRI FGFR1
S CRP 7KV 7E 32 e 7L M b e BT U3 v Py T
AR EL, S A S LI P2 W R s S AR
1 #EREFE
1.1 —REER

[l B 531 2018 4F 1 A 522023 4% 6 H £ #{] —
T ile 1= g AT 1) 244 451) L 1 2L I e ke A6 194 i IR ¢
Bho P A A A Be I Y4 2 5L R A, JF 40
PRAZ BI0IS KT, HR e B 25 545 oA B 4 (78 41 A
RAEAL(166 1)) . AASRME : D oM B I FH
2R BAEEGEE I B 2 Wk e 2 IR b [
Pr SRR ESIR AR M S (2024 4 /0 ) @ BA
SE B Y Il PR ORE, A 450 s 2L OB R R KL T
FGFR1 5 CRP R Z5 3R B ARIEZATATFLIRAR IR
7 (PR ST N I B YR TT ) , WIRIZ T .
HEBR AR : O AF A2 F O I VB D RE A 42k
MV B B b v 45 A B PR s @ & I H A AL
PG e i R A R P s o 5 B R AR 4552 FLAR
FAOGIRYT s @ WFFEHT 2 J8 A e W b g g w2k 48
iE 3 & LR B LI 5 © K o B3 5 =i AR ) B i i
SIS AT . S X 19 ) 0 48 28 AT [)
B AW SR AT =T BE B A B S 2 W At
e :2017121107)

1.2 FHi&
12,1 FUIRES AR A

SR HICAH HD 11 Y s M L I A e . SR
SBCAMD Fap s ) Fh 228 35, ity (L g R IR o DX I3 03 2 %
PRk 3R B A vk PR A R, it FH R [ R
5-12 MHz (R FFHRER AT A4 . DLFLR AL R
FHBURPIR R G A FUR , A BOREEFLIR ST 58
FAR GG, [ P Al s ik L 25 RN BB 2 . B
X BRI IEAT 2 A 2T MRS A A 0 SR kAL
B ORSE JEAS FGL SRR . R R IT AR A 4 B
LR R AR e AT ECHE 2 45 (Breast Imaging Reporting
and Data System, BI-RADS) br#E#E47, 3 % M UL F 1
ik RAETTRE, 4 W LD EVFA BT e ke
TE RS AR PRG35 0 45 R S 3 45 2R e
JE SR T LR 75 A A AR R Y 2
2B AR AR B2 A E AN 1 I5 A8 2 I T 27 A 0 235 R %
HoAtbl RAR BT 0T 5E 1
1.2.2  Ifili% FGFR1 ,CRP /KA

WS B W2 I 1Y TE R A IR I 5 ml,
BT OAREEN B B R . RR I AR EE
J&i o LA 3 500 v/min B0 15 min, W 20T, 53%%
2T EPE T ARic S5 E T -80 CHIR IKFE IR AT,
e S S R . SR P TR IBR S 5 T B DU 72 (enzyme—
linked immunosorbent assay , ELISA ) ¥ il IfiL & FGFR1
FCRP 75 i, B A ™ 4% 4 BR 4 12500 & il W1 47 .
FGFR1 ELISA 127 & iy st 37 fA IR B4R A Al 2
i, CRP ELISA 177 & W [ b 76 1080 2 W Bk Ay
PR F] o ELARGEAR B A5 M S S A 53 1 in A Bl b
BrAL B J5 Ue AR s I A BEAR DA, 13- UOBE B O 1k
B s A €5 I, R BN 45 o I P 4% 1k WA 1k
I, F J 3 2ok AR SO A AL OB BE (OD) A, 35
PRuEth &t A RE R B . BT A REAR S BE S AL, L
PRUEZE FAERRE
1.3 ISR

7 A A R AR LA I HOE A R AR CRE D)
BN HEIN ) (2T R i T SRy ) S R L (> 1
BU<1) s INFR LA 24 50 M A TEAS Akt K s [l e 4
5o B PR D0 5 LI AR5 >R FOR (8 22 35 A 1L O
(0~ M) (FH J145 %8 (resistance index, R1) Fll{H
SR (pulsatility inde, P1) 5 Z5 04 Fo 1 A 55 554 B
G REPESY o LT 15 A5 5 I %E FGFR1 A1 CRP
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LK o DA b 4G A 45 2R 187 LA s B2 I8 Ry 4 b
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14 FiFFEFHE

K HI SPSS 25.0 B fF S ) Ge i o0 o TR
LI (%) 27 , ALTR] FEAR FH )@ R 56 s 4 B LAY
B i 22 (ws) o, 4 8] 22 59 R P ST REAS o 4
5o DAWEREE RN IZ W R iE”, R H Kappa — 2
A 56 Ak 7L OB A IG5 LTS FGFR1 AT CRP7E R
A S ) — M. SRITZ K Logistic [711H 43
B, 3 2ok 55 & T0UHE A 1 0] 05 3R 8RS B A T
8 ; i H 32 X & # AF FF 1E (receiver operator
characteristic, ROC) il 4 73 ¥ iz 51 B A 12 W sl e, IF
158 i 261 T FR (area under the curve, AUC) #195%
B X 8] (95% confidence interval ,95%CI) . FTA 1t
T8 ORE ¢ K 56 AT A8 5 Shapiro—Wilk 6 56 56 i 1F 25
A 7 22 5P i Levene Kr B0 1IN . 21 HLER
71 2% ) Bonferroni &2 1E . P<<0.05 225 B A G it24
¥,
2 H#R
21 —BBEHLLER

M2 £ B R H $8 40 (body mass index, BMI) {2
FE T RIEH (P=0.004) , 4F 1% P B e KA 28
O3 A K o3 U s A ] L e R T g it e B (8
P>0.05)(F 1),

F1 AABREBLER [x=s,H1(%) ]

WA <:f7§> (E:ﬁa%) weor

Ay (%) 48.36+7.63 47924728 0424  0.672
BMI (kg/m®) 23.12+2.05 22384129 2935  0.004
fhder KR (em)  3.4120.85 3.22+0.81 0.296  0.092
i 0.002  0.966

£ 43 (55.13) 92 (55.42)

EEEaN 35 (44.87) 74 (44.58)
bap 0.769  0.380

e 52 (66.67) 101 (61.84)

o 26 (33.33) 55 (38.16)

. BMI: {REIEH.

2.2 WHEEMEFGFR1,CRP K FELLE

W 20 R 2 I FGFR1 M1 CRP K -1 8 35 &
TR (¥ P<0.001)(F£2).
2.3 WAREBEEGIFMESH

PR ML A2 I~ L2 EE A3 s T [m] s 5

£R2 WAHEEMEFFGFRI.CRPKFLLE (vs)

21 51 FGFR1 (pg/L) CRP (mg/L)
R4 (n=166) 7.58+2.27 13.65+4.05
EMEA (n=78) 11.62+3.54 23.78+7.10

¢ 9.235 11.742
P <0.001 <0.001

. FGFR1: AULF4E4Upal KA F241; CRP: CRMEN,

RI.PI S JE AN HIN] | 33 FEASTE W A B AR A1 A f3k
BEAL b 2588 75 AR AIE B B R E  2 E T RH (1
P<0.001)(F£3),

®3 FWABREBREBGIFMELE [xes, H1(%)]
R4 R

HH (n=166) (n=78) xh P
L5 2%
(0~ 191 ~ 112/54 31/47 16.816 <0.001
mee, #i)
JadrE R 21 (12.65) 36 (46.15) 33270 <0.001
RI 0.67+0.10 0.92+0.13 14552 <0.001
PI 0.92+0.19 1.18+0.39 5.626  <0.001
TEAAHLI 52 (31.33) 68 (87.18) 66237 <0.001
HAAREEW 22 (13.25) 65 (83.33)  113.597 <0.001
A B RIE 53 (31.93) 60 (76.92) 43209 <0.001
Akt 30 (18.07) 43 (55.13) 34753 <0.001

W@ RI: BHH8%G Pl a4,

2.4 ZFLIRBAEBEKA M5 FGFR1, CRP 7£ ZL B Bh 3R
TEELEF RN E

P LR F e R (RYE=0, 8 =1) i
FGFR1 5 CRP ¥ FEAE R F 48 b , ZLAR Ib H i) 52 b
ROBHEVE IS HhRIE, 4510 ROC #hER , Ik 4R 29 545
Bk FGFR1 5 CRP A2 W 1A

FLIRHE T : AUC=0.891(95%CI:0.841 ~ 0.941) ,
T T BT 1B K 0.867, FHURK o 87.18%, 45 5+ JE K
90.96%. FGFR1: AUC=0.785 (95%CI: 0.717 ~
0.853) , Fe A ABIE H 0.457 , U E Hy 65.38% , i 5%
¥ 2 81.93%. CRP: AUC=0.798 (95%CI: 0.731 ~
0.866) , IR E A 0.554 , BEURE N 66.67% , 45 5%
}93.37%. B4 K . AUC=0.965(95%CI: 0.943 ~
0.987) , S AL KT 1y 0.867 , U Hy 98.72% , ¢ 5+
ok 87.95% , HERTE R 91.39%

ROC Hh4 JE7n T LIRS .FGFR1,CRP MK A
DN AE TR LR i B R rh i e B, I A A A
AUC AR J7 1w ¥ R M AL, o AR IR R 12
VT Y A g R AR T R BB A P AL R R 9 12 T T
H(E 1),
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¥ : FGFRL: WMZFAE LA KK 72 1; CRP: CRMEM;
ROC: ZIXHHAERAE
2.5 ZFLARBAEBA M5 FGFR1, CRP X 3 2L B Bh
R EE—HES

FLIR S CRP  FGFR1 R I A 46 ) 5 5 B &%
2 I8 ¥y B A 5  — BPE (Kappa {85 4 31 4 0.768
0.633.0.468 F10.814, ¥4 P<0.001) (F 4) ., Hr I
A A 2H 1Y) Kappa 5 805 T S8 b5 , 4878 HAEFL
Ji i e RO AR 2 W b 5 G b v B A SR Y — Bk
LRGN

R4 FLIREBABLS M FGFR1,CRP % 5131 AR bk
REE—EMHE S (61)

[DESIRES P R Kappa {H P
FLR S 0.768 <0.001
M 68 15
R 10 151
FGFR1 0.468 <0.001
A 51 30
[EXea 27 136
CRP 0.633 <0.001
P2 52 11
[EXea 26 155
ity wall] 0.814 <0.001
ST 77 20
[EXea 1 146

. FCGFRI1: MEF4EAMEAKFFZM1; CRP: CIRRMEM.

2.6 ZFLARBAEBELA IMEF FGFR1,CRP £ 3 FL B Bh
RREENSEILR

L 75 56 1L FGFR1 FI CRP 6 7 [X. 43
FLAR b B KA T2 Wi R et , FLvfE i o | fgUsk
K B 1 AR 43551 A 91.39% 98.72% #1199.32%,
Y A BT R | U BRI R T g 2 R T2
HERA 2 XTI R P S ) B R

x5 ZPRBAEEAINTE FGFR1.CRP X512 pRBhiR
REMENSEEE (%)

K rvk  WEfRPE BURUE  RRERE PRPERUNME BAME RO
FLREAE 8975  87.18  90.96 81.93 93.79
FGFR1 76.64 6538  81.93 62.20 83.44
CRP 84.84  66.67 93.37 82.54 85.64
BRI 9139 9872 87.95 79.38 99.32

H: FGFR1: MEF4eaigt K F T2k 1; CRP: CRMEH,

3 itig

WM, FGFR11F Jy FGFRs Z 5 Al 4 57
OB o o o 9K sh IR 2R 2 2 R e 1R T IR T
FEHE A CRP U R MO R 1 B b1, HEAR A
2 T TR 2 A 5 R TR A A A S 1
G o TENKEZFEY T, CRP ZE 2 AR A B9 1ML
e B 25 2 T BRI E VR SR PEAS BILAAR 2 0 B2
(R O e 7 A B 7/ il 7/ R N 13 1R
FGFR15 CRPBEA N H T LA i B RO 55 50, %
PEZH 3 KT 5 25 e A W 1 B A L A
fili. FGFR1ZEFLARIE h# & AEY 3 LR AR 28
PEAS I BAE o v, L 5 OR RS FUE T AP
FHOE™ . Wang S5 BFFE 2B, FGFR1 93 & 2 — B
P FL R g8 1 Jr i) o PR 2R TR R Y R A R
K BRI 251 . Zhe S35 FGFR 1 76 4 %5 i
0, 2290 bR 2 2 v SR R 0 ey, E R 3R s T E A 1
il Erdafitinib 415 14K 81 11 1 05 R 3 (4 I 00
) 535 B IR 50 S T AR bR R TR 4 i
T# CRP ZKF- T i, 37 g S PR 5% v nl R A7 76 18
GNE WO , X 9 0E R 55 e 0 & A ik R g8
MR BT, 5545 R —3, 3% CRP
Tt 7 5 45 B9 0 b AR B M | R CRP K-
AN R Jib 38 53 D058 v, 34 P B T W 200 e 55 £ 2
A AR I

ROC #h £k & W, FGFR1 5 CRP /K -3 2411 51
FLAR b OB RE ), A — 2 IRIRSH B X,
0 B RN RE S R 4 ) R 65.38% . 81.93% Fil
66.67%.93.37%. 5 ¢ 5 2R W] FGFR1 Al CRP
I WT R A T v A A, mT s R B
HE A B 1 BE 127 5 1 A5 2K A RUER P R R AR &
PE MR LT AR — 2 IR IZ A . ST
LRI T A AR , e AR/ N LR P, FGFR 1 U
JE TS S 0 )M 68.37% . 82.65% I AT 45 45 F
g5, CRP 7E45 B i h B2 Wi (B0 &, vl B S5
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Bk AR i W e 1

AR R A A Ry — e 4 H UL LR R A T
2, T H S S ARG, T B VAR X I, ARAIF SR
SR % 1 ~ WY 5 J7 8175 20 RT,
PLT R BOR AN i BN B RIAE s 1k 55
FE P ARAE (G T R AL B S AUC TR
0.891, {HiZA A F MR, B2 1R, HiwiRki2,
W] AR B, SRS S W S AL EE R, A
5 R 7 B2 Wi Kappa {5 0.768 , 55 BLUA| 35247 7F
3 IE XEAS RV N R D 2 U 34 i o

25 b FUMRR A AR AE LT FGFR1 & CRP 4
ARG 12 W B TR, ] g 2 4 T L e e ke 0 e 6 031
(ARG HE B S5 I R — 3t . ABE R AR A — 2 R BR
P < b B B T BEA B AT R, AT RE AR
TEVEPEM Y o AR I 38 2 22 s AT RS P A 9% 0 —
HHAIE FRgEis .
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