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[ Abstract ] Endocrine therapy plays a crucial role in hormone receptor-positive breast cancer and is closely related to the patient’s
menopausal status. This manuscript aimed to explore two key questions in assessing menopausal status of breast cancer patients.
Firstly, for premenopausal patients receiving ovarian function suppression (OFS) therapy, persistently elevated estradiol (E2) levels
post-treatment may be attributed to either “true” or “pseudo” elevation, with caution needed due to potential interference from
endocrine therapy drugs such as fulvestrant, abemaciclib, exemestane and tamoxifen. Secondly, when determining whether patients
under OFS therapy have reached physiological menopause, factors such as the impact of chemotherapy on menopausal status and the
complexity of hormone levels around menopause need to be considered. It is recommended to consider switching treatments based
on the patient’s age and original endocrine therapy, and to regularly monitor levels of estradiol and follicle-stimulating hormone (FSH).

In challenging cases, a comprehensive evaluation can be conducted by incorporating markers such as anti-Mullerian hormone (AMH),

inhibin B (INHB) and androgen.

[ Key words ] Breast cancer; Menopausal status; Ovarian function suppression; Clinical considerations
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Tab.1 Definition of menopause in current clinical studies
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Tab.2 Available analytical methods for clinical testing of E2

GIMIT SIHT AR X P 3
JBEiE o3 A GC-MS/MS GC-MSMS, FETAAMEEMAEIEN,  REEES (RS SRR, R &
5 i s i T b sk E B S S 10 pmol/LEEAR ) | R,
HEfEH S R, Arbrid
) K, AT P 4y
LC-MS/MS W AT R E A SRR A AR 2 S TE2ME A
imé%ff[’aﬁ]v\%", I AR R O o e s A
oI
EREZRIIRAR WO RS ATE: BETHUARBUSAR AR, (AHERSE BA—E MR A R E P sz 2
FIBCE R W (Aarida it S5k BT,
) AR AR BUBBAYESSR 2 78
TS s S THUARBURA AR, RO A &, AR, KRYE (R F oS Rt
gL R RY), SERUE R e ) T e S B2 e AT 5
L8 SCH
ko e sy AETHURBUSAR EARR], @it Bk
Brigsfesk  JehRREY ST, S s s Ak
ARSI TR RICHN AR ST

GC-MS/MS: A TE R TS, (gas chromatography-mass spectrometry ) o

Tk BN, B — BB e E B I A
MR EERZEG], [FE, SCERt R, Owen
a L2 gl MR B PR A T LA R OGS A Y
#xSiemens Centaur XP ( SC, FilIFR 470 pmol/L)
FIAbbott Architect ( AA, FlIFR792 pmol/L ) XT3
AE R ERIT T FUIRR B E E27KF A0 I e R
PR3 RS E (liquid chromatography-mass
spectrometry, LC-MS/MS ) (zlFR 410 pmol/L )
YERZF, TERKEMIE RS (AR
17~50% ) H, SCHIAAXME2K 45 R 5LC-

MS/MSHAT # & 1A (R*=0.987F10.99 )

Bk TG 25 W) TP B SCHRTA A g ) 17 B2

7 M 0 FL R g 1 SR AE B REIR T BAAI R, SCll £
B H 7 E2 25356 pmol/L, AAN186 pmol/L, LC-
MS/MSH <14 pmol/L, SCHIAAMTEAYE2AZ
FLLC-MS/MSHE i, /R sdE ml 5 R E2 Sk
U L v o RS M 6 I B e 4 )48 1T R B Xt
B2 SE P 54, Samuel 25 WP DG 4 FIBEINA
BBV M FEA S, fHSCIE, 45RER,

FEARFLZEE2 UM A 4k FI RIS (25909 B ik 3



622

8 RTEMLRBEZSLLORTHMMA N XRITANIGKS

50 pg/LIF ) B2 45 R 22 S K (34.7 pmol/L
vs 289.0 pmol/L ) , UiPHZEZSPE e ik T,
FAE F)HE LT B2 245 e = . N R AR
BB K AT YETAR, TR R B S E2TES5
AL, AT RE T TR R E2IE

(2) B DL PG R 558 A E2 R I <R pE”
br: TEOFSHKA 4G YT I 3EAL [, CDK4/6
R A AT 2 AR R 52 A B P P S L s 114
SRR Y T DL A 7 N T RIS % L
MR, 5 LI T 80T IE2 8 U e i %8
B, fESKEAENAE S, S22 AN R ik
HEATENE, R SR E— B Tk
WESEE2MR & 3] T 46 28 J Y I, $2 7 B] DL g ) Xt
E2 ()45 2 S8 22 5 VR AR AR A2 ), AT
HE2 Bk EbR. AN [EAGIN T %0 A RE
AR DX 2RI, R R R
T ERALIN AR IAIRYT , BERARTE . Z)E,
A SCHk, E 20234 Kesslerds [0 fif FH 26
& AbbottZ F] Alinityif it & SGHoR: e i
( chemiluminescent microparticle immunoassay,
CMIA ) J7 7045 BT D195 F36 7 70 F- AR 2 34570 iR
R A ME2AKF- T, A FHLC-MS/MST 5
P E2KF 8K, %5 IS A0 A 2245 4% 52 OF S
KA BT DU PG 6 97 10 4 28 i 0 2L AR i B
LB CMIA 5 LC-MS/MS B2 1 22 55 K B I 1Y
WIT TR, GER R, Biko1%A B
CMIAM 2 B E27KF H BB BH A, A iR s 3 7 B
SLDJREID RIS, 10 SCER UL X 28 4 A A3
B — A TR, $Esde e AR AT fE 2 S 3
B DL P 7 5 | i B2 P A A 118) 2 S A

(3) PG EHGREME2R M PE “fRbE" &
Pr: PG SRR R B IRZEALIZ)Y), Mandic
g LTI T U 2 AR P 25 3R T B SLIR R
BE RPN E R PE2 B T, %R
E MG FEAR S FHARCHITECT i1000SRAHT4%
( ZE Abbott/AF] ) i#iF CMIA L AFE2 N
124.0 pmol/L, ffi[HCOBAS E41153#1i¥ ( Fi -+
Roche/Ar] ) 388 B A= K G A g o3 Al J ik A%
E2°%89.4 pmol/L, Tif# FHLC-MS/MSITHE2L T
FRAEME (<37 pmol/L) , LC-MS/MSIFEHIE2/K

TV 5IZ A IR A 25 R — 2, R e i
M E2 “fE” FhsE. sesh, R E el 1
WVE SRR AT B2 A F= AL fE M, K P 52
HIMAMIEFEAS, fii B - Roche /A ml S e 534
I, BT AR RGBT T R E2 7K,
SRR BN U, HEMAK PG S AN 2 B
FERZUR BRI . (K VG S 4 55 A 55 B AL R
AL AT L, DA REL LR R A AR P B
VG S AR I R v 1 7-BR S A R S S B2 17-5%
FEAL. 456 BRsE, IRPEEIFE2 ‘i
PE” AR SR AT AR A 5 | S S I
AR B AE LR o

(4) TAMB [ EE2R M “fBPE” s %2
BEIRIRSE D, /R 2k L 4 22 01 {8 FH TAM
) B R A OF S BRE2 ™ EE il AR, %5 S8 %]
OF S FH 2 I I 7 S AL, BRTAM EL4% 520
U SR AN A S BE2 A | BIRIN Z AN, T RE
AAFAE— BRI B D . AR TR 45 1) TS
R % 145 B R OF SEE & AT 2L S OF I 4
TAMIRYT, HIE2KF- T 5 e BIOFSEE A AR
7, WA fE) R BOFS kit , BIFgE A B A
W, HTAMZS# 5#EEE AL, A5 EE2/KF
“MtE” FrE R nTae. T oI X S
TAMG|REE2 (%) T i & 75 U5 T A5/ XA ZS 19 T
o, R R — PR

FAE, ZEHEBR TR “ferE” #@isa, B
BOANRE] “EMET @A R r A A A, T
T ELI A BT PR SR H R N
ITIRERIT IR

(1) AR s . — i PEE2KF bR . FLAR
I R B2 K AR TE A R R e e 3h 2
R A A o 25 0 ) BRI R K P & kAR AR
b2 FEFLIE N IR R, OFSTT M &
HIE2KF o KRR OF S5 9 - 2 5 e 14
BRI E B RIS ( gonadotropin releasing
hormone analog, GnRHa) . GnRHa#f 3> H #l1
PN, P 2] A BB R AT P 2R KT
HIREN G E AR RRCR 2 I s
HHEFEZE 2 [T T 14> A 8534 A GnRHa
HRA PR BER R SZ AR 457 (selective estrogen



(e @EBER L) 2024455534555 71

623

receptor modulator, SERM ) ZRAIZRZYGIT H
T 246 25 FiT I8 2% 32 R P L I S 1R R e
ek, SRR, AR, Tie#A SERM
AT, 3 FIEIGnRHaROFSHIHES T 14 H 51
A, H 1A HFRIBVFI3AS H | B ZH AR 244 FT INE2
PRI >90% . FEREVIIE , 1ZBFIERI9504
BEPHOH (6.3%) EZTF1RATEN
OFS (E2>30 pg/mL) , H5EAMOFSEHEFIA
564 () OF S (8 35 1 JOoi A= A7 AL s B A7 0 O i 2%
ZE P XS, R S LR B
ki, BRMERER KBRS S IR FiUS . SR,
OFSTEE LA 250, M T i M i GnRHa X} FE4-
PERR R G RIBEE R, T RE S 8B K1 — it 1
This YL EHUCE, F R EL SR I (Y
i, DB XA T IR e AR R T

(2) MAK ZE FEAVEK b . 152 OFSH;;
C ARG EE RS IR TAMERZE (W
EARE S ) T E2I A R B, T
IR R e S ER P AN < Y el |
REAT 22 I 2R A 28 LD A A A il B
i 352 OFSIAYY, HA Wl REIK AR T 41 21 AY Tk
M FEE2K T2 EEE > EHIAN,
X ETEHZ NIRRT, BN FHOFS 2y
Y, WA EERCA 25T EEESERM, TiHEAL
SRR . AR, DR RREIE X N IR E2 th S F]
FURIER .

(3) SERMZ 24y 1 S it AIL il 3 B B2 7K T8
b e ZEFLIRIE PN M6 TT T iR IMOFS 254
@ HTAM, TAM ] AEE o BH WM = X
0 ) 470 S R LA SR I GnRH M5, 41117 5 | e T
PRIk B2 AR P IR ER IR B A K B2 .
Kim25 26 R W T RE Y B, TETAMIAYT
], 9.3% ML M i B IS B2 A BEKSF- 3
% (>400 pg/mL, = T HAFR A 1Y 1E H E2
KF) , ZARMTER, RS54 <40%
A (P=0.015) . HAET, MICuEIEERPITAMS]
E BT X BB A2, £ X TAME [
E2FH 5 B4 AR BT B = e 5 17 L 2
FHINR, BARIET 0 RASHL ] B TAM B #2521 b
ORI AR ] fE S BE2 AR, (H% ERITAM

A By B IE o 55 P PESS B MEE R 21K (estrogen
receptor, ER) , BHIFERFKIRFEALS Al se4EdL
WOE T, SR A BEERAE S S 0O HE S
W, HAKER P ERES W TAMBIZAS (6, X FHE2
HRBARSE PR I TGk R 3 AR N A 225 Re, It
SEZI TAM B ARSI RS It m 22380
GnRHaZ WA il iz i S s L ] 2 R AIRE2
1.2 FlH2. OFSZdpiE A FhefTH i B H 2
PENA M ZIRE?

EHINHK, OFSIAYT W Az R 48 22 1) 3
HET: WRREIAR B E WL 2R, nT LAk
ANLE S ELOFSLIWRYY , Al e AN
XU R SE VDB o X T8 AR S, a2l
TER 124 H G A 2w, sl fhr x4 22
AU FLIRIE BB RS2 B T AW R B A TR e
A ZORASBIMERE . AT AR ST RN S 5 =
fese, I SEH LRI R 2. K
M, WAIFARELNRELLZ, HETHE R
i A 281 3. ASTRRABFST 1) g4 ALE
W <a5B I, KIN81A4%M R ELEALITLE TR
EJGIRAE T ONSRINAE, 95.1%M) B EELI T4
UEJE AR T IR EIIRE, ULIIX T4 K ZEUE R
B, TS R, SR H AW E
FEPROFSZGY N FAITHL, Jo 2R i fa
AR AR . PRk, (b R L B O ST g
I RS & R (20244807 ) ) U iR
GnRHa FH 25 MR 95 3 3R 52 1A FH 1k L 2B A7
ORI RRIR ST THOR , ALY TR A 4 2
[ b e BB AT R RN S R A DR ST AR S
P HOFS ., [ PN AME R 56 T4 Z0MRA 11 ]
1‘/%7@%%%3 [2, 11, 29-31] .

BRALIT X 4 ZoRZS B AN, Rl 2t s
B L FIWMERE . FEIGIRSCIER R, EHAH
BHN45 ~50% 1Y B HETEHESZ OF S YNGR YT 2 ~ 34F
JE RN R RN G5 455 R R 2 R A 7 7
%, B SR H 2500, HEmICIE R E
T ARSI OFSZyY) . T FLIRIR 1Y & 9k
AR 48 ~55% , AT R WvERE, H
1P PR 4 2 B L MR B 3 P 24 2R A I I IR
DL XEERE . JE T FH AR 25 W36 97 1) [l 26 25



624

8 RTEMLRBEZSLLORTHMMA N XRITANIGKS

*3 ERIMEREPRZRTHFI BT E

Tab.3 Criteria for menopausal status assessment in domestic and foreign guidelines
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