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Research progress in progesterone resistance mechanism and novel treatment of endometrial cancer
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[Abstract] The incidence of endometrial cancer among Chinese women has increased year by year with a younger trend in morbidity age. Young patients
with early endometrial cancer are increasingly demanding fertility preservation. At present, progesterone therapy is still the first choice of fertility-sparing
treatment, and has achieved good results. However, progesterone resistance and adverse reactions have also become the main reasons for the failure of
progesterone therapy in some patients. Therefore, understanding the mechanism of progesterone resistance and exploring coping methods has guiding
significance in the fertility-sparing treatment for early endometrial cancer patients. This article reviews the mechanism of progesterone resistance, the new
treatment methods to solve progesterone resistance (such as hysteroscopy), and the significance of molecular typing of endometrial cancer in predicting
progesterone resistance.
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FE IR (endometrial cancer, EC) RMFEEE 4 ZMEMQITHE
T, AR R B 5K ok AR B R R i, TRIE

oy KR A IR Y, TRE 2017 4R & R i 3 % & (progesterone receptor, PR) 3k ik 7k
634/10 J, FET-3M 21.8/10 J5 ¥, EC PR R IRAERA 5B ERIT AR B UIH L. W5 ™ & B 90% i1 4
WipAAG, Ziit " R 5% (9 EC /T 40 %, Hrpidid % EC B4l 4ih A B I0 PR 2k, NILH 7T A& 45
70% [ B H RIS WIRHE R T A LGB TR MBS R 28 ERIT, IR CR 34w, 8 3cik ™
9, PHEFRITT AR ERT DRI EZNRT A, WA $aE, a0 R 2 ERT R E I (early
FlRRAU 20 SRR 8, FEAWEIF HIdE g, 2282  endometrial cancer, eEC) [MZEfi#=3E2 53.8% ~ 78.9%,
EITISE 425 /% (complete remission, CR) Za[3AF] 70%

Fifi, BOGA ) 30% M BE X BT AR, TR 9 BRI ESHLE

Xy AR R T R SRR T TR 24 10 S DR HE R BRURH Sz 14 Tt 1t

IR R ZG IGO0, T DAE— D i 2 R IR BRI BIRZPBERIRTT R E IR R O AR E, 180
hE, xHBERAEENE L, A2 30% I BE X PBERIRTT BUSRSTC R B, R AT RE
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PR ZRIKCE TR, ThRES W UARARRIE R 2L | (55l 5+
WEAR, [EAE—PRAMIT, ARG AR R,
Zpig ol PRSI e A= 1<, (e ik A
A AR AME, PROETNZAEERIETT AR IIbRED,
HIEH B PR B W ek & . PR KIENRES PRA
F1PRB RS2 (RS PERR,  H AT IA A SR T [a]— &
A, HANEEE)F-F%19 PRA F1 PRB {EiGEHAILhEE FRA
BEFES, PiEF T B PRB Y Sre 1 / Z UG
E A ¥ (mitogen-activated protein kinase, MAPK) &% %
FEAH] EC 4HH5E N = 221TE . EC B35 PRB AR
ke 55 BC BR AR, H RTK 2 8l R BT 9T 3 h
PRB/PRA LbE T [ 5 2 B SR 254056, Rk, EC 4141
PR IR T RSl 2 SR 2 e B B AT 25 RH %
WF 7T # W] PR 13 5 19 32 (R & 1 25 520 PR Dhfg, &
BB R E DRSS S P R A U, PR R RS Rk
Ui B 10 B 25 W R (b &5 ELHR R0 PR Wk itttk . 40058
204 PN 22 A BR W TR LSS, PRB #5503 m, EC 4f
N w2 i R A S S 4 o s MR (L 1 R
TP R R (L PR, I PR SRS PRI 22 38 IR L
TCHEEE A, NS R e e, S Ui R 1R s I
FEAN 5P, PR FIEE 388 for i 2 MR # 24z 25 1L I RE 00 il
PR {EM:, JFRRHREM:, SEAHEmMS, b, Of
FZE " 2 WH PRB L fb 32 (142 5 th nT 6 5 PRB & R 63k
WD, T B s~ 5 NI L AR T 22 SR A ek

2.1 2Rl 2GR Sl

Zp R 2538 5 EC 38 1Y b8 il P4 35 40 ¢, EC
a1 M 4y s B fb 4 K Al F o (transforming growth factor
a, TGF-a). % K 40 8 4= K + (epidermal growth
factor, EGF) FniE & Z 4 K K+ (insulin like growth
factor, IGF) ZE4N 1-, DA KR AR H 12k
(epidermal growth factor receptor, EGFR) Zik3ahn, %
{fi TGF/EGFR & 12, P& PRB By ik, [AlW 5 T
Ras/MAPK % i g ot WL EZ 3- By / 22 2% - HE R E
% W (phosphatidylinositol 3-kinase/serine-threonine protein
kinase, PI3K/AKT) & 1%, {2 dF it 25 40 g 5 5, 40 il
it 25 2 ML R T, e T 3 BC A0 2 ik 35 it 245 1 12
. EGFR it 2 1 i i 4 S 400 110 3510 AG 1478 RE A7 280410
il EGFR ik 1d /Y EC 4 iR AT 45, T2 i 22 I R i
B, i 2 %% Ey R (mycophenolic acid, MPA) & — fi
FRP R, (R eEC BE AN I AN B8 3 AR (atypical
endometrial hyperplasia, AEH) &R EERITH1ESTE
LA, HRWIEH S e E EC 4 Mgy TGF-a Jz EGFR
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Fis M N, EGFR B2 (L F2 BEHS N, PRB B3 & %
FAEfL, M58 PRB K35 TR, Bb4h, 1E EC iRtk
IREEWEEE ", KRB L BEC EIZ AR 10 Sk
R EREE Ak ) A RIJEAE R (phosphatase and tension
homology deleted on chromosome ten, PTEN) fift 4 25 i
EC xt 22 S0, it 24 IR il R 35 b Klirsten K B 1A 98
SR LA (Kirsten rat sarcoma viral oncogene, Kras) #%
BAGJa, AI{E PR AR S 2h1-#9 DNA HUE{E, i B
g i|] e S PRB 2R3k, U WIFER IE HT i 3RiaT e
EC [iyeg 4 i i i Kras 3 #% 7 A= T 22 i 5t 25, fepi it
e KW, WA EMEREEA (mammalian target
of rapamycin, mTOR) YRR fLAEIEHE PR /b i S Y
P PR 25 A AR A RO IE B, R SR AR
FEHLHl, mTOR 4114l 5 RADOOT ({&k 4k 5 w]) W] i ok B
ik mTOR FRf MR {1 (e JE M 205 AR B e, 400461 2 B 3T 25
AMERISESE, i EC By 22 U8 . filt RNA-205
(microRNA-205, miR-205)" 3@ 3t PIBK/AKT/mTOR 3§ %
% PTEN %435, #2520 i@y B wEFn PR &Kk, Mifi
RPN ZG, miR-205 fi fo AL B AT 25 200 A Wi
W5, G/G/S WA bL (1] 225 PR AR, 0 2% 400 i A e 1
WD, NI R R 2, s e s e

¥+ NF-E2 4555 KF (nuclear factor erythroid 2-related
factor 2, Nrf2) £ Fivjss i (9 {1 50697 it 25 ke 5 B 1R
M, 1E EC By ¢ 8 35T 25 v &k 42 | a9 1 . Nrf2 i
frifi & [ (survivin) (R IE ] MPA Jt 80 22 i 248 bL
) EC #pAhid ik, survivin /£ EC 4iifigrh ik b agm
il Nrf2 iof 38 V5 S i 22 B S Kbt mits FH MPA J5, Nrf2
F survivin ZaR AN, B BURMETE, X RVK
H14E JH MPA m] RE i 1 Nrf2/survivin i@ % i 5 EC 40 g™
AR T 25 Y, BeAh, Nrf2 Fi1 200- 0 2 [ 2 i S0
(aldo-keto reductase family 1 member C1, AKRIC1) Hi7F
K MPA Fr 78 33 248 PTHY EC diififgvh &3k B35 71
o 1% MPA J5, Nrf2 f1 AKRICI Fikwmil, Hanh
SEGETERPEREAR, X [RIARR I I F] MPA Wl gl i Nrf2/
AKRIC1 8% S EC 4=k i 5 2 ',

Z R 25 40 NAD- {1k 25 CRE I sirtuin-1
(NAD-dependent deacetylase sirtuin-1, SIRT1) F1 J|H
BEPAG e85 4 | [ 1 (sterol regulatory element binding
protein 1, SREBP-1) i, 1fj PR 13 3k REE 5K+ Ol
(forkhead transcription factor O1, FoxOl) | i/; SIRT1
Fik LBk, PR A FoxOl %k -1, SREBP-1 %k
VR, 28 EHURPERE &, 3X U6 W] SIRT1/FoxO1/SREBP-1
AL PR ZAMGE I, 2528 En 2", SREBP-1
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e Y L[] R T P A B B R l, X R R I R
Gt "] RE 5 22 i SRt 25 WL A OC. BB BRI S5l 1k
BB 5 R ARHT, K & 3508 1 PIBK/AKT Fi Ras/
MAPK {5 Sl %, fHtE#EEE G HRER AN, =&k
B FEAKOF, Bk PRB ik, M B AIK 2 i 35 fk ik
Vo BB wEor " WT, 3B- Fe Ak K [ - A 24 38 5 iy
(3B-hydroxysteroid- A 24 reductase, DHCR24) & fH [FEEEAt:
R I X B, (£ EC BE R ETHE, Slnko 8,
HAZR . MERIL, MEEEBU S S AAF R EIA
%, JFEHET PR FE E AL, B R TLLELES
TE SR S IIG R 7 3 (signal transduction and activator of
transcription, STAT3) %5 DHCR24 fykik, et EC 41
e e Fn /e i 351 2, DHCR24 KA TUEKNG, PR iAW
# L, P EOE T, B8 35 /STAT3/DHCR24/PR
R EC HALFn 2 kb,

2.2 JEi AR 29 ADGHE A

Jaird1 A 2 R 2R A 7 oh — R R g, Hod 3R
IRSANHIZAE A H3 P 4 (%2 (lysine 4 on histone
H3 protein subunit, H3K4) HE{LZEmNH] PR 2K FKik,
FEAR 2B R RN . Arid1A & —FpimE R, (R IMALE
W R B e PRB JERMRZE TR, AKT BEFRIL K I ms 3
52 R 25AH5¢, A R e A AR IR B s ok AKT
FR AL AT 35 LY204402 40BR 5, PRB %% 5ii P & EC 41
2 i S A A B R B B . Hotair 0 Lsdl 585 058
H3K4 () —H 3 v (secmethylation of lysine 4 on histone
H3 protein subunit, H3K4me2) 0] PRB ik jBsh -+, th
Rl PRB 221k, Hotair 25 iS5 PRB 2R3k LRI H.
MPA e P42 85 7, Migo 5 DRl th w1 i 401 ) AKT 19 B
BRI AM EC gtk KFn i iz 1,

BB, 2 B 25 HL L T RE 5 gk R 35k AH
K. PB4 R EC 411 PR I 3R 3k 45 #r li 75 ANOI
SOX17. CGNLI. DACHI. RUNDC3B, SH3YLI #1
CRISPLDI 3% 7 AR RIFIR 5 2 B3R I BUAR 3¢, i £E I IR
W ELIEIE ANOI, SOX17. CGNLI 1 SH3YLI J: 4 A~
I T A5 i DU OC , HALHI T RE 50X 24 D R
TR W REIN ] PRB J5 30 -9 AL ALAR DG, (H B AAL ]
AR SE TS A A

3 MEFRRHENSE

3.1 ENYT A b R AR
AT AR Ok BT S BL, Ze dh s 2R W RN RE R B
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(levonorgestrel releasing intrauterine device, LNG-IUD) H.
AIEHE AEH F1 EC NIEALAL A IE S & IR ZhEE s H.h
THEEBCE Tk, 5 NIRRT 3R & S
JRIAY 1000 £, XS 1T, PR T2k, &
RTLARD BIRKH & 2 32 A 2 By AN R OBz, Hashim
4 BRI R W], LNG-TUD fE4% ] eBC Filg Ze kA i 1
B G m T PR 22 3. (B LNG-IUD {E H T JRE6, 18
ARG I B W NS, T el - T - IR 4
HITERELSS, ANREAMHIHETN KA R IEME ER K, fE
HIT 8 R4, UL S R B A LATR R T 4L, Kim
5 M RIS TERIF ST R I, W A B PN AT AR T
2, i H AT UABEARE &k %, W T LNG-IUD {£ EC &}
BIRIT PSR ARG E, B S A 2019 4 3£ E E 7
22 5 985 iE W 2% (National Comprehensive Cancer Network,
NCCN) EC fREIRITHIFE

L AE SRt A 2 R 4 AR AR 2 i 25 R 1 55 2
filil (nomegestrone acetate, NOMAC) & J7 EC it 17 i 7%,
% BL NOMAC %} PR |y 4 %F 35 F1 4 125%, & T MPA
(115%), H=ZWhe—MEm, T80, RNRRRED,
AR EEUE W H T EC g A=A A F 58 T MPA: 50,
100 F11 200 mg/kg ') NOMAC [ issa fiishl| =22 45 5114 24.74% .
47.04% F11 58.06%, FH ;7 25 T 100 F1 200 mg/kg 19 MPA [y
il (41.06% F127.01%) . HAM R ER A AE e A K mT
RE1S Sufu 1 Wnt7a SR Feik BIRA K. BAETR ™ XKW
NOMAC g 2 F ] mTOR/ME 454 % 9 1 (elF4E-binding
protein 1, 4EBP1)/ B % & 1% &2 45 K| + 4y (eukaryotic
translation initiation factor 4y, EIF4G) WU {LK T, £ G/
G, JIBH. i 2 e J 101, 555 EC 4HME AT, NOMAC %55 7Y
AR TR R T 25, O IR = R R E
TRITRCRATBTE R .

3.2 WA AL Zyiayy

BEAl, AR % 538 R H 22 i R A T P I 3 35 BRI
£ ¥ 3h 7 (gonadotropin releasing hormone a, GnRH a)
5 7 Bl 00 1] 760 Rk HE MM 3 2 IR DAY R SR EC, 1Y
B8 T BT 97 2. Zhou % ™ 45 - AEH Fil éEC R #
GnRHo [t & LNG-IUD 875 7 il f10 il 771 > i e, %2 {4k CR
FiKF) 93.1%, Mo AEH B35 155 248 CR, eEC B #
CR 315 88.2%, BEIRE KL 6.9%, LU= 14.8%,
i R RE 5ok b e 15 B 3 A T ) R vl PR R AH 3
EAFZE ™ % W], GnRHa B 1 38 i T A e i 5 Kk oF
W ZE 45, & w] EJH PR Kk, 4l PIBK/AKT i@ #% i
PR 2y, JeAh, MR g — Rk sE, — I
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Pk AR gS ™ R W, H AR e A Bl BGFR & ik
) EC FEAE R I SETH , Wi FE P22 3R EC BB MR 22 i 3
P, HIARHIRE A 2 AF 251 (Semi-annual Meeting of
Gynecological Oncology Group, GOG) 2yA5 iy T Hilm R
o R, HARRE R IR R K MW EC i 52 P
s, MBI, S SR TR A R A T A
FrdE— PR IR IE IS TE ., mTOR i3 ffe 2t 5 =) 2l ik s
IR AL, UEWTHO A % EC A2,

OB SE A EC 2 Mk 2 i85 35 OB PR R AL R A A
AERAIBF IR R . e 35 ML AR B R HRBLAE EC HY 2
BRI b KA R ZEVE M, Wi 32 Bl i g i PIBK/
AKT F1 Ras/MAPK i #% i {53 IGF-1 DLk B A A K
&5 A AR N, JRdid TGF/EGFR &2 PRB
Fik, N EC PR 251, i ORI RETS AL IR TR
(AL I, A IGF-1 52 fofni £ 3230k, M il
PI3K/AKT #1 Ras/MAPK J# % i, W% piisRnmtsy. vk
b, iR 1 (glyoxalase 1, Glol) & i~ Bl RIS Y 56
g, 5 MR 25T UIAR DG, RS 251 EC 41
Meorbd Rk, GBRIZAE G, 22 SR 25 40 ko 2 B
FHORMER s HORUGE G RE R Glol N Terl 21, i
Glol ik T, Wiks PR FIRFEAR, sl it 22 i 24k
BbE ™, HeAh, RISCHR R MBS B, HORUICRT LA
il PIBK/AKT/mTOR i &% 7 1) mTOR EE& L, {2 2E i 2540
LR B, fiden PR Rk, s kb, 28
ShosrE " AL ] Nef2 | survivin F1 AKR1C1 %
(2R B 2 U e % Y, MPA 5 FORICE A B
RIVER, Xl Re 5 W U nl AR A & 5 D1 Fngnie)E

461 2015—2019 4EE I EEHE A WX AEH Fil eEC HH IR IS5 0L
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W M E MFasst, MmBLal G/M 1, i 25 40 i
IMETE, $E e 2 aosbe ™, EIRRIIE 5, ol —
TRRF5E = B, - HOBUN w] 3 3ot v/ b BB s b Ki-67 411
il EC i, $e A IR S £ EON L A 1E
) EC &y CR 2™ Jfal s hilix se B ik i &,

3.3 ElEBewkt DIBRIE O i R IR Y

XtT eEC BE M EEEE AR, AT A2 HMLEE i
FERAEREL, R/NRTER], B DA TRETIERA, {E3kfE
=Rt A N il s W i I i L e N (]
WD EIRGL Y, AW Y R R IR AR A
BUEIRYY , ATUAMEEPRAF=FHES  (Federation International of
Gynecology and Obstetrics, FIGO) [, #4125 %k G, 4
B BE W YR 2N 35% ~ 60% fi & 2 70% LA |, Laurelli
%3 21 BB TE B BRI A 6 4] LNG-IUD
BT, CRF95%, &k 2 105%, HEHR=E 92%, if )™=
81%, Falcone % ™ il T 28 L E eI 1 JE5 T
LL 6 4~ H LNG-IUD /897, CR 3 963%, & K3 7.7%, HRE
#93.3%, {5 86.6%, —I meta sy K, EEHIk
A AN T ERIRT T AR T A AR R INRTT SO B 4T

F 1 GELE T S FRAE M S Bl & MERBIRITIY
4t 414 & AEH Fl1 eEC #3#, it CR 2555124 92.7% Fi
78.3%, RIFE LTI 3.9% F128.5%, RITHEIREA
60.5%, FIFif"2A) 53.7%, SOUEHEFENREEGIT
ML, EEHERAMERT CRFE S, T ARG
— B, HGELFSCHk 2 A/ NMEAR SCE MR E, (£
HAb BT SEIE

Tab 1 Hysteroscopy combined with hormones in the fertility-sparing treatment for AEH and eEC patients during 2015—2019

Year Sample size/n Pathology Treatment
2015 13 EC Hysteroscopy+MA
Hysteroscopy+MA
2016 22 EC LNG-IUD
MA+LNG-IUD
2017%" 11 EC Hysteroscopy+MPA
AEH (n=55
2019 69 - (n(:nl 4) ) Hysteroscopy-+LNG-IUD
Hysteroscopy+MA
2019 299 E
¢ MPA

CR/% Regeneration rate/%  Pregnancy/%(n/N)  Delivery/%(n/N)
100.0 7.7 53.8 (7/13) 46.2 (6/13)
90.9 0 60.0 (12/20) 45.0 (9/20)
81.8 0 66.7 (6/9) 55.6 (5/9)
3;; Egg;ﬂ ?;;ﬁfg)) 40.0 (10/25) 40.0 (10/25)
76.3 33.8 73.4 (119/162) 64.8 (105/162)

Note: MA—megestrol acetate; pregnancy%—number of pregnant patients/number of patients attempting to conceive x 100%; delivery%—number of delivery patients/

number of patients attempting to conceive x 100%.

4 F52#E EC (REAFTTRHMA
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